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INJURIES

i. introduction

I
njury to the bones of the skeleton can come about as a result of a fall or a blow or other
undue impact to a bone or joint. Fractures and dislocations are the result of severe trauma.
Osteoarthritis may develop as a consequence of injury or prolonged joint stress. Occasionally

where muscles or other soft tissues are damaged and there is internal bleeding (haematoma), or
the periosteum covering a bone is torn, there may be some ossification within the damaged
tissue. This may produce an ossified haematoma or restricted myositis ossificans and can be
recognized by its irregular though bony nature and the fact that it is adhering to the original
bone surface. It develops superficially and not from within the cortex. This feature is best seen on
a radiograph.

Many injuries are associated with occupation or activity, and as such can provide information
about the culture and environment of a people.

Signs of healing are seen in the welding together of parts of a fracture by callus. This callus
gradually becomes denser and reduces in size so that after about two years the broken bone is again
whole, although the site of the fracture may be evident as a thickening, often fusiform, in a long
bone. Most fractures encountered in the Winchester groups were well-healed and had occurred
some years before death.

Healing of cut wounds is apparent by the development of a smooth, sclerotic margin to the
injury. Healing starts within hours of injury, but the death of the victim may still follow. An
immediately fatal injury, on the other hand, is difficult to distinguish from post mortem damage.
Breaks to bone sustained long after death and burial can display a different fracture pattern and may
appear relatively clean if new.

Occasionally there may be signs of an inflammatory reaction at the site of injury. New bone, light
and pitted, is laid down superficially over the old bone. Only occasionally does an injury become
infected by micro-organisms entering the open wound. The infection can affect the entire bone so
that the dense cortex and spongy inner bone are much altered. Healed examples of bone infections
(periostitis or osteomyelitis) are found, although signs of the infection usually remain, sometimes
with gross deformity.

ii. cranial injur ies (tables 4 .34 and 4 .35 )

Sword cuts

Skull injuries, both healed and unhealed, were
more common among the Anglo-Saxon than the
medieval skeletons, and were much more pre-

valent among males than among females. There
were possibly 10 healed injuries (eight Anglo-
Saxon, two medieval) to the frontal and parietal
regions (e.g. ASG 44, ASG 449, ASC Skull 117,
ASC Skull 120A, and an unstratified medieval
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TABLE 4.34
Cut marks and fractures of the skull, Cathedral Green, Winchester

Grave number Sex Pathology Illustration number

A. Anglo-Saxon Graves
ASG 44 M Healed cut mark, r. frontal Illus. 4.85a–b
ASG 122c M Healed depressed fracture over r. eye –
ASG 417 M Unhealed cut, inferior occipital & part of r. parietal Illus. 4.87a
ASG 441 M Two depressions, poss. healed fractures, on frontal –
ASG 449 M Healed cut with elevated bone, posterior r. parietal Illus. 4.86b
ASG 646 M Healed cut on l. frontal –
CG1966 XXVII/19 M Healed cuts on parietal, r. frontal, neck Illus. 4.87b
CG XXVII/264 – Healed injury on brow –

B. Anglo-Saxon Charnel
ASC Skull 6 F Small healed depressed fracture, r. parietal –
ASC Skull 16 F Healed depressed fracture on vertex –
ASC Skull 35 – Healed fracture –
ASC Skull 117 M R. posterior parietal, almost healed blade cut Illus. 4.85c
ASC Skull 120A M Healed cut on left frontal Illus. 4.86a
ASC Skull 169 F Unhealed wound on frontal –
ASC Skull 275 – Healed frontal wound –
ASC Skull 433 – Healed circular depressed fracture –
ASC Skull 631 M Healed shallow wound in upper l. frontal –
ASC Skull 670 M Healed wound leaving open area –
ASC Skull 702A M Unhealed drill hole at bregma, possibly modern bone sample taken –
ASC Skull 703 M Healed cut wound on frontal –
ASC Skull 775 M Unhealed blade cuts, l. parietal Illus. 4.88
ASC Skull 795A M Healed open puncture wound on frontal –
ASC Skull 806 – Perforation in frontal, adjacent to temporal –
ASC Skull 808 – Blade cuts in parietal –
ASC Skull 824/833 M Healed cuts on l. parietal –
ASC Skull 1132 F Healed cranial fracture with raised edges –
unnumbered C possible trephination, frontal, r. of midline –

C. Medieval Cist Graves
MG 225 ?M Healed wound –
MG 367 M Blade cut on l. orbital margin of frontal –

D. Medieval Earth Graves
MG 1009 M Small healed injury on frontal, caused by blow or cut –
DCN 128 – Partially healed depressed fracture of parietal fragment –
DCN 240 M Healed wound above lambda –
DCN 246 ?F Healed depressed fracture of l. parietal –
DCN 256 M Depressed fracture of vault –
DCN 257 ?M Multiple healed fissure fractures –
Tr. XXIV – Posterior occipital, part r. parietal cut off—possibly post mortem? –
unstratified – Healed bifurcated cut on frontal and parietal Illus. 4.85d
unstratified – Healed depressed fracture along mid-sagittal suture –

TABLE 4.35
‘Crater’ lesions on the skull, Cathedral Green, Winchester

Grave number Sex Pathology Illustration number

A. Anglo-Saxon graves
No examples found

B. Anglo-Saxon charnel
ASC Skull 230 M Shallow healed crater, l. frontal near coronal suture –
ASC Skull 573 M Two craters at bregma Illus. 4.90
ASC Skull 697 M Deep healed crater in vertex –
ASC Skull 895 M Crater at bregma –
ASC Skull 950 M Possible crater at mid-sagittal suture Illus. 4.91
ASC Skull 1000 M Healed crater injury at bregma –
ASC Skull 1033 M Healed crater wound and post mortem hole –

C. Medieval cist graves
MG 169 M Crater at bregma, inflamed –

D. Medieval earth graves
MG 907 ?M Possible crater near bregma –
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I llus . 4.85. Healed cranial injuries (arrowed): (a–b) frontal and superior views of a healed blade cut on the right frontal
bone. ASG 44, male adult: (c) almost fully healed blade cut to the posterior right parietal. The hole in the frontal is post
mortem damage. ASC Skull 117, male adult; (d) healed cuts on the frontal and left parietal. Unnumbered skull from a

medieval earth grave.
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earth grave) which may have resulted from sword
or axe cuts (Illus. 4.85 and 4.86). Many of these left
crater-like depressions in the skull upon healing.
In addition there were several injuries which
showed no signs of healing (Illus. 4.87). These
latter cases could be taken as fatal injuries and
indeed were usually more extensive than the
healed injuries. In two cases the skull had
received several cuts (Illus. 4.88), and in another,
two or three roundels of bone had been removed
by slashing blows (cf. Illus. 4.89).1

Skull fractures

Skull fractures may appear as linear fissures and
may extend from the vault into the base, possibly
causing damage to underlying blood vessels or
nerves. One fragment of skull from the Anglo-
Saxon charnel showed a circular depressed frac-
ture the shape and size of a golf ball, and was well
healed (ASC Skull 433). The fracture, probably
resulting from a blow near the vertex, was star-
shaped, and the edges were still discernable

1 See Appendix D, Glossary, pp. 447 and 456 for more detailed descriptions of types of fractures and wounds.

I llus . 4.86. Healed cranial injuries: (a) healed blade cut on the left frontal. Superior and lateral views. ASC Skull 120A,
male adult; (b) healed blade cut to the posterior portion of the right parietal. A rondel of bone has been partially lifted

off and healed out of position. ASG 449, male adult.
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projecting into the interior of the skull. In
another case from an Anglo-Saxon grave in
which the injury must have damaged the eye, a
healed depressed fracture remained over the right
eye, part of the orbital rim being displaced
inwards by nearly 10 mm (ASG 165 ¼ 122).

From the medieval earth graves, four cases of
healed depressed fracture were noted, as was one
case from a medieval cist grave. One incomplete
calvarium showed multiple depressed fractures

from a blow on the left upper frontal area
(medieval earth grave DCN 128). There was
massive pitting on the endocranial surface, and
smaller pits were seen on the outer surface along
the fracture lines, suggesting an early stage of
healing or possibly infection. Of the other cases,
one injury was to the area above the right eye, and
projected endocranially to a degree which may
have caused pressure on the brain (MG 367). Two
other cases concerned lesions further back on the

I llus . 4.87. Unhealed (and probably fatal) cranial injuries: (a) the posterior right parietal and occipital have been sliced
off at a single blow. ASG 417, male adult; (b) partially healed blade cut on the left frontal. On the left posterior parietal a
rondel of bone has been removed by a slicing blow. CG 1966, Tr. XXVI (19), unnumbered Anglo-Saxon skull, male

adult.

I llus . 4.88. Cranial injuries showing no signs of healing. At least one blade cut, and possibly more, have removed part
of the left parietal and occipital. There appears to be a second cut across the right occipital, and a possible cut to the

right parietal. ASC Skull 775, male adult: (a) posterior view; (b) lateral view.
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I llus . 4.89. Death in a mêlée: the murder of Archbishop Thomas Becket in Canterbury Cathedral, 29 December 1170,
as shown in a manuscript illumination in an English psalter of about 1250 (Baltimore, Walters Art Gallery, Acc. No.

W.34.15V). Courtesy of the Walters Art Gallery.
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head, and the bone projected only slightly into
the brain cavity (medieval earth grave DCN 246;
medieval earth grave DCN 256).

‘Crater’ lesions

Apart from fractures and ‘sword cuts’, most of the
other healed injuries and miscellaneous lesions
on the skull were very minor, leading to small
pits, lumps, or areas of roughness on the bone.
One group of lesions, however, was of special
interest (Illus. 4.90 and 4.91). Six or possibly seven
skulls from the Anglo-Saxon charnel, one from a
medieval earth grave (MG 907) and one from a
medieval cist grave (MG 169), were noted to have
‘crater’ lesions at the top of the skull (Table 4.35).
All were adult males. The radiographs, one of
which is shown in Illus. 4.92, showed the saucer
depressions extending through the outer table of
the skull bone. The edges of the lesions were
slightly raised and a faint sclerotic rim was

present, indicating a healing process. Two of
the ‘craters’ showed widespread inflammatory
change around the lesion.

The site of the ‘craters’ (Illus. 4.93) implied that
they were induced, and the features are consistent
with a response to a haematoma resulting from
moderate trauma. Cephalohaematomata and
subgaleal haematomata are seen today most
often in infants as a result of difficult deliveries
and usually soon disappear.2 The particular hae-
matomata that possibly caused the Winchester
‘craters’ weremore likely to be the result of injury

I llus . 4.90. Two ‘crater’ lesions on the sagittal suture
immediately posterior to bregma. ASC Skull 573,

male adult.

I llus . 4.91. ‘Crater’ lesion, lateral view. ASC Skull 950,
male adult.

I llus . 4.92. Radiograph of the ‘crater’ lesion from the
same individual, taken at a slightly different angle.

2 Gibbs et al. 2008.
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in late childhood or early adult life, after the skull
had completed most of its growing.3

It is also possible to develop a haematoma
from a blow on the head, such as might be
sustained during battle. The design of the
Anglo-Saxon helmet, with iron bands meeting
at the vertex (Illus. 4.94), may have meant that
an ill-fitting helmet, while protecting the wearer
from sword cuts, rested, either directly or over a
cap, on the crown of the head and led to
bruising of the crown if struck from above.
The radiographic appearance of the ‘craters’ is
also similar to that described in cases of trepana-
tion.4 A type of partial symbolic trepanation
performed with a scraping instrument was
known in the Middle Ages.5 Two cases compar-
able to the Winchester skulls, from a similar
period in ninth- to tenth-century Bohemia, have
been described as symbolic trepanation intra

vitam; whilst medieval cases found in Norway
are attributed to cauterization, and the skull said
to be that of Earl Rognvald bears a healed crater
lesion on the vertex behind the bregma.6

Among the unhealed injuries mentioned earl-
ier was one skull which showed a neat hole, about
10 mm in diameter, in the same position as most
of the ‘craters’ just described (ASC Skull 702A).
This could have been the result of an extreme
form of this operation, but might also have been
the result of post mortem damage.

iii. in jur ies to postcranial bones (table 4 .36 )

Fractures

Fractures were the commonest type of post-
cranial injury observed (Illus. 4.96). Abrupt
mechanical stress to a bone can produce a
fracture, the type of fracture largely depending

on the type of stress and also on the site to which
the stress is applied. Transverse fractures of long
bones, usually occurring in the forearms or legs,
are caused by a shearing force applied to the
opposite sides of a bone, and can be produced by
direct impact of a blunt object or by a fall. Spiral

3 De Boulay, pers. comm. 4 Vyhnánek 1967, 35–8.
5 Brongers 1969, 41–6. 6 Chochol 1967; Holcke 2002; Jesch and Molleson 2005, 138.

I llus . 4.94. Boar-crested mid-7th century Anglo-Saxon
helmet of the Spangenhelm type found in a burial mound
at Benty Grange, Monyash, Derbyshire, in 1848 (Sheffield
City Museums, J.93.1189). Redrawn by Simon Hayfield

from the conserved and remounted remains.

I llus . 4.93. Variations in position of ‘crater’ lesions in
the top of the skull seen in the Cathedral Green samples.
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TABLE 4.36
Injuries to postcranial bones, Cathedral Green, Winchester

Grave number Sex Pathology Illustration number

A. Anglo-Saxon graves
Humerus, radius, ulna
ASG 81 F Healed? fracture, r. ulna –
ASG 88 M Healed ununited fracture, r. ulna Illus. 4.100c
ASG 295 F Traumatic OA, left shoulder joint Illus. 4.107a
ASG 324 F Fused l. elbow Illus. 4.65
ASG 366 Inf. Unhealed? fracture, ulna
ASG 460 F Traumatic OA distal r. ulna Illus. 4.107b
ASG 600 M Healed fracture, r. humerus, associated with elbow dislocation Illus. 4.102b
ASG 620 F Healed l. radius, mid-shaft parry fracture –
Tr. XL (900) – Healed mid-shaft parry fracture, l. ulna Illus. 4.100b
No no. – Unhealed fracture, ulna –

Femur, tibia, fibula
ASG 26 F Exostosis, fibula –
ASG 97¼83 ?F Healed fracture, fibula –
ASG 408 – Healed fracture, ?l. fibula, very long-standing –
ASG 440 M Healed fracture, fibula with periostitis –
ASG 460 F Healed fracture, r. tibia –
ASG 476 Juv. Exostosis, femur –
ASG 483 M Healed fracture, r. tibia; secondary deposit –
ASG 558 M Healed, well-aligned fracture, l. tibia –
ASG 579 M Healed fracture, fibula (fill bone) –
ASG 587 M Healed fracture, l. tibia/fibula –
ASG 652 F Healed fracture, l. tibia Illus. 4.95d
ASG 695 M Healed fracture, r. tibia –
ASG 763 M Healed fracture, l. tibia/fibula –
Tr. XL/147 F Healed fracture, r. fibula –

Scapula, clavicle
ASG 253 Inf. Healed fracture, r. clavicle –
ASG 387 M Healed fracture, l. clavicle; secondary deposit –

Vertebrae, ribs
ASG 124 M Healed fracture, rib –
ASG 284 M Cystic rib (dermatoma) –
ASG 547 – Compression fracture, lower thoracic vertebra –
ASG 757 M Healed fracture, ribs –
ASG 943 M Healed fractures, rib –

Hands, feet –
ASG 274 M Healed fracture, l. metacarpal 4 –
ASG 382 ?F Fused r. ?fourth finger. Possible dislocation –
ASG 441 M Healed fracture, metacarpal; secondary deposit –

B. Anglo-Saxon charnel
Humerus, radius, ulna
No no. – Healed Colles fracture, radius –

Femur, tibia, fibula
No no. – Healed fracture, l. tibia –
No no. – Healed fracture, r. tibia –
No no. – Healed fracture, l. tibia –
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TABLE 4.36 (cont.)

Grave number Sex Pathology Illustration number

C. Medieval cist graves
Humerus, radius, ulna
MG 159 M Healed fracture, r. humerus shaft Illus. 4.102a
MG 184 ?F Amputation, distal r. radius and ulna Illus. 4.109
MG 198 F Dislocation of l. elbow Illus. 4.108a
MG 263 M Healed fracture, r. ulna –
MG 321 F Healed fracture, r. radius –
MG 359 M Healed fracture, r. ulna Illus. 4.100d
MG 367 M Healed fracture l. radius Illus. 4.101a

Femur, tibia, fibula
MG 164 M Healed fracture r. fibula –
MG 190 M Healed fracture, r. tibia –
MG 238 F Healed fracture, r. fibula with periostitis –
MG 371 ?F Healed fractures, r. tibia and fibula, l. fibula –

Scapula, clavicle
MG 155 M Healed fracture, l. clavicle –
MG 165 M Healed fracture, r. clavicle –

Vertebrae, ribs
MG 155 M compression fracture, L2 vertebra –
MG 171 M Healed fracture, four ribs; penetrating injury Illus. 4.97a

Hands, feet
MG 198 F Fused l. carpals and metacarpals Illus. 4.108b
MG 263 M Healed fracture, l. 5th metatarsal –

D. Medieval earth graves
Humerus, radius, ulna
MG 803¼364A M Healed fracture, ulna Illus. 4.100e
MG 876 F Healed r. humerus head; arm wrenched up and dislocated Illus. 4.106a–b
Tr XXX – Left shoulder dislocated –
MG 877 F Exostosis on l. humerus; dislocated? –
MG 899 ?F Healed parry fracture, l. radius Illus. 4.100a
unnumbered – Healed fracture, l. radius head –
1964 A Healed fracture, l. radius Illus. 4.101b
1964 – Healed? fracture, ulna –
CGW Tip A Healed fracture, distal r. ulna Illus. 4.100f
BK XXII/XXV ?F Healed fracture, ulna –
65 Tr XXIV A Healed fracture, distal r. ulna Illus. 4.100g
Tr XXV – Healed Colles fracture, l. ulna –
unnumbered – Healed fracture, distal r. humerus –

Femur, tibia, fibula
MG 905 F Healed fracture, l. fibula with exostosis and false joint Illus. 4.97b
MG 1146 F Healed fracture, r. femur Illus. 4.98a–b
1965 – Healed fracture, tibia with ankle joint dislocation Illus. 4.105a–b
66 Tr XXV M Healed spiral fracture r. tibia, ankylosed to fibula Illus. 4.95c
XXXII/XXXIII (4) M Healed fracture, r. tibia Illus. 4.99
66 Tr XXVI – Healed fracture, r. tibia-fibula Illus. 4.95b
unnumbered – Healed fracture, r. tibia-fibula; knee-crutch used? Illus. 4.103a–b
66 XXIX (7) – Healed fracture, l. tibia-fibula Illus. 4.95a
66 Tr XXVI (4) – Healed fracture, fibula Illus. 4.95e

Vertebrae, ribs
MG 876 F Fused C2 and C3 Illus. 4.106c
MG 1120 – Compression fracture, thoracic vertebra –

Hands, feet
MG 892 F Healed fracture, metacarpal –
65 Tr XXIV M ?Healed fracture, metacarpal –
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or oblique fractures, which were common in the
tibiae and humeri in this series, are caused by a
rotary or twisting type of injury, and can again
result from a clumsy fall (Illus. 4.95b). Ambion or
chip-type fractures are of importance, as they are
associated with forcible tearing of ligaments,
tendons, or muscle attachments. They usually
occur near a joint and may involve its articular
surface, thus predisposing the joint to osteo-
arthritic changes later in life (cf. Illus. 4.102b).
Severe crushing or impact injuries, known as
comminuted fractures, may lead to the collapse

of the bone into fragments. They may be caused
by missile injuries, heavy blows or, for example,
by the dropping of heavy objects on the small
bones of the foot. Various diseases may weaken
the bone structure, making it more subject to
pathological fractures whichmay occur with only
a minimal amount of stress or force. Bone
tumours, chronic infection, lack of mineraliza-
tion, and cysts may all produce this effect.

The site of fractures is related to age, sex, and
occupation or activity: in the young, the most
common fractures are to the bones of the forearm,

I llus . 4.95. Healed fractures of the lower leg: (a) spiral fractures of the left tibia and fibula, anterior view. CG 1966, Tr.
XXIX (7), unnumbered medieval earth grave, adult; (b) spiral fractures of the right tibia and fibula, anterior view. CG
1966, Tr. XXVI, unnumbered medieval earth grave, adult; (c) spiral fracture of the right tibia with evidence of infection
and fusion to the fibula, anterior view. CG 1966, Tr. XXV, unnumbered medieval earth grave, male adult; (d) well
healed spiral fracture of the left tibia, with callus formation. Anterior view. ASG 652, female adult; (e) well healed and

aligned fracture of a fibula. Side uncertain. CG 1966, Tr. XXVI (4), unnumbered medieval earth grave, adult.
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followed by the lower legs and elbows. In the old,
fractures occur most commonly in the ribs,
followed by wrists and ankles. Fractures in the
old tend to occur at the ends of long bones and to
involve the neck of the femur, the humerus, and
the wrist and ankle joints.7 These differences are
probably related to more vigorous activity in the
young and the gradual weakening and deminer-
alization of the bone in the old who, being less
agile, are more prone to succumb to unusual
stresses at the ends of long bones as they stumble

and fall. In the healing of bone fractures, a blood
clot forms around the ends of the broken bone,
and scar tissue develops in the clot. After about
four weeks ossification occurs in this tissue,
forming bony callus which can be seen on a
radiograph. After about seven weeks denser
bone callus forms, and gradual remodelling and
re-formation of the bone contours then occurs
during a period of eighteen months to two years,
an estimate of the age of a fracture up to two years
can be given.8

I llus . 4.96. Distribution of sites of
fractures including possible blade

injuries.

I llus . 4.97. Complications of fractures: (a) ossification of soft tissue
following rib fractures. MG 171, male adult; (b) a false joint between the
left tibia and fibula at the site of a healed fracture in the distal fibula.

MG 905, female adult.

7 Donaldson et al. 1990.
8 See Roberts and Manchester 2005, 92–4 for a discussion of the complications of fracture.
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Complications of fractures include a failure
to unite, the formation of false joints, super-
imposed infection (periostitis or osteomyelitis),
and disturbance of the blood supply to the bone
resulting in death of the tissue or necrosis (Illus.
4.97). If there is a considerable blood clot in the
muscles adjacent to the fracture, ectopic (abnor-
mally placed) bone may form, or calcium salts

may be deposited in the soft tissue, resulting in
localized myositis ossificans.

The compression fracture is the most
common type of injury involving the vertebral
body and is caused by a sudden forward bending
of the spine. Underlying disease processes or
osteoporosis may also be involved, weakening
the structure of the bone and making it more

I llus . 4.98. MG 1146, young adult female: (a) healed compound fracture of the right femur; (b) radiograph of
the same individual showing no evidence of bone infection despite gross angulation and overlap of the bone

fragments.



C:/WORK/Winchester9-i/16_Pt4-7-Injuries.3d – 6/10/16 – 8:31 – disk/sh/amj

IN JUR I E S TO POSTCRAN IAL BONES 377

susceptible to fracture. Mechanically, a vertebral
body may be regarded as two circular plates
supported by vertical struts, with varying cross-
ties between the struts. In a flexion injury the
front portion of the vertebral body collapses,
leaving a wedge shape. Minor degrees of injury
may result only in the displacement of chips
from the end plates

Amongst the healed fractures to the long
bones seen in the Cathedral Green skeletons,
remarkably good alignment was often achieved,
suggesting that splints were used. Traction of
broken limbs using weights and pulleys first
made its appearance during medieval times but
we can offer no evidence for the use of mechan-
ical traction at Winchester.

Most fractures in the Cathedral Green Anglo-
Saxon and medieval long bones were well
aligned, especially the arm bones. An excep-
tional case where alignment did not occur was
the femur of a young female, MG 1146, which
showed a healed fracture of the lower third of
the shaft with gross angulation and overlap of
the bone fragments (Illus. 4.98). It is difficult to
see how the bone of MG 1146 did not penetrate
the skin, but no evidence of bone infection was
detected on the radiograph. The extent and
orientation of the callus joining the two parts
of the femur indicate that the fracture had
healed and that the limb was weight-bearing
at the time of death.

In the Anglo-Saxon graves the most frequent
site of fracture was the lower leg, with only
slightly lower frequencies in medieval bones
(Table 4.36; Illus. 4.99). In one-third to one-
half of the cases bone callus had formed
between the tibia and fibula during healing, so
that the two bones were fused together. Seven
cases (two Anglo-Saxon and five medieval)
involved fracture of both tibia and fibula.

The lower arm was the next most common
site of fracture (Illus. 4.100), and there were
more fractures here among the medieval popu-
lation (14) than among the Anglo-Saxon (5).
Most of the lower arm fractures had occurred
some years before death and healing had taken
place. An exception to this was an ulna from
ASG 88 where the fracture of the shaft was not
united, although some bone callus formation
had occurred. In no case of lower arm fracture
were both the radius and ulna involved.

Lower arm fractures in the mid-shaft, known
as parry fractures, were possibly incurred in
fending off a blow, usually to the left arm (cf.
ASG 620 and an unnumbered Anglo-Saxon
grave from Trench XL (900) ). Most of the
other lower arm fractures were to the distal
end of the radius (Colles’ fracture, Illus. 4.101) or
ulna, and would have resulted from falls.

I llus . 4.99. Unset or poorly set healed fracture of the
right tibia showing angulation and overlap. Anterior and
lateral views. Baulk XXXII/XXXIII (4), unnumbered

medieval earth burial, male.
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An example of multiple fractures which may
have been caused by a fall is provided by the cist
burial MG 155, the associated chalice and paten
indicating a priest. The skeleton had a fractured
left clavicle and a compression fracture of the
second lumbar vertebra. Another cist burial, MG
263, showed fractures of the right ulna and left
fifth metatarsal, which may have been caused by
extending the arm to break the fall after
stumbling. In a third cist, MG 367, a healed
fracture of the radius was associated with a
healed ‘sword cut’ which left a hole above the
left eye (cf. Table 4.34). Were these injuries
possibly sustained at the same time, perhaps
during a fight?

Only five fractures of the humerus were
observed, one from an Anglo-Saxon grave
(ASG 600), one with unspecified provenance,
and three from medieval contexts (Illus. 4.102).
Of these five, two were associated with dis-
located shoulders, and are described elsewhere.9

Among the medieval earth burials an unnum-
bered isolated right leg was found with the knee
fixed at a right angle (Illus. 4.103a, b). The knee
joint was destroyed, the tibia was bent backwards,
and a pseudoarthrosis or false joint had formed,
its upper margin consisting of a bony spur from
the femur. The remains of the kneecap were
fused to the lateral condyle of the femur. A badly
healed diagonal fracture of the ankle, involving

9 See below, pp. 379–81, Illus. 4.106–108.

I llus . 4.100. Healed fractures of the forearm: (a) parry fracture, right radius. MG 899, ?female adult; (b) right,
midshaft. Tr. XL (900), unnumbered Anglo-Saxon adult; (c) left ulna, midshaft. ASG 88, male age 21–25; (d) distal third
of the right ulna shaft. MG 359, male adult; (e) midshaft of a right ulna. MG 803¼364A, male adult; (f) distal third of a
right ulna shaft. CG W Tip. Unnumbered medieval earth grave, adult; (g) distal third of a right ulna shaft. CG 1965, Tr.

XXIV, unnumbered medieval earth grave, adult.
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both tibia and fibula, was also present, and the
normally blade-like front edge of the tibia was
rounded and broadened and, on radiography,
demonstrated to be thickened. This thickening
could have been the result of wearing a knee-
crutch to support the leg after fracturing the
ankle (Illus. 4.104). In this case, the deformity
caused by the crutch was worse than that due to
the original fracture.

Another incomplete male skeleton from an
unnumbered medieval earth grave excavated in
1965 displayed a severe disability of the right leg,

resulting from the fracture and dislocation of the
ankle joint. The articular surfaces of the ankle
bones were eburnated, arthritic osteophytosis had
developed at the articulation with the tibia, and
the foot was tilted up (Illus. 4.105a, b).

Injuries other than fractures

Injuries other than fractures to postcranial
bones are also summarized in Table 4.36. A
number require specific comment. Damage to
the head of the humerus was noted in several

I llus . 4.101. Colles’ fractures in the radius, possibly as
the result of a fall: (a) left radius. MG 367, male, young
adult; (b) left radius. CG 1964, unstratified medieval,

adult; (c) Anglo-Saxon charnel, adult.

I llus . 4.102. Healed fractures of the humerus: (a) right
humerus showing anterior and lateral views of a well
healed, slightly misaligned midshaft fracture. MG 159,
elderly male; (b) healed fracture of the distal right
humerus, associated with dislocation of the elbow. ASG

600, male adult.
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skeletons. Two cases, one Anglo-Saxon and one
from a medieval cist grave, where arthritic
changes seen in the shoulder joint have already
been described.10

In two further cases, both from medieval
earth graves, the humerus was fixed in an
elevated, internally-rotated position (Illus.
4.106a, b). The surgical neck of the humerus
was fractured in the former and in the latter
the head of the humerus showed a rounded
cavity with a flange of distorted bone below it.
Only half of the head was in the socket and a
false joint with additional bone growth had
developed. Both skeletons showed long-stand-
ing degenerative changes indicating that the
individuals had survived long after their inju-
ries. There was osteoarthritic lipping at the
vertebral body margins of both, and in the
latter the second and third vertebrae in the

neck were fused together on the side away
from the injury (Illus. 4.106c). The mechanism
accounting for this type of deformity would be
a violent wrench or half-Nelson type of wres-
tling hold applied with great force and beyond
the normal range, pulling the arm out of its
socket and screwing it round. This might occur
in some forms of torture or punishment, but
such treatment might be expected to produce
bilateral dislocation, and no such cases were
found, although the upper ends of humeri were
not always very well preserved. Another medi-
eval humerus was found with a peculiar swel-
ling just below the head which might have
been due to a milder version of this type of
injury (MG 877). Where sex could be assigned,
all these cases of damaged humeral heads
occurred in female skeletons. Could this be
an indicator of domestic violence? Traumatic

I llus . 4.103. Healed diagonal fracture of the right tibia
and fibula. Destruction of the knee joint was possibly a
result of using a knee crutch: (a) anterior view; (b) lateral
view. Unnumbered medieval earth grave, adult (nts).

10 See above, p. 356.

I llus . 4.104. Representation of a knee crutch redrawn
after a figure by Hieronymous Bosch (1450–1516), from

The Haywain, painted 1516.
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osteoarthritis and deformity of the shoulder
joint was also seen in another female, ASG
295 (Illus. 4.107a).

The elbow was another area which was
frequently injured. There were three cases of
fracture, two Anglo-Saxon graves (ASG 324 and
ASG 600)11 and one medieval cist grave (MG
198). In ASG 600, a male, the articulation was
twisted, but movement was still possible. In the
medieval case, a female, the joint may have been
fixed at right angles as a result of the develop-
ment of severe arthritis (Illus. 4.108a). Three

other cases of elbows fused or restricted in
movement because of traumatic osteoarthritis,
one each from Anglo-Saxon, medieval earth, and
medieval cist graves, were found. The case from
the cist, MG 198, also showed severe osteoar-
thritis of the hand bones, which had fused (Illus.
4.108b). The skeleton was that of a young adult
female, and it is probable that the arthritis was
the result of a severe trauma, such as a crushing
injury or a bad fall. A few other cases where
bones were fused or slightly deformed due to
similar types of injury were noted; these were

11 See above Part 4, Chapter 6, p. 344, Illus. 4.65.

I llus . 4.105. Fracture and dislocation of the right ankle joint: (a) tibia, talus, and calcaneus; (b) superior articular
surfaces of talus and calcaneus showing pitting, burnishing, and osteoarthritic changes related to the trauma.

Unprovenanced medieval, adult.
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mainly in the small delicate bones of the hand
or foot, or the wrist or elbow (Illus. 4.107b).

Amputation

Surgical intervention, whether required by an
exceptionally severe hand injury or by gross
infection, or judicial mutilation, is suggested as
an explanation for the amputation of the right
hand of a female skeleton in a cist, MG 184.
There were marked degenerative changes in the
vertebrae indicating that the woman was of
mature years. The right hand had been cut off

just above the wrist with a sharp implement
apparently passing from the ulnar to the radial
side, with the hand laid palm down, and the cut
was so neat as to appear deliberate (Illus. 4.109).
The bone ends were well healed and had not
fused. The stumps were wasted, indicating that
the amputation had occurred many years before
death. The surgical interpretation is perhaps to
be preferred, given the relative status implied by
burial in the Paradise cemetery and possibly
implicit in the provision of a cist.

I llus . 4.106. Dislocation of a major joint: (a) dislocated
shoulder, right humerus; (b) detail of humeral head
deformation; (c) fused second and third cervical vertebrae from

the same individual. MG 876, female adult.

I llus . 4.107. Evidence of stress and injury to
postcranial bones. (a) Osteoarthritis with
eburnation in the left shoulder joint. ASG 295,
female age 45þ. (b) Osteoarthritis on the distal
right ulna, probably the result of injury. ASG 460,

female adult.
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I llus . 4.109. Amputation of the hand at the level of the
distal right radius and ulna. The well healed ends of the
bones and the wasted stumps indicate that the event
occurred many years before this individual’s death. MG

184, ?female age c.39.

I llus . 4.108. Dislocation of the left elbow and injury to
the hand: (a) left humerus, radius, and ulna; (b) fusion of
the left carpals and two metacarpals as a result of injury.

MG 198, female age c.21.
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iv. conclus ion

As expected, a high frequency of bone trauma
was found during the study. Many healed lower
tibial fractures were noted in the medieval
series. This type of fracture is the result of a
rotational shearing strain sustained in a fall
when the shod foot is trapped. The fractures
found in the Anglo-Saxons were less predictable

but mainly involved the long bones and ribs.
This may reflect the possibility that the Anglo-
Saxon inhabitants experienced lifestyles and
work which contrasted with the medieval
sample. Crush fractures of the vertebral bodies
and impact fractures were rare but were found
in medieval skeletons.
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CONCLUSIONS1

i. anglo-saxon and medieval palaeodemographic
comparisons

I
t was pointed out early in the study of the Winchester populations that skeletal samples are
no substitute for substantial surveys of large historical populations. However, the fact remains
that skeletal samples may be all that remains as evidence of earlier historic groups, and in these

circumstances, the demographic information is worthy of attention, provided that potential bias and
the smallness of sample sizes are fully taken into account. Boddington has discussed in detail the
potential sources of error in palaeodemographic statistics, including the differential survival of
infant remains, the length of time a cemetery is in use, problems of ageing, migrations, and
population change, and possible changes in the sex ratio.2 While much information has been
discussed already in relation to period samples for Winchester, a number of general questions need
to be considered further.

The representation of children in Anglo-Saxon and medieval contexts 3

This is a constant problem, both from the point of view of diagenetic factors, which might cause the
differential decay of thin infant bones, but also in terms of social factors, which could influence the
burial of young children separately. It could reasonably be argued that death from warfare away
from the home community could affect at least older teenage males. However, it is just as likely to
increase the mortality of younger adult males. Although Russell and others have discussed child
mortality at length, there is still a need for further analysis, particularly in relation to new data.4

In Christian communities, it is reasonably assumed that the majority of children will be placed
with parents and other family in the same cemetery (or one local to them at death). Viewing, then,
the number of children (under approximately 19–20 years of age), especially from the larger
cemetery samples (Table 4.37), do these appear to be of ‘normal’ proportions? In John Graunt’s
classic study of mortality from London parish registers, he records that 60% of children had died
before the age of 16 years.5 In view of the fact that this represented a dense, environmentally
stressed urban population, it may probably be used as a model of extreme child mortality. Because it
is difficult to evaluate the impact of disease and other environmental factors at any period or in any
locality, only broad trends or contrasts are likely to be meaningful.

Regarding the later Winchester samples and other English groups, the Winchester Anglo-Saxon
graves compare well with Cannington (Soms.)6 and Raunds (Northants),7 all three suggesting

1 The data analyses and statistical graphs in this chapter have
kindly been provided by Professor Don Brothwell.

2 Boddington 1982.
3 For discussion of this topic for the Roman period and of the

question of sex ratios in the same period, see above, p. 44. The

demography of the Early Anglo-Saxon samples will be found on
pp. 212–17.

4 Russell 1985. 5 Graunt 1662.
6 Brothwell et al. 2000.
7 Powell 1996.
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relatively stressed populations, with many not reaching adulthood. The Winchester Anglo-Saxon
charnel has clearly been affected by taphonomic factors, as few infant bones were likely to be picked
up and redeposited. The later medieval graves appear also to be affected by burial factors, with
better survival in the medieval cist graves (although the enclosed dampness of these graves produced
discolouration and evidence of fungal damage).

The sex ratio in comparative Anglo-Saxon and medieval samples

Variation in the sex ratio of earlier populations has been discussed previously in relation to samples
from earlier human populations.8 The majority of groups cluster around the 1:1 ratio, but the
interesting groups are those which diverge, as there appear to be social influences in most of the
anomalous ratios. Medieval Gallen Priory (Offaly, Ireland) has a male bias,9 as also does the
Dominican friary in Ipswich (Table 4.38).10 Later Winchester samples, and comparative groups,
display more variation than expected. Generally, for the Anglo-Saxon and later medieval series,
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8 Brothwell 1971. 9 Howells 1941. 10 Mays 1991.

TABLE 4.37
Major age contrasts in excavated Anglo-Saxon and medieval samples

Site Author % Immature Age 0–19 Age 20þ Total Aged

CATHEDRAL GREEN GROUPS
Anglo-Saxon graves This study 58.8 174 122 296
Anglo-Saxon charnel This study 13.9 98 607 705
Medieval earth graves This study 6.6 10 142 152
Medieval cist graves This study 12.3 13 93 106
Total Anglo-Saxon sample This study 27.2 272 729 1001
Total medieval sample This study 8.9 23 235 258

OTHER ENGLISH GROUPS
Cannington, Somerset Brothwell et al. 2000 45.0 177 216 393
Bidford on Avon, Warwickshire Brash and Young 1935 26.1 58 164 222
St Helen-on-the-walls, York Dawes & Magilton 1980 27.2 291 777 1068
Raunds, Northamptonshire Powell 1996 63.4 208* 120 328

* 0–17 years

TABLE 4.38
Sex ratios in excavated Anglo-Saxon and medieval samples

Site Males Females Ratio

ANGLO-SAXON
Cathedral Green, Anglo-Saxon graves 69 48 1.4:1
Cathedral Green, Anglo-Saxon charnel 63 27 2.3:1
Cathedral Green, total Anglo-Saxon 132 75 1.8:1
Raunds, Northamptonshire 98 77 1.2:1
Cannington, Somerset (Dark Age) 119 186 0.6:1

MEDIEVAL
Cathedral Green, total medieval 135 96 1.4:1
Fishersgate, York 128 52 2.5:1
Jewbury, York 163 151 1.1:1
St Helen-on-the-walls, York 338 294 1.2:1
Black Friars, Ipswich 148 64 2.3:1
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females are less well represented. It seems unlikely that differential preservation can be called on to
explain this for the different groups (and localities), and it is likely that other factors are at work.

One possible factor which deserves consideration is that deaths in childbirth may have
particularly occurred in subadult females or very young adults, and these are not being sexed
because they appear skeletally immature. Another problem, but this should not cause significant
bias, is that a few more robust females are classed as male. Could a further possible bias be that
towns and industry especially attracted the younger male, as in developing countries today?

ii. homogeneity or heterogeneity in populat ions

To what extent are the populations being considered relatively homogeneous, or are they to some
extent mixed? A long-term problem in archaeology is the question of cultural change being the
result simply of cultural intrusions or human movement. Clearly this is also a demographic
question, but it tends not to be asked, and for good reason. For how do we determine how
cosmopolitan a community is at a biological level? Studies of ancient DNA are helping to resolve
the problem, but somewhat expensively. Another simpler answer may be to evaluate the standard
deviations of the measurements taken on the cemetery groups—provided the sample sizes are large
enough. As a measure of dispersion about the mean of a dimension, the standard deviation gives
some indication of changes in the normal distribution expected for a particular measurement. If it is
noticeably larger than expected, then it could well be indicating heterogeneity. In Illus. 4.110
standard deviations are plotted for skull length and breadth for various Winchester samples,
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I llus . 4.110. Standard deviations of cranial length
plotted against standard deviations of cranial breadth for
Winchester Cathedral Green samples and comparative

English samples.

I llus . 4.111. Mean male statures plotted against mean
female statures for Winchester Cathedral Green samples

and comparative English samples.
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together with some comparative series. It will be seen that there is a tight cluster of plots for the
majority of samples, and this indicates the normal range of variation in the size of the two standard
deviations. The Ipswich Dominican Friary, Winchester Anglo-Saxon, and Winchester medieval
series stand out to a moderate degree, and it can be reasonably questioned whether this indicates the
degree of ‘foreign’ elements in these communities. The most distinctive groups are Roman (York
and Ancaster), but not the Winchester Romano-Britons. This does seem to emphasize again the
variable composition of the Romano-British communities, made up as they must have been of
indigenous Iron Age people and other European elements.

iii. phys ical contrasts : winchester and beyond

From a general lack of evidence for malnutrition of the kind which would significantly affect growth
and health in childhood, it can be concluded that the population of Winchester was generally in
reasonable health. This is not to exclude the possibility of a case or two of rickets or scurvy, but
generally the skeletal evidence would not support a conclusion of common, endemic, nutritional
stress. It can therefore be concluded that growth was not significantly stunted. However, from studies
on secular trends for stature and other body dimensions in various recent populations, it is clear that
mild environmental factors may influence growth potential,11 so differences in early British
populations are likely to be a combination of genetic factors and environmental conditions. In
Illus. 4.111, mean stature estimates for males and females are given for a range of English groups.
Sample sizes are variable, but some are substantial. It can be seen that mean stature varies over about
10 cm, with individual ranges being greater still. Smaller mean statures tend to be Romano-British,
including the pooled Winchester group. There is much overlap between Anglo-Saxon and later
medieval means, although the tallest mean statures appear to be Anglo-Saxon including the
Winchester Cathedral Green series. The extent to which these differences reflect genetic variation
is clearly debatable. The shorter Roman stature could be a reflection of intrusive elements in the
population, and Italian stature today is less than for populations in northern Europe. In contrast, the
variation in later groups could be a combination of intrusive genetic factors (Anglo-Saxons) and the
variable nutritional status of the urban and rural groups represented in these samples. TheWinchester
Anglo-Saxon statures would certainly argue for a healthy nutritional status for these townspeople.

Other dimensions of the postcranial skeleton are linked to factors of growth and sexual
dimorphism, and in some instances probably to genetic and biomechanical factors. Variation in
the shape of long bone shafts has attracted interest for more than a century, particularly of the
proximal femur and tibia. The platymeric index (FeD1 � 100/FeD2) indicates the degree of antero-
posterior flattening in the upper femoral shaft. The platycnemic index (TiD2 � 100/TID1)
indicates the degree of medio-lateral flattening in the tibia. The femoral index is more sexually
dimorphic than that for the tibia. The mean difference between the sexes for the femoral index is in
the order of 3.2, but only 1.6 for the tibia. However, both show considerable inter-population
variation, as shown in Illus. 4.112, with the extremes of the mean index ranges represented by the
Yorkshire Iron Age series and the Spitalfields (London) medieval cemetery. The Roman (and
Cannington) groups cluster together and are closest to the late prehistoric sample. The Anglo-Saxon
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11 Eveleth and Tanner 1976.
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and medieval groups from Winchester occupy roughly a somewhat intermediate position, but
extend towards the medieval series from Spitalfields. It is tentatively suggested on this evidence that
we are looking at variation influenced by how urban and sedentary the populations were.

iv. craniometric variat ion

Far more differences are seen in the region of the head, which is composed of a series of
separately developing bones, influenced by other growing structures such as the teeth, brain, and
eyes. Although tests of significance between pairs of means do not always indicate changes through
time or regionally, there are clearly secular trends in shape, from the neolithic to the post-medieval
period.12 More sensitive evaluation of population change and affinities is to be undertaken
multifactorially, by combining a series of different measurements for each group, and comparing
them as if in three dimensions. While in the main body of the report, canonical variate analysis has
been used,13 the final comparisons here use the Penrose ‘size and shape’ statistical method of
population comparison.14 In particular, the need here is to integrate and compare the Winchester
Roman data with the other Winchester and comparative series, with a view to making a final
assessment of overall similarities or differences in Winchester groups and beyond over 1300 years.

Data on Winchester and other samples were assembled for this final craniometric comparison,
and the ‘size’ and ‘shape’ results are presented in Illus. 4.113. Because of problems of comparability
or smallness of sample, seventeen groups were finally selected for multivariate comparison. These
may be listed as follows:

(a) Winchester pooled Romano-British series15

(b) Winchester Cathedral Green Anglo-Saxon graves
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12 Brothwell and Krzanowski 1974.
13 Gower and Digby 1984.

14 Penrose 1947; 1954.
15 Excluding Lankhills, see Table 4.21.

I llus . 4.112. Mean platymeric indices plotted against
mean platycnemic indices for Winchester Cathedral

Green samples and comparative English samples.
I llus . 4.113. Cranial ‘shape’ plotted against cranial ‘size’
for Winchester Cathedral Green samples and comparative

English samples.
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(c) Winchester Cathedral Green Anglo-Saxon charnel
(d) Winchester Cathedral Green medieval combined series
(e) Ancaster (Lincs.) Romano-British cemetery
(f ) York (Fishergate) medieval cemetery (Period 6)
(g) Hythe (Kent) charnel house
(h) Yorkshire Iron Age
(i) Clopton (Cambs.) medieval cemetery
(j) Frilford (Berks.) Romano-British series
(k) Dunstable (Beds.) medieval Galley Hill cemetery
(l) Scarborough (Yorks.) medieval series
(m) York pooled Romano-British series
(n) Burwell (Cambs.) Anglo-Saxons
(o) Bidford-on-Avon (War.) Anglo-Saxon cemetery
(p) Kent pooled Anglo-Saxons
(q) Hampshire pooled Anglo-Saxons

All the populations are specifically compared with the Winchester pooled Romano-British series,
which is seen in Illus. 4.113 at the intersection of the ‘size’ and ‘shape’ axes. The ‘distances’ on the
graph of each group from the Winchester pooled Romano-Britons indicates the degree of biological
affinity of each comparative group, based on seventeen variables. Although the York pooled
Romano-Britons appear to be similar to the Winchester group, the Frilford and Ancaster Romano-
British groups are distinctive. This again raises the question of what in fact the ethnic composition
of these Romano-British communities was. As regards the Anglo-Saxons, three of the closest groups
in ‘shape’ are the pooled Hampshire Anglo-Saxons (Alton, Winnall II, and Worthy Park), the
Winchester Cathedral Green Anglo-Saxon graves and the Anglo-Saxon charnel series, suggesting
perhaps a not insignificant genetic contribution by Romano-Britons to the later communities.
Finally, how different were the medieval groups? Although there is considerable variation in the
medieval groups, both in ‘size’ and ‘shape’ terms, the Winchester Cathedral Green combined
medieval series is most distinctive on ‘size’ differences and moderately in terms of ‘shape’. The
Winchester groups, from Roman to medieval times, thus show variation, but there would also seem
to be evidence from the craniometric analyses of some gene flow and biological influence through
the centuries.
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PART 5

THE POPULATION OF WINCHESTER:

A MILLENNIUM OF CONTINUITY

AND CHANGE

b y CAROL INE M . STUCKERT

1

INTRODUCTION

T
he changing fortunes of Winchester’s population as it was transformed from Romano-
British in the fourth century to Anglo-Saxon in the eighth century, and then again to
medieval in the fourteenth century, tell a remarkable story revealed, in part, through the

surviving skeletons of its inhabitants. We do not have the whole story, but we have a large window
through which to view significant portions of it as the centuries roll by. In earlier sections of this
volume we have presented snapshots of each era as seen through specific sites or clusters of sites.
These samples can be directly compared to each other within certain classes of data. However, it is
important to remember that they are not necessarily complete nor fully accurate proxies for the
living populations they represent.

In the following pages we will attempt to pull this story together by using osteological data to
compare the Winchester populations through time. The Romano-British population is represented
primarily by data from the 1967–72 excavations at the Lankhills School, and by the site of Victoria
Road West, with reference to other excavations where possible. The Anglo-Saxon and medieval
populations are represented by the excavations at Cathedral Green. The transitional phase of Roman
to Early Anglo-Saxon is represented by a group of sites in adjacent areas of Hampshire, as there is
currently no identified skeletal material dating to the fifth to seventh centuries from Winchester
itself. To the extent possible, we will look at changes and continuities in population structure,
health, and lifestyle within the context, outlined briefly, of external conditions that affected them. In
this way we hope to identify any chronological trends in the data, and to throw light on the lives the
people created for themselves as well as the lives that were created for them by heredity and
external forces.
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2

POPULATION CONTINUITY AND CHANGE

P
opulat ion size fluctuated through time in response to epidemics, famines, and socio-
political changes, although accurate numbers are elusive. In Roman Britain as a whole, the
population may have reached at least three or four million, attaining its apex, at least in rural

Britain, in the early fourth century, and subsequently beginning to decline.1 It has been suggested
that the population in Winchester increased during the fourth century, based in part both on a large
increase in cemetery burials, and a reorganization of the town shortly after the middle of the fourth
century (Illus. 5.1).2 This reorganization demolished public buildings and large town houses,
reorganized the water supply, laid out large areas of compounds within the walls, and added
bastions to the defences. However, it may also be suggested that the post-350 period began to see a
decline in Winchester’s population. In these later years of the fourth century burials at Lankhills
began to thin out, as represented especially in Areas E and O of the cemetery, dated post-370.3

These changes in the organization of the town were mirrored in other Romano-British towns as
well, and reflected the increasing political turmoil of the later fourth century, perhaps a response in
part to repeated Pictish and Scottish incursions in the north,4 but also to the need for greater
military security throughout the country. Ultimate collapse followed over a period of several
decades extending into the fifth century, spurred on not only by the effective withdrawal of Roman
administrative support with the departure of Magnus Maximus and his army after 383, but by
changes in the economy as well, which may have been driven in part by environmental changes.

The population of Winchester was never totally homogeneous during the centuries covered by
this study. The Roman conquest of Britain introduced people from other parts of Britain and the
empire into the native population, adding a cosmopolitan element. In the fourth century, despite
Winchester’s apparent role as an administrative and military centre, this admixture is however
largely invisible, and must have been comparatively small. Most people would have been local, and
if not from the city of Venta itself, at least from the surrounding communities in Hampshire.

Within Lankhills 1967–72 itself changes in the population can be seen starting in approximately
350 when comparing the earlier phase of the site (Area W, dated to 310–370/90) and the later
phases (Areas F, E, O, all dated post-350), although most of these changes are not statistically
significant.5 The proportion of children increased from 27% in Area W to 33% in Areas F, E,
O. Taking into consideration Victoria Road West, which may have terminated somewhat later, the
proportion of children jumped to 44%. The proportion of males to females also shifted. While the
site as a whole was evenly balanced, there was a preponderance of females in the earlier phase,
which switched to a preponderance of males in the later phase. There were subtle changes in the
physical appearance of the population as well, although these did not reach statistically significant
levels. While dolichocranial and brachycranial individuals were well represented in the population,

1 Jones 1996, 13, 16.
2 Biddle and Kjølbye-Biddle 2007, 189.
3 WS 3.ii, 118.

4 Salway 1998, 360–1, 375–81, 402–5, 419–23; Mattingly
2006, 235–8.

5 For details, see pp. 16–71.
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the majority of individuals were mesocranial. After 350, there was a higher proportion of
dolichocranial individuals, which slightly lowered the cranial indices (males from 77.1 to 75.6,
females from 78.9 to 75.7). However, Victoria Road West did not continue this pattern, which may
suggest that different segments of Romano-British society in Winchester were using the two sites.
Alternatively, it may simply be a function of sampling, recovery, and preservation.

Excavations at Lankhills in 1967–72 and again in 2000–5 revealed a total of 24 individuals who
were identified as possibly ‘Pannonian’ based on their grave goods, and an additional six who were
identified as possibly Saxon based primarily on their burial rite.6 With the exception of one burial
from the 2000–5 excavations dated to 270–350, and two others that could only be dated to the
fourth century,7 all these ‘foreign’ burials are dated to at least 350 or later, going into the fifth
century. However, interpretative caution regarding the ethnicity of these individuals is indicated.
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6 WS 3.ii, 377–403; Booth et al. 2010, 423. 7 OA Graves 99, 930, and 1070; Booth et al. 2010, 69, 234, 150.

I llus . 5.1. Late Roman Winchester, c.350
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Several recent studies employing strontium and oxygen isotopic analyses evaluated a total of 58
individuals from both excavations at Lankhills to determine if the cultural affiliation of the burial
rite and accompanying grave goods matched the biological ethnic origins of the individuals.8 In the
‘Pannonian’ samples from the 1967–72 excavations (nine actually tested out of the 16), four turned
out to be of local origin while five were foreign, from at least three different parts of Europe. Of the
nine ‘local’ burials sampled for control purposes, seven were indeed local, and two originated
abroad. A similar pattern was found in the samples tested from the 2000–5 excavations. Individuals
identified as foreign archaeologically turned out to be local in all except one case. However, six of
those identified archaeologically as local turned out to be foreign biologically. An additional six had
isotopic signatures suggesting they were from other parts of Britain, primarily the west or the north.
The results indicate that material culture often did not match up with biological origin, and that
processes of assimilation and acculturation took place quickly. Most of the 20 individuals who could
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8 Evans et al. 2006; Eckardt et al. 2009; Chenery et al. 2010, 421–8.

I llus . 5.2. Early to Mid Anglo-Saxon Winchester, 5th to 8th centuries
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be identified as foreign and the six individuals from other parts of Britain dated to post-350.
Quantitatively, these samples are small, and are not representative of the site as a whole, as they
were chosen to answer a specific set of questions. However, they do demonstrate that biologically
foreign individuals were buried at Lankhills, although often with native customs, and that most of
them date to the later time period. This raises the possibility that their presence might be related to
the changes reflected in the layout of Winchester in the last half of the fourth century, and that they
may be contributing to the differences seen between the earlier and later samples from the Lankhills
1967–72 excavations.

By the mid-fifth century, a greatly reduced Winchester within the town walls seems to have been
largely emptied of residential population, and the picture remains clouded until the mid-seventh
century, although there is evidence for Anglo-Saxon activity in the form of fifth- and sixth-century
potsherds and plough marks found at several locations (Illus. 5.2).9 Some of the land within the town
walls seems to have been given over to agriculture, but there may have been six or more localized
settlements of some sort within Winchester, which appears to have continued as a centre for
administrative authority and overlordship of the surrounding territory.10 This was a time of
deteriorating climate and shrinking population. Between the fifth and seventh centuries the
evidence we have for the composition of the population comes primarily from cemeteries located
outside the walls in the surrounding regions of Hampshire. In this study, these have been
represented by the sites comprising the Saxon 1 and Saxon 2 samples, although a number of
additional sites and finds have been identified more recently.11 As was true for the Roman period
samples, there are ambiguities in the chronology of the Early Anglo-Saxon samples, and it should
also be noted that there is a chronological overlap between the latest burials in these samples and
the earliest Anglo-Saxon burials in Winchester at Cathedral Green.

The univariate and multivariate analyses in Part 3 have demonstrated that there was strong
underlying genetic continuity with the Romano-British population in Hampshire during these
turbulent years of the fifth to seventh centuries. With the exception of a very small, late sample
from Lower Brook Street in Winchester,12 all the Early Anglo-Saxon cemeteries used in this study
were rural, and located on or near pre-existing boundaries or roads. In addition to a decline in
population, they may also represent a redistribution of residence out of a decaying urban area,
especially in those cemeteries closer to Winchester itself.

Continental Germanic peoples in unknown numbers clearly did arrive in Hampshire in the fifth
to seventh centuries. The osteological evidence suggests that the numbers were small, although
increasing through time, and that the immigrants were predominantly, although not exclusively,
male. Female values for stature, cranial index, and t-tests on cranial measurements indicate no
significant differences from Romano-British females.13 The male values for stature, cranial index,
and cranial measurement t-tests all differ significantly from their Romano-British counterparts, at
levels that are initially low, but increase through time (Illus. 5.3 and 5.4).

Male stature increased from a mean of 171.1 cm in the Pooled Roman sample to 173.9 in the
Saxon 1 sample, and 175.7 in the Saxon 2 sample. However, as health status and nutrition can play a
role, these figures should be treated cautiously.
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9 Biddle and Kjølbye-Biddle 2007, 195.
10 ibid. 203.
11 ibid. 199.

12 For a fuller description of this sample, see above, pp. 210–
11, and see below, pp. 421–2.

13 See Part 3, Tables 3.9, 3.12, 3.18, and 3.19.
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Cranial indices in males decreased from 76.5 in the Pooled Roman sample to 73.5 in the Saxon 1
sample, and to 73.1 in the Saxon 2 sample, indicating a trend to increased long-headedness. The
contribution of the incoming Germanic peoples to the structure of the population may be reflected
in the results from these variables. In appearance, the males (and to a much lesser extent the females)
from the Early Anglo-Saxon samples had longer, narrower, and higher skulls than their Romano-
British predecessors.

However, multivariate tests are far more powerful discriminators than univariate tests. Multi-
variate tests employing non-metric traits, which have a genetic component, may give a more
accurate assessment of genetic relationships than tests using metric traits, which may be more
subject to environmental influences. Romano-British and Early Anglo-Saxon females did not differ
significantly from each other across any of the samples in any of the multivariate metric or non-
metric tests. These samples are notable primarily for their similarity. The same similarity for males
was present in the multivariate non-metric tests. In the multivariate metric tests, the Romano-
British and Saxon 1 males did not differ significantly from each other. However, the Saxon 1 and
Saxon 2 males did differ, as did the full Roman and Saxon samples. These findings reinforce the
suggestion of underlying continuity of earlier populations with detectable, low levels of change
through time in the composition of the population. DNA studies conducted to date do not
challenge these findings for this part of Britain.

The four centuries encompassed by the Cathedral Green Anglo-Saxon burials saw the
transformation of England from essentially tribal territories to full nationhood. It is clear that by
the mid-seventh century Winchester was beginning to revive, reincarnated as the Anglo-Saxon
town of Wintancœster thanks to the attention of the West Saxon kings and the revived Christian
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I llus . 5.3. Mean stature, Roman to medieval

I llus . 5.4. Mean cranial indices, Roman to medieval
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church.14 At approximately this time, the Old Minster was founded by King Cenwealh of Wessex,
and burials commenced on the site now known as Cathedral Green, first around the Old Minster
and subsequently in and around the New Minster after its founding c.901–903, continuing until the
dedication of the Norman cathedral almost two centuries later.15 During this period Winchester
was a royal and ecclesiastical community, although not fully urban, but it clearly served as a major
administrative centre for king and church. It contained a royal palace, a monastery that was also the
bishop’s seat, probably at least some private estates of high-ranking individuals, and a market on the
main street through the town.16 At least five Kings of Wessex were buried in the Old Minster in the
seventh to ninth centuries.17

In the ninth century Winchester was redesigned as a new fortress town, or burh, by King Alfred,
probably between c.880 and 886, as part of his system of defences for Wessex against Danish
attack.18 New supplies of water were brought into the town, and a new street grid pattern was
established which was gradually fully populated over the next two centuries (Illus. 5.5).19

Winchester’s mint was also established during this period.20

Approximately 2,056 individuals are represented in the Cathedral Green Anglo-Saxon graves and
Anglo-Saxon charnel. To what extent did they, and the later medieval sample, represent continuity
with the earlier local population? The answers to these questions are complicated by the fact that in
this study different statistical techniques which are not directly comparable were used by different
investigators who were working at different times with different data sets.21 In Part 3, quantitative
analyses used pooled groups of sites based on geography and chronology, whereas in Part 4 most
sites were treated individually. However, three of the sites involved (Worthy Park, Alton, and
Winnall II) have been used in both analyses, suggesting that it may be possible to integrate and
compare the results.

Cranial indices were not broken down by sex in the Cathedral Green samples. However, in Parts
2 and 3 the sexes have been separated, making direct comparisons with the later material imprecise.
As Illus. 5.4 shows, the mean cranial indices in the Cathedral Green Anglo-Saxon graves and Anglo-
Saxon charnel are within the range of the earlier Saxon 1, Saxon 2, and Combined Saxon samples,
suggesting a close relationship. This suggestion is further reinforced by the canonical analyses22

which point to the close clustering of the Anglo-Saxon groups tested, including Winnall II, Worthy
Park, and Alton, all of which comprised part of the Combined Saxon sample in Part 3.

The stature data also tend to support a close relationship between the Hampshire Early Anglo-
Saxons of the fifth to eighth centuries as represented in the Combined Saxon samples, and those of
the seventh to eleventh centuries as represented in the Cathedral Green samples.23 Cathedral Green
statures were calculated only for the Anglo-Saxon graves, excluding the Anglo-Saxon charnel.
However, these show mean male statures which are almost identical to those of the Combined
Saxon sample (Cathedral Green Anglo-Saxon graves ¼ 175.1 cm; Combined Saxon ¼ 174.8 cm).
Female statures are almost as close (Cathedral Green Anglo-Saxon graves ¼ 161.2 cm; Combined
Saxon ¼ 159.1 cm), with the difference being well within the 3.94 cm standard deviation on statures
calculated from femora.24 The gradual progression in female mean stature through time from the
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14 Biddle and Kjølbye Biddle 2007, 194–5.
15 See pp. 261–4 and WS 4.i, forthcoming.
16 Biddle 1973, 246.
17 ibid. 18 WS 1, 450.

19 ibid. 450–1. 20 WS 8.
21 See above, pp. 224–37, 388–90.
22 See above, pp. 322–3, 387.
23 Table 5.1. 24 Trotter and Gleser 1952; 1958.
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Pooled Roman sample (157.0 cm) to the Combined Saxon sample (159.0 cm), to the Cathedral
Green Anglo-Saxon graves sample (161.2 cm) may suggest that increasing numbers of non-native
women were entering the population, but it might also be related to changes in diet, nutrition, and
disease loads. The same general pattern, at a less pronounced level, is seen in the males.
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I llus . 5.5. Late Saxon Winchester, c.993–1066
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The greatest change in the biological composition of the population in Winchester appears to
have occurred in the medieval period between c.1100 and the mid-sixteenth century, as represented
by the medieval earth and cist burials at Cathedral Green dating from c.1200 to c.1540 (Illus. 5.6).
This is also a period for which we have documentary evidence of ethnic change in the Winchester
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I llus . 5.6. Winchester c.1148
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population. Documentary sources indicate that in the mid-eleventh century 85% of the property
holders in Winchester had Old English names, while approximately 4% had Scandinavian names
and an additional 8% had Germanic names, although this may represent naming conventions used
for individuals who were actually English.25 As was pointed out above,26 around the beginning of
the twelfth century the number of English personal names in the Winchester records dropped to
under 30% while the number of Germanic names increased to nearly 60%. Further, the English
appeared no longer to hold property in the High Street, but to have been concentrated in the
suburbs outside the West Gate, suggesting a loss of status. These changes are undoubtedly related to
the Norman Conquest of 1066, and the replacement of one ruling elite by another.

Osteologically, the greatest changes also appear to be seen between the Cathedral Green medieval
samples and all the earlier samples, reflecting the effects of the Conquest on this particular
community over the following several centuries. Male mean stature dropped back to levels close to
those seen in the Romano-British samples, although female stature means did not. They remained
close to the means found in the Cathedral Green Anglo-Saxon graves. Skulls also became notably
rounder, with cranial indices approaching 80, as opposed to cranial indices ranging from 73.1 (Saxon
2 males) to 75.5 (Cathedral Green Anglo-Saxon graves) in the earlier Anglo-Saxon samples. In this
respect, the Romano-British samples were intermediate between the Anglo-Saxon and medieval
samples. As the trend to increasing brachycephalization appears to have been widespread in Europe
at this time, it may be reflecting more generalized environmental influences rather than population
movements, but this must remain conjectural.

Another factor suggesting change in the ethnic composition of the population may be reflected in
the frequency of M3 agenesis, a trait under strong genetic control. In the Lankhills and Victoria
Road West samples, M3 agenesis occurs in between 12% and 15% of adults.27 A very similar
frequency ranging between 10% and 15% is also seen in the Combined Saxon and Cathedral Green
Anglo-Saxon samples, but jumps to 19.3% in the Cathedral Green medieval earth graves and 23.8%
in the medieval cist graves.28 Supporting and reinforcing the results from the stature and cranial
index data, the canonical analyses of skull measurements show the Anglo-Saxon samples clearly
separated from medieval skeletal series, not only in Winchester but also elsewhere.29 As these
analyses took into account multiple cranial dimensions, they are more likely to indicate genuine
differences between groups than cranial index considered in isolation.
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25 WS 1, 463–4.
26 See above, p. 273.
27 See Part 2, Tables 2.57 and 2.61.

28 For Combined Saxon see Part 3, Table 3.45. For Cathedral
Green Anglo-Saxon and medieval, see Part 4, Table 4.24.

29 See Part 4, Table 4.20 and Illus. 4.13–4.23.
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3

HEALTH AND LIFESTYLE

T
he cl imate in Britain from approximately 100 BC through the Roman period was generally
warm and dry, with conditions somewhat better than today.30 However, in approximately AD
400 a rather abrupt shift to wetter and colder conditions took place. A cold period unmatched

until the twelfth century occurred between approximately 350 and 500, reaching its climax in the
first decade of the fifth century and resulting in colder winters and wetter summers, which would
have negatively affected agricultural production.31 There was also flooding along the coasts in the
fourth and fifth centuries, including the Solent.32 These factors, coupled with population declines
and governmental taxation policies (taxes to support the army were paid in wheat), would have
contributed to declining agricultural and economic conditions as well as increased opportunities for
epidemics and other non-epidemic diseases, hastening the ultimate collapse of Romano-British
society. These changes would also have contributed to the weakening of a population already under
stress from evolving political and social conditions. Periodic famine was almost certain, and was
reported in parts of the Roman Empire repeatedly in the fourth and fifth centuries.33 Epidemics and
plagues were also reported for many parts of the Empire during this period, but there is no secure
documentary evidence for similar events in late Roman and sub-Roman Britain, although they
probably occurred. The famosa pestis alluded to by Gildas may have occurred in the first half of the
fifth century, but cannot be accurately dated.34

The interaction of political instability, economic decline, deteriorating climate, poor harvests,
famine, disease, and barbarian incursions led to a substantial drop in population over the next
several centuries. Between the mid-sixth and late-seventh centuries, Britain’s population may have
been reduced by half.35 Archaeological evidence from Winchester points to an associated shrinkage
of land use,36 even as Winchester was in the process of becoming an important centre for both the
Church and the Wessex royal house. This is the period of our Saxon 1 and Saxon 2 samples, all of
which (except St Mary’s and St Pancras) came from rural areas outside Winchester and had some
significant differences in diet, health, and lifestyle from both their predecessors and successors.

In England more data upon which to base population estimates become available from numerous
documentary sources after approximately AD 1000, including the Domesday Book of 1089. A
recent study by Broadberry, Campbell, and Leeuwen has reconciled and re-evaluated prior British
population figures given by such noted authorities as Postan, Russell, Darby, and Harvey for the
period 1086–1541.37 They conclude that by 1086 England had a population of approximately 1.71
million, which rose to a high of 4.75 million in 1290, dropped to 4.12 million by 1325 after the
Great Famine of 1316–7, recovered to 4.81 million on the eve of the Black Death in 1348, and
plummeted to 2.6 million by 1351. It continued to drop thereafter, reaching a nadir of 1.9 million in

30 Jones 1996, 188.
31 ibid. 190–2.
32 ibid. 200.
33 ibid. 236–7.

34 ibid. 238–9.
35 ibid. 241.
36 See Illus. 5.2.

`
37 Broadberry et al. 2010.
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1450, and rose only slowly until reaching 2.83 million in 1541.38 Although Winchester was
administratively and ecclesiastically one of the largest and most important towns in Britain through
much of this period, with an estimated population of 8,000 by 1148,39 Hampshire was not one of
the most populous counties. In 1086 it had an estimated population of 65,702, which represented
3.85% of the population in England.40 The most populous county, Norfolk, was estimated to have
over twice as many people. By 1290 the population of Hampshire had grown in absolute numbers to
over 94,000, but it had declined to 1.98% as a percentage of the total population. The county
recovered somewhat, but by 1600 still only represented 2.53% of the national population.

The causes of these population fluctuations were multifactorial, and have elicited much debate
on the nature of medieval economy, social structure, land use, urbanization, and a host of other
factors.41 It is not our task to take on these broader issues, but two in particular deserve some
attention here, as they can have important repercussions for individuals and communities regarding
the adequacy of their diets, the robusticity of their immune systems, the diseases to which they may
have been exposed, and their consequent ability to live long, healthy lives. The first of these is the
interaction of famine and climate, as changes in weather patterns between warm and cold, wet and
dry, can have a profound impact on agricultural yields and spoilage, and as a result, on the presence
or absence of starvation. Parenthetically, it is important to note that in agricultural economies
operating at or just above subsistence level, climatic deterioration is not the only cause of famine.
Crop destruction or seizure related to conflict can have the same results, at least on a local basis.

We have already noted the climatic deterioration that set in relatively suddenly between c.400
and 425, when the weather shifted from warm and dry during the Roman period to cool and wet
during the Early Anglo-Saxon period.42 This lasted for several hundred years, although there were
fluctuations within the cycle. A possible famine occurred in 873, and there must have been others.
This climate cycle ultimately culminated in an unusually warm period known as the Medieval
Climatic Anomaly between c.950 and 1100,43 a period of national political consolidation that
includes the later Cathedral Green Anglo-Saxon samples. In spite of generally good climatic
conditions, the Anglo-Saxon Chronicle records at least nine episodes of harsh winters, famines, fevers,
and mortality between 962 and 1125, some of which may have been regional rather than national in
nature.44 Subsequently the climate cooled gradually until the steep, sustained drop in temperatures
known as the Little Ice Age. Recent research has shown that the onset of this event can be dated
very precisely to between 1275 and 1300, followed by substantial intensification between 1430 and
1455, and can be linked to four massive sulphur-rich volcanic explosions over a fifty-year period.45

It may be no coincidence that these years also saw some exceptionally wet periods with famine
brought on by ruined crops between 1270 and 1272, drought leading to famine in 1288, and the
great drought and famine of 1316–17, which resulted in a negative growth rate in England of –1.3%
between 1315 and 1325,46 and may have killed as much as 15% of the population.47

The nutritional deficits brought on by crop failures and famine can significantly weaken
populations and make individuals more susceptible to disease than they might be under more
positive circumstances. Plagues and epidemics affecting large elements of the population can be

HEALTH AND L I F E STYLE402

38 Broadberry et al. 2010, Table 6.
39 See above, p. 273.
40 Broadberry et al. 2010, 24–5, Table 8.
41 cf. Horrox and Ormrod (eds.) 2006.
42 See above, p. 401. 43 Mann et al. 2009.

44 Garmonsway 1975, 114–256.
45 Miller et al. 2012.
46 See above, p. 271. See also Broadberry et al. 2010, 18,

Table 4.
47 Rigby 2006, 14.
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caused by many different pathogens. However, they kill so quickly that normally they will not be
directly detectable in skeletal remains, although more chronic infections can be found. To a great
extent we must rely on scanty and vague documentary sources for information, so there is much we
cannot know. The famosa pestis of the sub-Roman period, about which there is much debate, has
been mentioned above.48 The Anglo-Saxon Chronicle records a ‘great pestilence’ in 664 and possibly
another plague in 896.49 Anglo-Saxon records mention at least 49 outbreaks of epidemics, many
relatively minor, in Britain between 526 and 1087.50 Other epidemics, perhaps localized, of
infections such as pneumonia or dysentery must have occurred, and there is recent evidence to
suggest that malaria may have been present in eastern England in the period between 410 and
1050.51 The great plague, of course, was the bubonic plague known as the Black Death, which
arrived in Winchester in 1349, and was followed by recurrences nationally in 1361, 1369, and
1375.52 Further episodes of plague were reported in Winchester in 1361, 1369, 1379–83, 1389–93,
and on at least thirteen occasions in the following century.53 In Hampshire the population declined
by approximately 33% between 1290 and 1377 as a result of the combined effects of the fourteenth-
century famines and plagues.54

The citizens represented by the Cathedral Green medieval samples would have been greatly
affected by these conditions. The number of medieval burials at Cathedral Green jumped
dramatically from 42 in the Generation 2 (c.1240–1289) to 101 between approximately 1280 and
1320 (Generation 3), the period of the Great Famine. The number jumped again to 171 in the
period between 1320 and 1360 (Generation 4), during which the Black Death arrived. The highest
number (222) occurred during Generation 6 (c.1400–40), a period of intensification of the effects of
the Little Ice Age,55 and a time when the population of Winchester itself was shrinking although
that of the country as a whole was increasing (Illus. 5.7).56

These episodes of plague and climate shift cannot be considered causal, as many other factors
related to the loss of Winchester’s status as a privileged royal town were present,57 but they do
suggest that climate, famine, and plague were additional sources of stress on the population.

The age distributions of the Winchester Roman through medieval samples are shown in Illus. 5.8.
It becomes immediately apparent that an unusually high proportion of children from Cathedral
Green Anglo-Saxon graves died in the six-month to six-year interval, and that the adult Combined
Saxon and Cathedral Green Anglo-Saxon graves both had a modal age of death (30–39 years) later
than the Pooled Roman or Cathedral Green medieval samples (20–29 years). Some of the variation
in the childhood mortality patterns is undoubtedly due to problems of incomplete excavation and
differential preservation and recovery, especially in the Combined Saxon and Cathedral Green
medieval samples, where the modal age at death for subadults was in the 14–19 year bracket. In
these two samples the ratio of children to adults was abnormally low (Combined Saxon adult/child
ratio, 77 : 23; Cathedral Green medieval adult/child ratio, 91 : 9).58 The Cathedral Green Anglo-
Saxon graves, on the other hand, exhibited an adult/child ratio of 41 : 59,59 suggesting that it was
fully representative of the Winchester Anglo-Saxon population between the seventh and eleventh
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48 See above, p. 401.
49 Garmonsway 1975, 35, 89–90.
50 McNeill 1976, 142.
51 Gowland and Western 2012.
52 See above, p. 272.
53 Mullan 2007.

54 Broadberry et al. 2010, 26, Table 8.
55 See above, pp. 265–7.
56 WS 1, 508.
57 ibid. 506.
58 See Part 3, Table 3.3 and Part 4, Table 4.2.
59 See Part 4, Table 4.2.
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centuries. The overall pattern of age distribution of the Cathedral Green medieval graves more
closely resembles the Winchester Pooled Roman sample than the immediately preceding Anglo-
Saxon samples. This suggests there may have been factors affecting the lifestyle and health of the
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people that were shared by both periods, but were less evident in the less urbanized Anglo-Saxon
populations.

The data on stature and sexual dimorphism may give further indications that individuals in the
medieval samples were biologically stressed in a way that the Anglo-Saxon samples, and to a lesser
extent the Romano-British samples, were not. Table 5.1 shows a steady mean height increase
through time in males, which is sharply reversed in the medieval male samples, dropping to values
seen almost a thousand years earlier in the Lankhills males. The difference in male statures between
the Pooled Roman sample, the Saxon 2 sample, and the Combined Saxon sample is statistically
highly significant.60 Although not tested, the difference in mean stature between the Pooled Roman
sample and the Cathedral Green Anglo-Saxon graves is likely to be significant as well. Given the
similarity in mean stature of the Romano-British and medieval male statures, the difference
between the male medieval and Anglo-Saxon statures is probably also significant. Stature averages
for females, on the other hand, show a progressive if somewhat irregular increase through time. The
Cathedral Green Anglo-Saxon and medieval female mean statures are between 1.7 cm and 5.9 cm
taller than the preceding samples, and some of these differences may be meaningful, especially those
that lie outside the 3.94 cm standard deviation of the samples.

The dimorphism index (DI), expressing the ratio of male to female height, has been used in some
studies as a marker for malnutrition caused by protein deficiency, with greater impact on juvenile
males leading to reduction in adult male stature.61 While the figures used here have not been tested
for statistical significance, certain trends can be discerned. Sexual dimorphism in stature decreases
through time in the Winchester Romano-British samples, and then increases sharply in the Early
Anglo-Saxon samples (Table 5.1). While none of these indices are low enough to suggest serious
malnutrition, they may indicate that the Early Anglo-Saxons were eating more protein and were
better nourished than their predecessors. This may not be surprising given the more rural
environment in which the Early Anglo-Saxons lived. The DI is notably lower in the Cathedral
Green medieval samples, especially the medieval earth graves, suggesting that these populations may
have been experiencing lower levels of protein consumption and poorer nutrition. Alternatively, one
must also consider the possibility that the changes in male stature, and consequently DI, were due to
an influx of short males, as historical records document alterations in the population composition of
Winchester at this time.62 However, this assumes a large group of immigrant males who were in fact
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short, for which there is no osteological evidence. The dental data, discussed below, would tend to
strengthen the argument for a nutritional basis for the changes seen in the DI.

The percentage frequency for caries, abscess, and ante mortem tooth loss, based on the individual
tooth or socket (TPR) is presented in Table 5.2 and Illus. 5.9. Similarity in patterning within the
stature data and the dental data will be immediately apparent. While the frequency of abscess is
approximately the same across all groups, the same is not true for frequency of caries or ante
mortem tooth loss. For both of these pathologies, frequencies are high in the Pooled Roman sample
and also in the Cathedral Green medieval samples. Interestingly, the rate of caries in the Cathedral
Green medieval earth graves is very similar to both the Cathedral Green Anglo-Saxon graves and
Combined Saxon sample, but both the Pooled Roman and Cathedral Green medieval cist grave
samples are between four and six percentage points higher. At the same time, the medieval earth
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TABLE 5.1
Stature in centimetres and sexual dimorphism, Winchester Romano-British and medieval samples

ROMANO-BRITISH EARLY ANGLO-SAXON CATHEDRAL GREEN

Lankhills
Area W

Lankhills
Area F, E, O

Victoria
Road West

Pooled
Roman

Saxon 1 Saxon 2 Combined
Saxon

Anglo-
Saxon
graves

Medieval
earth
graves

Medieval
cist
graves

Males 171.9 171.1 169.9 171.1 173.9 175.7 174.8 175.1 171.8 172.8
Females 156.5 158.3 157.4 157 158.9 159.6 159.1 161.2 162.4 160.8

DI 109.8 108.1 107.9 109 109.4 110.1 109.9 108.6 105.8 107.5

TABLE 5.2
Percentages of dental pathology, Winchester Romano-British and medieval samples

Cathedral Green

Pooled Roman Combined Saxon Anglo-Saxon
graves

Medieval earth
graves

Medieval cist
graves

Caries 12 5 9 8 14
Abscess 4 3 3 5 5
Ante mortem loss 14 8 10 21 14

I llus . 5.9. Dental pathology: Winchester Roman-British and medieval samples compared
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graves have by far the highest level of ante mortem loss (21%), while the loss rates for the Pooled
Roman and medieval cist grave samples are identical (14%) and are considerably higher than either
of the Anglo-Saxon samples (8% and 10% respectively). The higher frequency of caries and ante
mortem loss in the Pooled Roman and Cathedral Green medieval cist grave samples does not appear
to be related to the demographic structure of the samples, as both these groups have a younger
modal age at death than the Anglo-Saxon samples. The extremely high rate of ante mortem tooth
loss in the Cathedral Green medieval earth grave sample suggests that oral health was significantly
worse in this group. Certainly the medieval samples as a group, as well as the Pooled Roman sample,
exhibit poorer dental health than the Anglo-Saxon samples, although the last lived longest. This
may be due in part to differences between urban and rural lifestyles and differences in diet.

Because of the way information was collected and analysed when these studies were first
completed several decades ago, we do not have the kind of quantitative disease and trauma data
across all samples that would be most useful for making comparisons. However, results can be
obtained from the Lankhills and Cathedral Green skeletal series for certain pathologies relating to
nutritional status, infectious disease, and trauma. Pathologies were not recorded in the original
study on the skeletons comprising the Saxon 1 and Saxon 2 samples, as that study’s research design
concentrated on population comparisons. However, those sites have now been published, so some
information can be added.

The vitamin deficiency diseases of scurvy and rickets were found in both the Roman period as
represented at Lankhills, and in the Cathedral Green Anglo-Saxon and medieval graves, but were
not reported in any of the individual sites comprising the Saxon 1 and Saxon 2 samples. Although
no cases of scurvy were seen in the Lankhills 1967–72 samples, five cases were noted in the later
2000–5 excavations. One case was diagnosed in the Cathedral Green Anglo-Saxon samples, but none
were seen in the Cathedral Green medieval samples, which may suggest that vitamin C deficiency,
while not rampant, was more prevalent in Romano-British Winchester than in the later life of the
city. The carbon and nitrogen isotopic analyses of children in the Lankhills 2000–5 excavations
revealed that only one infant in the sample had values consistent with exclusive breast-feeding, and
that the remaining infants under the age of two may have been only partially breast-fed, leading to
malnutrition.63 Rickets, usually a severe childhood vitamin D deficiency, appears to have been more
common than scurvy in most time periods, although neither disease was reported in the Saxon 1 or
Saxon 2 samples. Eight cases were found at Lankhills (three in the 1967–72 sample, five in the 2000–
5 sample), while six were seen in the Cathedral Green Anglo-Saxon graves and ten in the medieval
graves.

Cribra orbitalia were found in 25% of children at Lankhills (1967–72 and 2000–5 combined) and
in 15% of the total Lankhills sample, approximately evenly distributed between males and females,
with a slight preponderance of females. At Worthy Park, a Saxon 1 site, cribra orbitalia were
reported in three adult females and nine juveniles, yielding a CPR (Crude Prevalence Rate) of
8.9%.64 Although not reported at the other Saxon1 and Saxon 2 sites, 65 this relatively low CPR helps
buttress the suggestion that these Early Anglo-Saxons may have been somewhat healthier than their
predecessors or successors. Cribra orbitalia were noted as being present in 23.6% of the Cathedral
Green Anglo-Saxons and 17.0% of the Cathedral Green medieval skeletons, with approximately even
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63 Cummings and Hedges 2010, 415.
64 Roberts and Cox, 2003, 21, 187.

65 Possibly because it was not looked for. This may be, in part,
a diagnostic issue, at least at some sites.
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distribution between the sexes that slightly favoured females. The degree was rarely extreme, which
was also the case in the earlier Romano-British samples.

Non-specific periostitis of the tibia was reported in 4.5% of the tibiae at Lankhills,66 while 20
examples were found in the Cathedral Green Anglo-Saxons and an additional 47 were noted in the
Cathedral Green medieval samples. Frequencies were not calculated as part of the original study,67

but it has been reported elsewhere that the frequency varied from 10% to 20% in the Cathedral
Green medieval samples.68 If so, this may suggest that this pathology was more prevalent in the
medieval period in Winchester than in either the preceding Anglo-Saxon or Roman periods,
although the reasons for this are unclear. It might be related to changes in modes of dress, or
differences in nutrition, disease loads, or trauma resulting in increased physiological stress. In the
Saxon 1 and Saxon 2 sites, non-specific periostitis of the tibia was reported only once, at Alton,69 but
the quality of the skeletal reports is uneven, especially in the older monographs, raising the
possibility that this pathology, and other unreported lesions, may in fact have been present but were
undiagnosed.

Pulmonary disease, possibly tuberculosis, was found in two individuals in the Lankhills 2000–5
sample, three individuals in the Cathedral Green Anglo-Saxon graves, and an additional three
individuals in the Cathedral Green medieval samples. Skeletal tuberculosis is usually secondary to
lung or lymph node infection, and is involved in only approximately 5% to 7% of cases.70 Thus,
although it could not be diagnosed, approximately 50 to 60 individuals in each sample might have
been ill with tuberculosis, and there would be further individuals with asymptomatic infections. In a
larger sample of thirteen sites classified as early-medieval by Roberts and Cox (c.410–1050) a CPR of
0.9% was given, 71 although in the Saxon 1 and Saxon 2 sites a possible case of tuberculosis was found
only at Alton.72

Leprosy, on the other hand, appeared entirely absent from both Lankhills samples, nor was it
reported for any of the Saxon 1 or Saxon 2 samples. While it is thought the disease may have arrived
in Britain with the Roman legions, it did not become common until the medieval period.73 A
possible case of leprosy from approximately 700 was found at Winchester’s Southgate in a skeleton
which appeared as though abandoned against the outer face of a rough wall blocking the gate, but
the diagnosis is uncertain.74 Two suspected cases were found amongst the skulls of the Cathedral
Green Anglo-Saxon charnel, and an additional two were seen in the medieval earth graves. Recent
excavations by the University of Winchester at the leper hospital of St Mary Magdalen on the
outskirts of Winchester have revealed what may be the earliest, and only, pre-Conquest leprosarium
in Britain, the earliest phases dated by radiocarbon to 970–1030.75

Patterns of trauma differed greatly between the Romano-British samples from Lankhills and the
Cathedral Green Anglo-Saxon and medieval samples. Decapitations, which occurred in 13 burials at
Lankhills (1967–72 and 2000–5 combined), were not seen in the Cathedral Green samples. One
definite decapitation, and a second possible decapitation, was found at Winnall II, one of the Saxon
2 samples, but decapitations were not reported in any other Saxon 1 or Saxon 2 sites.76
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66 1.7% at Lankhills 1967–72, 8.5% at Lankhills 2000–5; see
Part 2, Table 2.75.

67 See above, pp. 347–50.
68 Price 1975, 367.
69 Evison 1988, 59.
70 Steinbock 1976, 175.

71 Roberts and Cox 2003, 184.
72 Evison 1988, 59.
73 Roberts and Manchester 1995, 147.
74 Biddle 1975, 117–18.
75 Roffey and Marter 2010.
76 Meaney and Hawkes 1970, 30.
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Skull trauma was also relatively uncommon at Lankhills, having been identified in only eight
individuals, although a further eight were diagnosed with nasal fractures. There was no evidence of
any blade cuts suggestive of weapons. Possible sword cuts to the skull were found on one individual
at the Saxon 1 site of Alton.77 None were identified at Droxford or Worthy Park. However, three
individuals at Worthy Park sustained injuries that might have been caused by conflict, including
Burial 57, ‘a miserable little man’ with a possible healed slash wound on the forehead that ‘does not
suggest the high drama of a sword slash: more likely a sleazy brawl with carver, cleaver, or garden
hoe’.78 In the Saxon 2 sites, possible sword cuts were found at Ports Down79 and Snell’s Corner,80 but
were demonstrably absent at Winnall II. Ports Down and Snell’s Corner are located closer to the
coast than Winchester, raising the possibility that the weapons injuries seen on individuals at those
sites, while not frequent, may have been related to the conflict resulting from the arrival of small
groups of Germanic warriors. Both Cathedral Green Anglo-Saxon samples yielded numerous
examples of cranial weapons injuries and skull fractures. At least 10 were found in the Anglo-Saxon
graves, and an additional 19 in the Anglo-Saxon charnel. Given the seventh- to eleventh-century
date of most of this material, at least some of these injuries can perhaps be attributed to the tribal
conflicts and Danish attacks taking place during those years. Roberts and Cox have calculated a CPR
of 2.6% overall for weapon injuries in the Early Medieval period (c.410–1050) which they point out
is probably low.81 There were also eleven examples in medieval graves: two from cist graves and
nine from earth graves. Skull injuries described as ‘crater’ lesions were found in seven skulls from
the Anglo-Saxon charnel and one medieval grave, but were not seen at Lankhills. The origin of
these lesions is obscure, but causes might include healed depressed skull fractures or healed, possibly
incomplete trephinations. The CPR for cranial weapon injuries at twenty-one sites in the Late
Medieval period (c.1050–1550) calculated by Roberts and Cox was 2.12%.82

Fractures of postcranial bones were found in all samples. The tibia and fibula were the most
commonly fractured bones both at Lankhills and also amongst the Cathedral Green Anglo-Saxons.
However, the ulna was fractured as often as the tibia and fibula in the Cathedral Green medieval
samples. In the 1967–72 Lankhills sample fractures were more common in males than in females
(30:8), and were more frequent in Area W, the earlier phase of the cemetery (18:10). No fractures
were reported at the Saxon 1 site of Droxford, perhaps due to the poor condition of the bone. Two
fractures of the clavicle were found at Alton83 while fractures of the radius and ulna were most
common at Worthy Park.84 No fractures were seen at Ports Down or Winnall II, while there was
one fracture of the tibia and fibula at Snell’s Corner.85 With the exception of Worthy Park, fractures
were found predominantly in males at all these sites. Fractures also occurred more frequently in
males than in females in the Cathedral Green Anglo-Saxon and medieval samples, by a factor of
approximately 2:1, which is almost the same ratio as found at Lankhills 1969–72 and 2000–5
combined.86 Fractures were slightly more common in the Cathedral Green medieval samples than
in the Anglo-Saxon samples. However, it is notable that fractures were found more frequently in
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medieval earth graves than in medieval cist graves (27 : 14) in spite of the fact that there were greater
problems of excavation and bone preservation in the earth graves.

When cranial cuts and fractures, ‘crater’ lesions, and postcranial fractures in the Cathedral Green
Anglo-Saxon graves and medieval samples are considered together as a group of traumatic
conditions and examined in a chronological perspective, the Anglo-Saxon period appears to have
been considerably more violent than the medieval period. The frequency for these combined
injuries rose to 7.0% amongst Anglo-Saxons, whereas it sank to 2.3% in the total medieval sample.
There was three times as much trauma (4.0%) in the medieval cist burials as was found in the
medieval earth burials (1.3%) when the two burial types were evaluated separately. Even allowing for
problems of excavation, this suggests a genuine difference in the levels of physical hardship
experienced by the two groups. Interestingly, of the 21 priests identified in the medieval burials at
Cathedral Green, 14 of them were cist burials.87 Some chronological patterns emerge as well when
the trauma data are examined by ‘generations’, omitting the Anglo-Saxon charnel, which had only a
terminus ante quem. The Anglo-Saxon figures here are taken from the burials at the Old Minster, as
only three examples of fracture or skull pathology were seen in the Anglo-Saxon New Minster
generations. Although sample sizes are small, the single most violent generation in the Anglo-Saxon
grave sample appears to have been Generation 10 (870–890), when 17.2% of the trauma occurred.
This is the generation during which Winchester was converted into a burh as part of King Alfred’s
defences against Danish attacks. No trauma was found in the first three ‘generations’, but 55.2% of
all trauma found fell between Generations 4 and 10 (750–890). None at all was seen in the
successive decades between 890 and 917, and low levels continued until Generation 17 (972–980),
when there was an increase to 13.8%. Thereafter low levels of trauma were found in the remaining
generations. The pattern in the medieval burials differed, as it was more consistently distributed
through time than were the Anglo-Saxon traumatic pathologies. The highest level of trauma came
in medieval Generation 5 (1360–1400), with a frequency of 25% of all trauma seen in the medieval
samples. Very little trauma was seen in the last two generations (1440–1520), which experienced
levels of only 4.2% per generation, and none of this occurred in the medieval cist burials. This was
also a period when Winchester was in decline.

Traumatic amputations were diagnosed both in the Roman period and the medieval period,
where they were found more frequently at Lankhills (a total of four in both excavations) than at
Cathedral Green (one medieval). No amputations were diagnosed in the Cathedral Green Anglo-
Saxons. The amputations at Lankhills consisted of one individual exhibiting a bilateral transme-
tatarsal amputation of the feet and three individuals with amputations of fingers. All these cases
were male. Amputation of the forefeet was clearly deliberate, and may have been punitive, or
necessitated by disease. The finger amputations might have been accidental, but the possibility was
raised in at least one case that the amputations might have been done deliberately to avoid military
service.88 On the other hand, the medieval example was the amputation of a right hand immediately
above the wrist in a mature female from a cist grave (MG 184) dated to Generation 4 (1320–1360).
While this might have been a surgical amputation, the suggestion also was made that this might be
punitive.89 The Anglo-Saxon Chronicle records that for the year 1125, on orders of King Henry I, all
the moneyers in England were to be taken to Winchester, castrated, and have their right hands

HEALTH AND L I F E STYLE410

87 WS 4.i, forthcoming. 88 See above, pp. 98–100.
89 See above, pp. 382–3.



C:/WORK/Winchester9-i/18_Pt5.3d – 26/9/16 – 9:40 – disk/sh/amj

amputated because of currency manipulation and devaluation. This was done between Christmas
and Epiphany.90 Here we have a documented precedent for punitive hand amputation. If similar
practices endured for another two centuries, perhaps the woman (if the skeleton was sexed correctly)
pursued a similar occupation or committed a like crime.
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4

DISCUSSION

The population of Winchester through time can be thought of as a stream with tributaries feeding
into it at various points along the way. The tributaries vary in size, and in their impact on the
composition of the stream. The cemetery samples forming the body of this study suggest that there
was notable underlying continuity in the structure of the population from the Romano-British
through the Anglo-Saxon periods, with the greatest shift in population structure coming as a
consequence of the Norman Conquest. Why this should be so is not fully clear. It may be due at
least in part to Winchester’s role as a royal and ecclesiastical centre, which might have attracted
nobility, clergy, attendants, craftsmen and other specialists from the Continent to this particular
community. The evidence from personal names would tend to support this hypothesis.91 It must be
emphasized that this effect may be localized to Winchester, and should not be extrapolated to wider
regions of England without further study.

This is not to say the earlier population was entirely homogeneous; it was not. There are hints
and suggestions in the data that the presence of foreigners in the Roman period at Lankhills may be
just barely detectable in the differences between the earlier and later phases of the cemetery, but this
is a very small tributary flowing into the larger stream bed. In the following centuries the data
indicate small but increasing numbers of Germanic arrivals, possibly in two waves, a slightly larger
and growing tributary flowing into the stream.

Both the osteological and documentary data suggest that the Norman Conquest resulted in the
greatest changes to the composition of the population as reflected in the differences between the
Cathedral Green medieval samples and the earlier ones; a very large merger with a second stream.
Notably, these changes appear to have primarily affected males, at least in the Roman and Early
Anglo-Saxon periods. The females in these two eras are very similar. Both the Cathedral Green
Anglo-Saxon and medieval females are slightly taller than their earlier counterparts, but the
differences may not be significant, and could be due to many factors. The multivariate analyses in
Part 4 suggest some differences between individual sites, but hypothesize some degree of gene flow
and mating isolation in small communities to account for it, rather than major changes in the
genetic structure of the populations, except for the Anglo-Saxon and medieval samples, which are
clearly separated. It must be emphasized that these results apply to Winchester and its immediate
environs only. The pattern of population change through time could vary greatly in other parts of
Britain.

There are notable differences in indicators of health between the samples in this study, some of
which appear to be related to the fact that the Romano-British and medieval samples come from
fully urbanized environments, while the Early Anglo-Saxon samples are essentially rural and the
Cathedral Green Anglo-Saxon samples come from a much less developed town. Adults in the urban
Romano-British and medieval samples had a younger modal age at death than their Anglo-Saxon

91 See above, pp. 272–3.
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counterparts. The rural Early Anglo-Saxon samples had better dental health as reflected in
frequency of caries, abscess, and ante mortem tooth loss. Similarly, mean male stature was lower
in the Romano-British and medieval samples than in the Anglo-Saxon samples, suggesting poorer
nutrition.

With regard to disease, tuberculosis, rickets, and scurvy appear to have been present in both the
Lankhills samples and the Cathedral Green Anglo-Saxon and medieval samples, although the
frequency of occurrence cannot be compared. Cribra orbitalia, possibly due to iron deficiency
anaemia or megaloblastic anaemia, was also universally present, having been found in 15% of the
Romano-British sample, 23.6% of the Cathedral Green Anglo-Saxons, and 17% of the Cathedral
Green medieval sample. Non-specific periostitis of the tibia was also present from the Roman
through medieval periods, with the suggestion that it may have increased in frequency through time
from fairly low levels in the Romano-British skeletons. Leprosy was absent from the Roman
Lankhills samples, but was clearly present in medieval Winchester. Four possible cases were found
at Cathedral Green, two from the Anglo-Saxon charnel and two from medieval contexts, in addition
to the medieval leprosarium at St Mary Magdalen.

Patterns of trauma changed greatly through the millennium covered in this study. Pathology
indicating blade cuts such as might have been made by swords was virtually absent from the
Romano-British samples at Lankhills, although they were found in a few cases at other
contemporary cemeteries in Winchester.92 However, there was evidence for blunt-force trauma
to the skull in seven individuals at Lankhills. The fractures and injuries seen in the Romano-British
skeletons are more likely to have resulted from occupational hazards and the routines of daily life
than from warfare or high levels of interpersonal conflict.

Blade injuries and possible blunt-force skull trauma were far more common in the Cathedral
Green Anglo-Saxon and medieval samples, possibly reflecting the increased violence of the times.
When considered as a complex of trauma including blade cuts, cranial and post-cranial fractures,
and ‘crater’ lesions, the Anglo-Saxon seventh to eleventh centuries were the most violent, especially
the decades from 870 to 890, during King Alfred’s wars against the Danes. It is further notable that
in the medieval period trauma was unevenly distributed between earth graves and cist graves, being
three times more common in the latter. While fractures cannot be considered directly indicative of
warfare, they do contribute to the picture of a hazardous lifestyle in this period, especially for males,
and especially when considered in relationship to other types of trauma.

Decapitation, found in 13 individuals at Lankhills, was absent from the later samples. This is
surely due to the change in belief systems and the abandonment of non-Christian burial rituals after
the Christianization of the Winchester area in the seventh century.

There is osteological evidence to suggest that the Cathedral Green medieval earth and cist graves
may have contained individuals of different social standing. Males in the medieval cist graves were
slightly taller on average than their earth grave counterparts. Further, the cist graves had higher
rates of caries and ante mortem tooth loss, suggesting a diet richer in sugars and polysaccharides
such as the glucans of starch. These tentative findings could only be verified with trace element
isotopic analyses. Cist graves also had a much higher frequency of M3 agenesis, which, since that
trait expression has a strong genetic component, may suggest individuals in those graves formed a
slightly different group biologically. If the cist graves represented the upper echelons of medieval
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Winchester society, it would not be surprising to encounter the majority of priests among this
group. On the other hand, the medieval earth graves exhibited greater numbers of cases of non-
specific tibial periostitis, more head trauma, more ante mortem tooth loss, and more postcranial
fractures than did the cist graves. However, these numbers should be approached with caution, as
the true prevalence of these conditions cannot be calculated. The earth grave males were shorter
than their cist grave counterparts, and the dental pathology profile of the earth grave sample
suggests a simpler diet. If the biological differences between these two groups do represent class
distinctions, those distinctions may also be reflected in the burial rites used for them.

Parts 2 and 4 respectively place Winchester’s Romano-British, Anglo-Saxon, and medieval
populations within their wider geographical and chronological context. As might be expected, the
people of Winchester most closely resembled those closest to them geographically and chrono-
logically, although all these peoples were living within a constantly shifting mosaic of climate, social
structure, economy, immigration, and disease. However, to gain a slightly broader perspective, Table
5.3 compares the sites used in this study with more comprehensive national samples as given by
Roberts and Cox.93 While more data have become available in the last ten years, this was still the
most complete summary available at the time of writing this volume. It should be noted that the
Anglo-Saxon national sample is dated from c.410–1050, thus covering the periods represented by
both our Combined Saxon and Cathedral Green Anglo-Saxon collections.

Table 5.3 should be thought of primarily as a heuristic tool, since many of the figures it contains
can only be considered approximations, subject to revision with further research. Combined Saxon
stature and dental data comes from this study,94 but information on pathologies was derived from
published site reports and often cannot be quantified beyond indicating the number of cases
identified. In general, where a determination can be made, the Winchester samples from all time
periods conform to patterns seen in the national samples. Winchester males in all time periods
appear to be slightly taller than the national samples, while the Winchester females are shorter than
the national sample in the Roman period, more or less the same as the national sample in the
Anglo-Saxon period, and slightly taller than the national samples in the medieval period. However,
these differences are small, and are not likely to be highly meaningful. With regard to dental data,
although the specific percentages vary, the samples in this study are consistent in pattern with the
national samples, showing higher levels of caries, abscess, and ante mortem tooth loss in the Roman
and medieval periods than in the Anglo-Saxon era.

The comparative data on cribra orbitalia and enamel hypoplasia tentatively suggest that these
conditions may have been more prevalent in Winchester than they were at a national level. Weapon
injuries were not seen in the Lankhills 1967–72 sample, were uncommon in the national sample,
but occurred more frequently in the later time periods, both in Winchester and nationally.
Decapitations were not reported for any medieval samples, but a more recent and comprehensive
study of this pathology includes medieval decapitations.95 However, it is noteworthy that while 13
were found at Lankhills (seven in the 1967–72 excavations, six in the 2000–5 excavations), none
were found in the later time periods in the Winchester samples, with the possible exception of two
at Winnall II, where the initial diagnosis may have been incorrect.96 Lesions suggestive of possible
tuberculosis were seen at low levels in all samples except Lankhills 1967–72 (although possible cases
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93 Roberts and Cox 2003.
94 See above, pp. 219–21, 238–54.

95 Tucker 2012a.
96 ibid., 165.
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were found at Lankhills 2000–5),97 as was also true of rickets. Scurvy was rarely found, and leprosy
was not seen in any of the Roman samples, nor in the Combined Saxon samples.

The sites included in this study have produced a vast body of bioarchaeological data,
demographic, morphological, and pathological. They have the advantage over many other sites
of spanning a millennium of occupation and encompassing thousands of burials. While much more
can be done, the people of early Winchester have now taken their place among the annals of early
British populations.

D I SCUS S ION416

97 See above, pp. 138–9, 145.
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APPENDIX A

OTHER BURIAL GROUPS FOUND 1961–1971

by MART IN B IDDLE and † B I RTHE K JØLBYE -B IDDLE
with skeletal inventory by Pauline Sheppard

and a comparative note by Sue Browne

A
small number of other skeletal groups of Roman (usually late Roman), Anglo-Saxon, and
medieval date were found elsewhere during the excavations of 1961–71. These are described
briefly below but are too small to be included in the statistical analyses and are therefore not

included in Part 2, with the Lankhills cemetery, or in Part 4, with the Anglo-Saxon and medieval
burials.

1 Biddle 1965, 234, Pl. LXVIII; full publication in WS 3.i. Dr
D. R. Brothwell kindly examined the cremations.

2 The cemeteries of Roman Winchester as they were known
up to 1978 are mapped and discussed by Giles Clarke in
Winchester Studies 3.ii, 4–11, Figs. 1 and 2. See also Illus. 1.2,

and below, p. 423, n. 29. From 1971 to 1986 the City
Archaeologist undertook major excavations in the cemeteries
outside the north and east gates, as well as recording a number
of lesser finds, all fully published in Ottaway et al. 2012.

3 Biddle 1965, 231–3; full publication in WS 3.i.

i. a prehistoric cremation group

During excavation of a circular gully of Iron Age
date sealed below the western rampart of the
Roman town at Tower Street in 1964 (Illus 1.2),
two cremation burials, both adult, one possibly,
the other probably male, were found in Pits 48
and 71 within the eastern part of the area

enclosed by the gully.1 Cremation 71 included
a pottery bowl of earlier Iron Age or even late
Bronze Age date. The cremation burials may not
be associated with the use of the enclosure which
has been interpreted as a circular shrine and may
be of later date (Final phase 1).

ii. lesser romano-brit i sh burial groups outs ide the
walled city 2

Ashley Terrace (Site code AST 64)

Twelve burials were found in 1964 cut into the
partly silted ditch of the pre-Roman Oram’s

Arbour enclosure (Illus 1.2).3 Four infant inhu-
mations were deposited in Final phase 3 (late 3rd
to 4th century); two adult and five infant inhu-
mations in Final phase 4 (mid-4th century); and
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one cremation burial in the topsoil of Final phase
5 (late 4th to 5th century).4 These twelve burials,
described below, can now be seen as part of the
use for burial in the later Roman period of the
line of the partly silted northern and western
ditch of the Iron Age Oram’s Arbour enclosure.5

AST Grave 1, Fph 4 (Pph 4). Neonateþ. Position
not recorded. Skull, upper torso only. Mid-4th
century.

AST Grave 2, Fph 4 (Pph 4). (1) Female, adult.
Stature 160–161 cm. Supine, head to west.
Associated with infant in Grave 5. Headless
skeleton. Articular facets of some ribs show
osteophytosis and destruction of articular
cartilage. Mid-4th century. (2) Infant, 6–18
months. Healed greenstick fracture of rib with
calcified haematoma. Associated with adult
burial in Grave 2. Mid-4th century.

AST Grave 3, Fph 3 (Pph 3). Fetus. Fetal position.
Late 3rd to 4th century.

AST Grave 4, Fph 3 (Pph 3). Neonateþ. Supine,
head to east. Mandible un-united, temporal
united, sphenoid lesser wings united. Late 3rd
to 4th century.

AST Grave 5, Fph 3 (Pph 3). Neonateþ. Laid out
at same level as the adult skeleton in Grave 2.
Late 3rd to 4th century.

AST Grave 6, Fph 3 (Pph 3). Neonateþ, 0–6
months. Position not recorded. Deciduous
incisors just erupting. Late 3rd to 4th century.

AST Grave 7, Fph 4 (Pph 4). Male, adult. Stature
178 cm. Prone, head to east. Lower half of
body and legs only. Healed fractures of left
fibula and right metacarpal 5. Calcified origin
of the popliteus. Mid-4th century.

AST Grave 8, Fph 5 (Pph 5). Cremation burial,
?adult. Burnt fragments, no recognizable
features. Late 4th to 5th centuries.

AST Grave 9, Fph 4 (Pph 4). Neonate. Position

not recorded. Upper half of skeleton only.
Mid-4th century.

AST Grave 10, Fph 4 (Pph 4). Neonate. Fetal
position, head to west. Very fragmentary,
skull, humerus, and tibia. Mid-4th century.

AST Grave 11, Fph 4 (Pph 4). Fetus/neonate.
Disturbed. Most of skeleton present. Mid-4th
century.

AST Grave 12, Fph 4 (Pph 4). Fetus/neonate.
Found in silt below silting line. Fragments of
skull, vertebrae, ilia, and humerus only. Mid-
4th century.

Oram’s Arbour: graves (Site code OA 67)

Excavations in 1967 on the west side of Oram’s
Arbour uncovered the ditches of an inturned
entrance into the Iron Age enclosure (Illus 1.2).6

After the ditch had been substantially filled
(Final phase 4, 2nd to ?3rd century), a pebbled
road with roadside ditch was laid through the
entrance (Final phase 5, late 3rd to ?4th century),
and soil began to build up over the road (Final
phase 6, 4th to ?9th century). Early in this
period, the four inhumation burials described
below were cut into the chalk on the inner lip of
the now mainly filled ditch on the north side of
the entrance (Final phase 7, ?late 4th century).
These consisted of one infant, one child of seven
years or so, and one double burial consisting of
an adult female placed on top of an adult ?male.
There were no associated finds, but the assump-
tion is that these are late Roman roadside graves.
This view is perhaps supported by fragments of
human bone in layers of Final phase 4, described
below, which suggest the presence of burials in
this area from the second or third century
onwards. Further scattered fragments of bone
in layers of Final phases 6 and 15 were perhaps
also derived from Roman burials in this area.

4 For similar cremation burials placed in the topsoil and
covered only with turf, see WS 3.ii, 128–9, and cf. Booth et al.
2010, 471, for their possible removal by truncation of the upper

deposits of the 2000–5 site.
5 See Ottaway et al. 2012, 133–73.
6 Biddle 1968, 251–7: full publication see WS 3.i.
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OA Burial 1, Fph 7 (Pph 13).7 Infant, 6–18
months. Crouched, east to west. Most of
skeleton present. ?Late 4th century.

OA Burial 2, Fph 7 (Pph 13). Female, adult.
Stature 157–158 cm. Supine, head to north.
Pelvic girdle and legs only. There is osteophy-
tosis at the margins of the body of L3. The
right foot has a hallux valgus. ?Late 4th cen-
tury.

OA Burial 3, Fph 7 (Pph 13). ?Male, adult. Stature
165–170 cm. Supine, head to north. Legs,
forearms, and hand only. DJD of the terminal
articulation of the right great toe. Faint cut
marks on both anterior and lateral aspects of
the femora. ?Late 4th century.

OA Burial 4, Fph 7 (Pph 14). Child, 7–9 years.
Supine, head to north. Most of skeleton pres-
ent. Possible spina bifida occulta, damaged S3.
?Late 4th century.

Oram’s Arbour: unassociated fragments of human
bone (Site code OA 67)

OA, Ditch fill, Fph 4 (Pph 3).
?Female, adult. Left mastoid, two skull frag-
ments, incisor, and four ribs. One rib with
cystic cavity in lower border. 2nd to ?3rd
century.

OA, Ditch fill, Fph 4 (Pph 4).
Adult. Skull fragments. 2nd to ?3rd century.
Adult. Two skull fragments and two fibula
fragments. 2nd to ?3rd century.

Child. Fragment of right orbit. 2nd to ?3rd
century.

Adult. Distal left humerus. Mild DJD of the
elbow joint. 2nd to ?3rd century.

Adult. Two skull fragments. 2nd to ?3rd century.
OA, Soil build-up over road, Fph 6 (Pph 12).

Adult. Fragment of maxilla, six skull fragments,
vertebrae, ilium, carpal, and tarsal bones.
Cervical spondylosis. 4th to ?9th century. RF
1018.

OA, World War II defences, Fph 15 (Pph 20).
Child. Skull and radius. 1940. RF 1098.

9 Clifton Road (Site code 9CLR 73)

In 1973 a single adult skeleton was discovered in
the front garden of 9 Clifton Road on the west
edge of Oram’s Arbour, outside the line of the
western ditch of the Iron Age enclosure (Illus.
1.2).8 The burial was assumed to be Roman and
to form part of a scattered cemetery of burials of
Roman date along and beside the line of the
ditch. The remains consisted of a male adult
skull. Caries, aspect unspecified, were present in
the premolars and molars.

The Blue Boar, 24–25 St John’s Street (Site code
24–25 SJS 71)

In April 1971 observation during the construc-
tion of a soak-away in the garden of the house
known as Blue Boar, at the corner of Blue Boar
Hill and St John’s Street, in the eastern suburb of
the Roman city (Illus 1.2), revealed four inter-
cutting inhumations, one with the head to the
east and hobnails at the feet.9 This burial is of
4th-century type, and the other three are pre-
sumably of the same date. All four probably
formed part of the east cemetery of the Roman
town.

Winnall Railway Cutting (Site code WC 71)

In 1971 a narrow strip of untouched ground
lying between the east side of the cutting for the

7 The designation ‘OA’ in these burial numbers refers to
Oram’s Arbour, not to Oxford Archaeology, as used in designat-
ing skeletons from the 2000–5 Lankhills excavations discussed in
Part 2.

8 Rescue observation by the Winchester Research Unit,
February 1973. Ottaway et al. 2012, 306, West Suburb Gazetteer

Site 3, Grave 1.
9 Rescue observation by the Winchester Research Unit, April

1971, recorded in Site Notebook 318 in the Unit Archive. See
now Collis 1978, 60–1; and Ottaway et al. 2012, 319, East Suburb
Gazetteer Site 33.
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former Didcot, Newbury, and Southampton
Railway and an adjacent sunken lane was
stripped following the discovery of graves
exposed in the side of the cutting (Illus 1.2).10

The graves were suspected to be part of the 6th-
century cemetery known as Winnall I dis-
covered in this area by the digging of the railway
cutting in 1884.11 They proved instead to form a

group of five adult graves of the mid- to late 4th
century (Final phases 2 and 3). Since the site lies
650 m north-east of the walled city, the burials
were probably part of a small cemetery asso-
ciated with an extra-mural settlement, rather
than an extension northwards of the east
cemetery of the Roman town.

iii. romano-brit i sh infant burials from within the
walled roman town

The late Roman extra-mural burials at Ashley
Terrace and Oram’s Arbour, described above,
included ten infant burials. A further eight
infant burials were found in late first-century
and later contexts within the walls (Illus 1.2).

BS (Brook Street), Fph Roman 53 (Pph 8), 2nd–
late 3rd century. Neonate.

CG (Cathedral Green), Fph 7 (Pph 231), late 2nd
century. Fetus.

CY (Castle Yard), Fph 3 (Pph M36), mid-1st
century. Fetus/Neonate.

CY (Castle Yard), Fph 5 (Pph M38), c.AD 80.
Fetus/Neonate.

CY (Castle Yard), Fph 5 (Pph M38), c. AD 80.
Neonate plus, 1 month.

WP (Wolvesey Palace), Fph 10 [?6] (Pph 671),
AD 75–150. Fetus/Neonate.

WP (Wolvesey Palace), Fph 10 [?6] (Pph 672),
AD 75–150. 9–15 months.

WP (Wolvesey Palace), Fph 27 (Pph 199), c. 150–
170. Neonate to 6 months.

These eight infant burials date between mid-
first and the second half of the second or early
third century AD. No later infant burials were

found in the excavations of 1961–71 within the
area of the walled city. It may be significant in
this context that the Roman settlement was not
fully walled before about AD 200 and may not
therefore have been legally regarded as a walled
entity until then. It is apparently the case that
infants below a certain age were not included in
the prohibitions under Roman law against burial
or cremation within the walls of a town.12 The
negative evidence from Winchester for the
burial of infants within the limits of the fully
walled town after about AD 200 may suggest
that this exemption was not observed in the later
Roman period, when some infants at least were
buried in the extra-mural cemeteries.

In addition to these eight infant graves,
isolated infant bones were recovered in small
numbers from Roman deposits on these same
sites within the walled area. It can probably be
assumed that these isolated bones came from
other infant burials on these sites disturbed by
later Roman activity, and this may also explain
the occurrence of isolated infant bones in
medieval deposits on the same three sites.

10 Biddle 1975, 119–20; Ottaway et al. 2012, 320, East Suburb
Gazetteer Site 42; full publication in WS 3.i.

11 Meaney and Hawkes 1970, 1–6.

12 The fullest discussion appears now to be that by Soren and
Soren (eds.) 1999, 477–527, on the excavation and interpretation
of the Roman infant cemetery at Poggio Gramignano, Lugnano
in Teverina, in Umbria, Italy.
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iv. romano-brit i sh sub-adult and adult remains from
within the walled roman town

Isolated adult human bones from Roman
deposits within the walled area are more diffi-
cult to explain. Such bones were found at Assize
Courts North, Brook Street, Cathedral Car Park,
Tower Street, and Wolvesey Palace (Illus. 1.2).
The clearest case is provided by the almost
complete skeleton of a boy of seven to eight
found in the upper fill of the well in the
courtyard of Roman Building II.1 on the Ca-
thedral Car Park site in a deposit of the late
third to mid-fourth century (CACP 61, Trench
X, layer 17: Final phase 20 (Pph 148) ). Most
elements of the skeleton were present but the

bones of the left hand and the lower left leg and
foot were absent. While an accident cannot be
ruled out, the evidently clandestine disposal of
the body suggests that the presence of juvenile
(but not neonate or infant) and adult human
bones in deposits of Roman date within the
walled area have to be regarded as exceptional.
Occasional finds of adult human remains in
medieval deposits on sites within the walls not
associated with known medieval burials (such as
Castle Yard and Wolvesey Palace) might be of
residual Roman date but are otherwise in-
explicable.

v. lesser burial groups of post-roman and medieval date

South Gate (Site code SG71; Illus 1.2)

Two adult female burials were found in 1971
lying in the top of a silted ditch outside the wall
blocking the Roman south gate (Final phase
16).13 Burial 1 was extended on its back, head
to the west. Calibrated radiocarbon dates from
the skeleton were AD 650–82 (HAR 364) and
AD 690–830 (HAR 294), which recalibrated by
the Ralph-Michael-Han calculations used at the
time would suggest a date between 670 � 90
and 700–30 � 70.14 Burial 2 was crouched, lying
on its left side with the legs tightly drawn up,
the right hand between the thighs, the left arm
bent up with the hand below the head. The
position of the body suggests that this is not a
formal burial, but simply the position in which
the person died. This could also be true of
Burial 1, but it is not so clear. Neither body
was in a grave, but both were at some point

covered by falls from the decay of the adjacent
blocking wall. Four human bones from the
preceding Final phase 15 (5th to 7th century?)
are probably unconnected with these two
bodies.

Lower Brook Street: at the churches of St Mary in
Tanner Street and St Pancras (Site code BS 65–
71; Illus 1.2)

Excavation beneath the site of the church of St
Mary in Tanner Street in 1971 revealed a small
cemetery of five extended inhumations with
their heads to the west (Final phase 1).15 One
grave was empty (Grave 22), but the others
contained adult burials. Two were unaccom-
panied, but the body in Grave 25 had a copper-
alloy buckle and iron knife, while in Grave 23
an elaborate necklace of gold and garnet pen-
dants, gold and silver bullae, and glass beads,
together with a collar of 27 overlapping silver

13 Biddle 1975, 117–18; full publication in WS 3.i.
14 Biddle 1975, 118, cf. p. 103, n. 4; Biddle and Kjølbye-Biddle

2007, 193; full publication in WS 4.i.
15 Biddle 1975,. 303–5, Figs. 12 and 13, Pls. LI, LIIa, LIIIa; full

publication in WS 5.
16 These finds are fully published and their implications

discussed by Sonia Hawkes in WS 7.ii, 1429, 1957–2004 (Grave
23), and 1097 and 2687 (Grave 25).
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rings was found around the neck and on the
chest.16 These objects suggest a date in the
second half of the 7th century. The necklace
in Grave 23 and the simple grave goods in Grave
25 are typical of a cemetery of the so-called ‘late
phase’ of ‘pagan’ Saxon burial, when those
buried were probably already Christian or
were strongly influenced by Christian practice.
Radiocarbon dates of cal AD 675–885 (HAR
1564) and cal AD 685–895 (HAR 1738) at 1
sigma from the bones of Grave 25 and 23
respectively are in agreement with the date of
late seventh to early eighth century suggested by
the phasing and by grave goods.17

The excavation of the overlying church of St
Mary produced only one burial, the grave of an
adult woman lying at the east end of the north
aisle (Grave 2, Final phase 70, 15th to ?16th
century).18 The burial lay either in front of or
partly below an altar at the east end of the aisle,
or should be regarded as lying immediately
north of the principal altar at the east end of
the church. In either case, the burial was
presumably of a parishioner of relatively high
status, perhaps a benefactor of the final exten-
sion and reconstruction of the church in the
mid- to late 15th century, when the north and
south aisles were added (Final phase 30).

The church of St Pancras lay 50 m west of St
Mary’s. Excavation of St Pancras in 1968–71
revealed a series of burials within the church
and two external burials which either pre-date
the church or are contemporary with its con-
struction (Final phase 8A, ?8th to 9th century;
the church as constructed in Final phase 9, ?9th
to 10th century).19 Grave 20 lay within the
north-west angle of the nave and was sealed
by the first floor, but may have cut through the
construction level of the north wall. A radio-

carbon date of cal AD 675–885 (HAR 758) at 1
sigma was obtained from the bones.20 Grave 21
lay well south of the first church, in an area later
partly covered by the south porticus of Period II
(Final phase 11, 10th to ?11th century). Radio-
carbon dates of cal AD 555–665 (HAR 753) and
cal A.D. 890–1010 (HAR 1488) at 1 sigma were
obtained from the bones.21 An Anglo-Saxon
gravestone showing the Hand of God holding
the Cross, built into the 14th-century founda-
tions of the reconstructed west front,22 and a
titulus stone inscribed HIC in Anglo-Saxon
capitals, probably from a burial formula of the
Hic pausat . . . or Hic requiescat . . . type, found in
a context of the early to ?mid-11th century in
the adjacent House XII,23 may come from these
or other graves of this cemetery. If so, they
support the view derived from the stratification
that the burials are closely related to the first
phase of the church, rather than to a distinct
earlier cemetery, as at St. Mary’s. A date in the
9th or 10th century, rather than any earlier,
seems likely.

No further burials were made on this site
until the 13th or early 14th century (Final
phase 14). From this time onwards thirteen
burials were placed inside the church, all in
significant positions, in the north aisle, between
the piers of the north nave arcade, down the
central axis of the nave, and before the altar in
the south chapel.24 Their disposition may sug-
gest that some of the successive enlargements of
the church were associated with legacies or gifts
from people intending to be buried there.25 The
last recorded burial was that of John Baker in
1503, who willed that his body should be
buried in the chapel of St Catherine which
may have been at the end of the south aisle
where three bodies lay before the probable site

17 Jordan et al. 1994, 228, 231.
18 WS 2, 763, Fig. 89.
19 Biddle 1975, 319, Fig. 16; full publication in WS 5.
20 Jordan et al. 1994, 217
21 ibid. 216, 224.

22 WS 4.i, Illus. 114, No. 97: BS WS 270.
23 WS 4.i, Illus. 114, No. 108, BS WS 271.
24 Biddle 1975, 319, Fig. 16; full publication in WS 5.
25 WS 2, 741–4, Fig. 85.
26 ibid. 743.
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of the altar.26 Details of these burials, all within
the church and all probably of members of
families relatively high in the social scale of the
later medieval city, will be given in WS 5. To
the extent that the physical condition of the
bones permitted, the earliest phase skeletons
from St Mary’s and St Pancras are included in
the analyses reported here in Part 3.27

Staple Gardens

Excavations inside the walls at Staple Gardens in

1985, 1989, and 1994 uncovered as many as 284
burials (Illus. 1.2). The cemetery was initially
regarded by the excavators as dating from the
seventh century onwards because sealed by a
postulated westward extension of St George’s
Street, an element in the planned system of
streets laid out in the later ninth century.
Subsequent analysis has shown that the burials
were not sealed by a part of the street system
and that the first burials are to be dated to the
late ninth century.28

vi. staple gardens and other winchester anglo-saxon
and medieval skeletal ser ies : a comparative note

by Sue Browne

Comparison of the adult : immature ratio of the
Anglo-Saxon samples from Staple Gardens and
some other sites in or near Winchester (Table
A.1) reveals that the proportion of immature
individuals (approximately a third) in the sample
from Staple Gardens is similar to the ratio in the
Anglo-Saxon samples from Cathedral Green and
Worthy Park, higher than that for Winnall II
(20%), and lower than that for the Old Dairy
Cottage (48%) and the Roman cemeteries
(40%).29 However, it can be seen from Table
A.1 that different workers define the boundary
between adult and immature differently, a
factor which may well be influencing the results
for Winnall II. Any similarity between the

sample from Staple Gardens and the six medi-
eval samples in Table A.1 is lacking. Immature
individuals comprise just over 60% of two of the
six medieval samples and 90% of a third, and the
other three samples consist of between 86% and
96% adults.

Detailed comparison of the age distribution
in the samples from other sites is mostly
impossible because of the different ageing
methods used by different workers, but those
that can be compared (the Roman cemeteries,
Staple Gardens, Cathedral Green (Anglo-Saxon
graves and charnel combined) and Cathedral
Close (medieval) ) are analysed in Table A.2.
Each of the three larger immature samples

27 See above, pp. 210–11.
28 MB writes: The dating of the Staple Gardens cemetery to

the Middle Saxon period was initially accepted by both Kjølbye-
Biddle (1992, 224) and Geake (1997, 156: gazetteer entry with
earlier references; the additional 180 graves mentioned are a
misunderstanding). For growing doubts concerning the inter-
pretation of the site, see WMS Newsletter 19 (Aug. 1994), 4–6.
Detailed examination of the excavation records by Birthe
Kjølbye-Biddle in 1999 demonstrated that the correct number
of burials was probably 284 and that they were in fact later (not
earlier) than the supposed extension of the street: letter, BKB to
Kenneth Qualmann, 23/8/1999.

29 MB writes: The Roman cemeteries discussed here include
parts of the northern, eastern, and western cemeteries, but do not

include Lankhills. Since this earlier study was done, the other
Roman cemeteries have been published in Ottaway et al. 2012.
The Anglo-Saxon and medieval samples discussed here are: St
Mary’s Abbey, located in easternWinchester between The Broad-
way and Colebrook Street, partially underneath the modern
Guildhall and Visitor Centre; Winnall II, to the north-east of
the city;Worthy Park, to the north of the city at Kingsworthy; Old
Dairy Cottage, at Harestock outside the city to the north;
Cathedral Close, two areas slightly south-west of the cathedral
excavated between 1990 and 1992, and south of the cathedral in
1993; St Maurice’s church, excavated in 1958 on the High Street;
King Alfred Place on the site of Hyde Abbey; and Crowder
Terrace in the western suburbs, off the Romsey Road. References
to these sites will be found in Table A.1; cf. Illus. 1.2.



C:/WORK/Winchester9-i/19_AppA.3d – 6/10/16 – 8:33 – disk/sh/amj

APPEND IX A424

shows a different distribution of mortality;
individuals between the age of 6 and 20 years
are most numerous (55%) in the sample from
Staple Gardens and a similar distribution is seen
in the small sample from Cathedral Close. The
very young (0—6 months) form 49% of the
Roman cemeteries sample, and in the sample
from Cathedral Green (Anglo-Saxon graves and

charnel combined) 60% of the individuals are
aged between 6 months and 6 years.

The adult samples from the Roman ceme-
teries, Staple Gardens, and Cathedral Green
(Anglo-Saxon graves) seem to show an increase
in life expectancy through time, but there is a
disparity in the proportion of individuals who
were not aged more precisely than ‘adult’, which

TABLE A.1
Adult : Immature ratios in samples from selected Roman, Anglo-Saxon, and medieval sites in or near Winchester

Adult Immature Reference

% Age % Age

(a) Roman
Selected Roman cemeteries (N ¼ 359) 60 17–25þ 40 0–20 Browne 2012, Table 19

(b) Anglo-Saxon
Staple Gardens (N ¼ 264) 69 17–25þ 31 0–20 this report
St Mary’s Abbey (N ¼ 5) 0 17–25þ 100 0–20 Browne 1986 (unpublished)
Cathedral Green* (N ¼ 1001) 73 20þ 27 0–19 WS 9.i, Table 4.2
Winnall II (N ¼ 45) 80 15þ 20 0–15 Meaney and Hawkes 1970
Worthy Park (N ¼ 98) 72 18þ 27 0–18 Hawkes and Grainger 2003
Old Dairy Cottage (N ¼ 25) 52 18–25þ 48 0–20 Cherryson et al. forthcoming

(c) Medieval
St Mary’s Abbey (N ¼ 26) 96 17–25þ 4 0–20 Browne 1986 (unpublished)
Cathedral Close (N ¼ 86) 86 17–25þ 14 0–20 Browne 1994 (unpublished)
Cathedral Green** (N ¼ 258) 91 20þ 9 0–19 WS 9.i, Table 4.2
St Paul’s þ St Maurice’s Churches (N ¼ 21) 38 young adultþ 62 0–20 Adams and Sheppard 1978, Wells in

Collis (ed.) n.d.
Crowder Terrace, Mews Lane (N ¼ 81) 10 18–22þ/18þ 90 0–17 Henderson 1981
King Alfred Place 39 18–24þ 61 0–18 Anderson 1998 (unpublished)

* Anglo-Saxon graves þ Anglo-Saxon charnel **Medieval earth graves þ medieval cist graves

TABLE A.2
Percentage age distribution in samples from Winchester

(a) Immature 0–6 months 7 months–6
years

6–20 years/
7–19 years

Selected Roman cemeteries (N ¼ 144)* 49 20 31
Staple Gardens (N ¼ 82) 8 37 55
Cathedral Green** (N ¼ 183) 13 60 27
Cathedral Close, medieval (N ¼ 8) (1) (3) (4)

(b) Adult 17–25 years/
20–24 years

25–35 years/
25–34 years

35–45 years/
35–44 years

45 yearsþ/
45–59 years/
60 yearsþ

Adult

Selected Roman cemeteries (N ¼ 215)* 20 16 8 12 43
Staple Gardens (N ¼ 182) 15 15 10 11 48
Cathedral Green*** (N ¼ 117) 21 36 25 18 –
Cathedral Close, medieval (N ¼48) 12 4 10 17 56

Where N ¼ <20, the number of individuals is shown in brackets
* Sites excavated since 1989 not included in this sample: Browne 2012, Table 19 ** ¼ Anglo-Saxon graves þ Anglo-Saxon charnel
***¼ Anglo-Saxon graves



C:/WORK/Winchester9-i/19_AppA.3d – 6/10/16 – 8:33 – disk/sh/amj

STAPLE GARDENS AND OTHER WINCHESTER SKELETAL S ER I E S 425

may be biasing the results. Considering just the
adults aged between 17 and 45 years (Table A.3),
more adults (46%) died young (aged under 25
years) in the Roman cemeteries sample than in
the Anglo-Saxon samples. The Cathedral Close
medieval sample is too small to be meaningful.

In the adult sample from Staple Gardens,
males (42%) just outnumbered females (40%).
Analysis of the sex distribution in the samples
from other sites indicated that males predomi-
nated in the Roman cemeteries sample, in both
the Anglo-Saxon and medieval samples from
Cathedral Green, and in the medieval sample
from Cathedral Close, while females were more
numerous in the medieval sample from St
Mary’s Abbey, and in the pooled Anglo-Saxon
and medieval samples. In the sample from Staple
Gardens, the death rate was higher in females
than in males in all but the oldest age group. It
was higher in females than in males in the
younger age groups but higher in males in the
older groups in the medieval sample from

Cathedral Close, and lower in females (or
equal to that of males) in all age groups in the
other two samples. However, 57% of the Staple
Gardens sample were females while between
59% and 61% of the other samples were males.

To investigate further, the male and female
samples were analysed separately (Table A.4). In
the samples from both Staple Gardens and the
Roman cemeteries the female death rate is high-
est in the group aged 17–25 years, and decreases
with advancing age. In both male and female
samples from Cathedral Green the death rate is
highest in the group aged 25–35 years, followed
by the group aged 35–45 years. By contrast, in the
Roman cemeteries sample the male death rate is
highest in the youngest age group and decreases
with increasing age. Females from Staple Gardens
had a shorter life expectancy than males from
that site and also a shorter life expectancy than
both males and females from the Anglo-Saxon
graves at Cathedral Green.

The stature (mean and range) of males and

TABLE A.3
Percentage age distribution, adults 17–45 years, Winchester samples

17–25 yrs/
20–24 yrs

25–35 yrs/
25–34 yrs

35–45 yrs/
35–44 yrs

Selected Roman cemeteries (N ¼ 96) 46 35 19
Staple Gardens (N ¼ 73) 37 38 25
Cathedral Green* (N ¼ 96) 26 44 30
Cathedral Close medieval (N ¼ 13) (6) (2) (5)

Where N ¼ <20, the number of individuals is shown in brackets * ¼ Anglo-Saxon graves

TABLE A.4
Percentage sex distribution by age, Winchester samples

17–25 years/
20–24 years

25–35 years/
25–34 years

35–45 years/
35–44 years

45 yearsþ/
45–59 years

(a) Males
Selected Roman cemeteries (N ¼ 60) 38 33 23 5
Staple Gardens (N ¼ 39) 20 31 18 31
Cathedral Green* (N ¼ 65) 21 37 21 20

(b) Females
Selected Roman cemeteries (N ¼ 39) 46 36 10 8
Staple Gardens (N ¼ 51) 35 29 20 16
Cathedral Green* (N ¼ 45) 20 38 31 11

*¼ Anglo-Saxon graves
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females from sites in and near Winchester is
summarized in Table A.5. The individuals from
Staple Gardens are generally slightly shorter
than Anglo-Saxon and medieval males and
females from other sites, the mean height for
males at Staple Gardens (1.69 m) being just
greater than the Roman cemeteries mean (1.68
m), and the mean height for females at Staple
Gardens (1.58 m) being the same as the Roman
cemeteries mean.

Comparative data for the cranial index in
males and females from other sites are scarce
(Table A.6). Although there is a moderately wide

range of individual variation in skull shape as
reflected in the cranial index, the mean for
males and females from Staple Gardens is
dolichocranial (long-headed), while the mean
for the Roman and medieval samples is meso-
cranial, or, in the case of the females from St
Mary’s Abbey, brachycranial (round-headed).

The recording of the frequency of non-
metric characters in samples from these sites is
patchy, metopism30 being the trait which is most
commonly reported. There seems to be con-
siderable variation in the frequency of this
character, it being higher in the sample from

30 ’Metopism’ as used here means a full metopic suture
running from nasion to bregma on the external plate of the
skull; cf. Brothwell 1981, 93. This was the most generally

understood definition of the term at the time this report was
written.

TABLE A.5
Stature in metres, sites in or near Winchester

N Mean Range

Males

(a) Roman
Selected Roman cemeteries 79 1.68 1.53–1.79

(b) Anglo-Saxon
Staple Gardens 55 1.69 1.60–1.85
Cathedral Green, Anglo-Saxon graves 87 1.75 1.58–1.88
Worthy Park 23 1.74 1.58–1.89
Old Dairy Cottage 9 1.74 1.67–1.83

(c) Medieval
St Mary’s Abbey 9 1.73 1.63–1.82
Cathedral Close 19 1.73 1.59–1.84
Cathedral Green, medieval cist graves 50 1.73 1.60–1.84
Cathedral Green, medieval earth graves 67 1.72 1.62–1.86
St Paul’sþSt Maurice’s churches þ Crowder Terrace 5 1.71 1.67–1.75
King Alfred Place 5 1.71 1.67–1.78

Females

(a) Roman
Selected Roman cemeteries 57 1.58 1.46–1.74

(b) Anglo-Saxon
Staple Gardens 58 1.58 1.47–1.68
Cathedral Green, Anglo-Saxon graves 61 1.61 1.46–1.83
Worthy Park 27 1.61 1.52–1.71
Old Dairy Cottage 5 1.62 1.53–1.67

(c) Medieval
St Mary’s Abbey 11 1.59 1.55–1.64
Cathedral Close 14 1.59 1.50–1.69
Cathedral Green, medieval cist graves 58 1.61 1.50–1.74
Cathedral Green, medieval earth graves 90 1.62 1.43–1.79
St Paul’s þ St Maurice’s churches þ Crowder Terrace 3 1.59 1.50–1.71
King Alfred Place 7 1.61 1.49–1.70
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Staple Gardens than in all the other samples
apart from St Mary’s Abbey (Table A.7). The
frequency is very much higher in females than
in males in the sample from Staple Gardens.
Although the samples are small, analysis of the
distribution between males and females from
the other sites studied by the writer seems to
indicate a similar sex-linked difference in the
frequency of this trait. In the medieval burials
from St Mary’s Abbey and Cathedral Close
combined, one male out of 23 scored (4.3%),
and four females out of 17 scored (23.5%), are
metopic. Unfortunately data by sex for the

Roman cemeteries as a whole are not available,
but in the burials from the Eastern Roman
cemetery, one male out of 18 scored (5.6%)
and two females out of 14 scored (14.3%) show
metopism. As yet, there is some uncertainty
about the extent to which metopism is geneti-
cally determined, but the frequency of 21% in 52
females at Staple Gardens, seen against the
background of similar data from other sites in
Winchester, appears to be an indication of either
some environmental factor which influenced
females in preference to males, or the presence
of closely related females at these sites. It is

TABLE A.6
Cranial indices, samples from Winchester

Males Females

Selected Roman cemeteries mean 75.7 (N ¼ 35) 76.7 (N ¼ 15)
range 69.3–82.6 70.2–83.1

Staple Gardens mean 73.8 (N ¼ 15) 750.0 (N ¼ 23)
range 68.5–79.5 67.4–82.2

St Mary’s Abbey mean 78.3 (N ¼ 6) 82.6 (N ¼ 9)
range 77.3–80.8 750.0–90.4

Cathedral Close mean 78.2 (N ¼ 9) 77.9 (N ¼ 5)
range 74.1–85.9 73.7–830.0

King Alfred’s Place mean 79.8 (N ¼ 5) 77.3 (N ¼ 5)

TABLE A.7
Frequency of metopism at sites in or near Winchester

Entire sample Males Females

% N % N % N

(a) Roman
Selected Roman cemeteries 10.1 139
Eastern cemetery only 1/18 2/14

(b) Anglo-Saxon
Staple Gardens 15.0 100 9.1 44 21.1 52
Cathedral Green* 6.7 209 9.2 21
Worthy Park 8.9 56

(c) Medieval
St Mary’s Abbey 19.0 21 1/8 2/10
Cathedral Close 9.1 22 0/15 2/7
Cathedral Green** 9.2 173 9.2 98
King Alfred’s Place 6.2 16

Where N ¼ <20 at sites studied by the writer, the number of metopic individuals is shown, instead of a
percentage frequency.
* Anglo-Saxon graves þ Anglo-Saxon charnel ** medieval earth graves þ medieval cist graves
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hoped that the accumulation of more data on
the frequency and distribution of metopism will
lead to a better understanding of the precise
significance of its occurrence in the future.

The oral pathology observed in the adult and
adolescent sample from Staple Gardens is within
the range of variation recorded for other sites in
or near Winchester (Table A.8). However, analy-
sis of the distribution of oral pathology in males

and females reveals many inter-site differences.
Probably these differences are partly due to the
small samples from some sites, but the much
higher frequency of ante mortem tooth loss in
males (15%) than in females (7%) from Staple
Gardens perhaps indicates a difference in the
diet or oral hygiene of the males and females
who were buried at this site.

TABLE A.8
Oral pathology in samples from Winchester

(a) Distribution in the entire sample Caries Abscess Ante mortem loss

% N % N % N

Selected Roman cemeteries 6.5 2448 2.3 3469 15.4 3469
Staple Gardens 4.8 2184 20.0 3034 10.2 3034
Worthy Park 3.2 1217 1.8 1227 6.8 1227
St Mary’s Abbey, medieval 30.0 268 0.4 525 13.1 525
Cathedral Close 13.4 291 6.2 323 17.6 323
King Alfred Place 2.1 — 3.1 — 5.4 —

(b) Distribution by sex (percentage with
sample size in italic)

Caries Abscess Ante mortem loss

male female male female male female

Eastern Roman cemetery 5.7 12.5 10.0 1.3 80.0 14.8
369 176 410 223 410 223

Staple Gardens 50.0 4.9 2.5 1.8 14.9 6.9
934 1088 1343 1481 1343 1481

Cathedral Green* 3.5 4.8 20.0 1.8 50.0 8.1
1988 972 3203 1582 3268 1614

Worthy Park 4.2 2.9
525 550

St Mary’s Abbey, medieval 4.3 2.6 1.2 0 8.7 17.8
115 116 173 264 173 264

Cathedral Close 15.6 10.0 11.1 3.1 36.7 7.6
109 160 117 196 117 196

Cathedral Green** 60.0 5.2 2.1 2.3 9.8 90.0
1956 1437 2751 2033 2831 1981

King Alfred Place 4.5 6.1
112 147

* Anglo-Saxon graves þ Anglo-Saxon charnel
**medieval earth graves þ medieval cist graves
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STATISTICAL METHODS OF DETERMINING

SEX DEVELOPED FOR THE STUDY OF THE

HAMPSHIRE ROMANO-BRITISH AND EARLY

ANGLO-SAXON SKELETAL SAMPLES

by CAROL INE M . STUCKERT

i. introduction

B
etween 1977 and 1979 this author used the technique of discriminant function analysis to
augment information obtained by morphological designation of sex in a large sample of
skeletal material from the Romano-British and Early Anglo-Saxon periods in Hampshire.

The study divided this material into three chronologically and culturally defined groups which were
referred to as ‘Pooled Roman’ (Lankhills 1967–72 and Victoria Road West), ‘Saxon 1’ (Droxford,
Alton, and Worthy Park, Kingsworthy), and ‘Saxon 2’ (Snell’s Corner, Portsdown, Winnall II, and St
Mary’s and St Pancras, Winchester). The results of that study are described in this Appendix.

The statistical technique of discriminant analysis has been applied to problems of assigning sex to
skeletal material by many different authors.1 Sometimes the need is forensic, when one wishes to
determine the sex of a single bone or limited number of bones from a single individual as an aid to
identification. At other times the need is archaeologically derived, and precise designations of sex are
a necessary preliminary to any further demographic or comparative population studies. For forensic
purposes, standards derived from known sex populations of similar assumed genetic background can
be applied.2 For archaeological samples, however, regression equations must be derived from
individuals sexed morphologically, and then discriminant functions are extended to individuals of
unknown sex.

The variables selected for discriminant function analysis of sex usually reflect the investigator’s
desire to answer one of two questions: either, ‘To what extent is this particular bone diagnostic as
a predictor of sex in this population?’ or, ‘Given limited skeletal material for this individual, what
sex is it?’

In attempting to answer the first question, investigators usually choose measurements which
include all dimensions of the bone, and which reflect the belief that metrically expressed sex
differences are a result both of gross size differences and also of qualitative differences in robusticity.
These studies attempt to set standards for use in different populations, so that historically the

1 cf. Pons 1955; Hanihara 1958; Giles 1970; Spradley and Jantz 2011.
2 Stojanowski and Duncan 2009.
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question of discrimination of sex on metric criteria has been closely bound up with questions of
distinguishing populations on metric criteria.3

Some studies have examined the question of determining sex by population group using
combinations of bones.4 This approach has been followed here, in the hope of maximizing accuracy.
However, recognizing the fragmentary nature of much of this sample, discriminant functions utilizing
isolated bones were also developed. The variables originally included in the research design are listed
in Table B.1, along with their numerical codes, which are used in Table B.2 for ease of reference.
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3 Birkby 1966. 4 Thieme and Schull 1957; Giles 1970.

TABLE B.1
Sexing with discriminant functions: code numbers assigned to variables

Code Variable Description Code Variable Description

1 CRANLG cranial length 17 LFMXLG L femur, maximum length
2 CRANBR cranial breadth 18 LFPSLG L femur, physiological length
3 CRANHT cranial height 19 LFAPSD L femur, proximal sagittal shaft diameter
4 MINFRBR minimum frontal breadth 20 LFPLSD L femur, proximal transverse shaft diameter
5 BASTBR biasterionic breadth 21 LFMXHD L femur, maximum head diameter
6 NSBRCH nasion-bregma chord
7 BRLMCH bregma-lambda chord 22 RTMXLG R tibia, maximum length,
8 LMOPCH lambda-opisthion chord 23 RTPSLG R tibia, physiological length,
9 FRARC frontal arc 24 RTTCD R tibia, transverse cnemic diameter

10 PARARC parietal arc 25 RTSCD R tibia, sagittal cnemic diameter
11 OCCARC occipital arc

26 LTMXLG L tibia, maximum length
12 RFMXLG R femur, maximum length 27 LTPSLG L tibia, physiological length
13 RFPSLG R femur, physiological length 28 LTTCD L tibia, transverse cnemic diameter
14 RFAPSD R femur, proximal sagittal shaft diameter 29 LTSCD L tibia, sagittal cnemic diameter
15 RFPLSD R femur, proximal transverse shaft diameter
16 RFMXHD R femur, maximum head diameter

TABLE B.2
Test designations for discriminant functions

Test Variables Test Variables

BOD1 1 2 3 12 16 22 FEM7 12 16
BOD2 17 21 26 FEM8 17 21
LEG1 12 15 16 22 25 FEM9 16
LEG2 17 20 21 26 29 FEM10 21
LEG3 12 15 22 25 FEM11 14 15
LEG4 17 20 26 29 FEM12 19 20
LEG5 12 16 22 TIB1 22 24 25
LEG6 17 21 26 TIB2 26 28 29
FEM1 12 15 16 TIB3 22 25
FEM2 17 20 21 TIB4 26 29
FEM3 12 14 15 TIB5 23 24 25
FEM4 17 19 20 TIB6 27 28 29
FEM5 13 15 16 CRAN1 1 2 3
FEM6 18 20 21 CRAN2 1 2

Note: the coefficients associated with the variables in each test will be
found in Tables B.3–B.5
The formula for calculating sex is y ¼ c þ b1x1 þ b2x2 þ b3x3 . . . þ bjxj
where C is a constant, b is the coefficient of the anatomical measurement,
and x represents the anatomical measurement variable. The sectioning point
is O. Negative values of y indicate a female, positive values indicate a male.
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The cranial variables were restricted to those measurements taken on the cranial vault, as the
majority of skulls were so fragmentary that more extensive use of cranial facial measurements
would not have yielded any worthwhile results. In the final tests only three measurements of the
cranial vault were used. These were intended to provide measurements across the major directional
axes of the skull. In addition, some of the measurements of the calotte listed in Table B.1 would
have provided essentially redundant information in the discrimination while raising the degrees of
freedom in already small samples. Thus, they were not actually used.

Postcranial variables were confined to the femur and tibia only. These bones, being relatively
large, were far more likely to have survived than were arm bones, pelves, vertebrae, or scapulae. The
survival factor was an extremely important one for this collection. In addition, being weight-bearing
structures, they may reflect to a higher degree differences in sex arising from size and robusticity.

Twenty-eight tests were run, using different combinations of these variables. These tests are
listed in Table B.2. These tests combined, in sequence, variables of the cranium, femur, and tibia by
side; the femur and tibia together by side; and each individual bone, by side where relevant. Because
sample sizes were generally small, in no case were more than six variables used in any one test. The
full testing sequence was run three times, once for each group, as pooling of different cultural and
chronological groups with unknown biological relationships was not considered desirable.

Most, but not all, of the variables incorporated in this study have been used by other
investigators.5 However, they have generally included a larger number of variables in each
discriminant function than was deemed warranted by the present sample.

5 Hanihara 1958, 1959; Giles and Elliot 1963; Giles 1970.
6 Giles and Elliot 1963; Howells 1969; Giles 1970. 7 Hanihara 1958.

ii. methods

The literature on the development and use of
mathematical multivariate regression techniques
is well documented.6 The formula used here for
the calculation of sex is y ¼ c þ b1x1 þ b2x2 þ
b3x3 . . . þ bjxj where y is the individual’s sex, c is
a constant, b is the coefficient of an anatomical
measurement, and x represents the actual meas-
urement itself. In order to permit use of the
equation to estimate sex for individuals of
unknown gender, the equation must first be
solved for values of b, c, and y in a sample of
known sex. In this study, the individuals who
could be sexed morphologically represent that
sample. The constant, c, in this equation is
always a negative number that serves to reduce
the sectioning point between male and female to
zero. Without this constant, it would be neces-
sary to calculate the numerical value for the

midpoint between group means for males and
females in every equation. That midpoint would
then become the traditional sectioning point,7

and the calculated numerical values for y for all
individuals of unknown sex are then compared
with it. Use here of a constant that defines the
male/female boundary as zero simplifies ap-
plication of the discriminant functions. If the
calculated value for y on an unknown individual
is a positive number, the individual is male. If
the calculated value of y is a negative number,
the individual is female. The further removed
from zero the value of y becomes, in either
direction, the greater the likelihood that sex has
been accurately designated.

The late Dr John S. deCani, former Chairman
of the Statistics Department, Wharton School,
University of Pennsylvania, designed a computer
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program in APL that would take designated
bone measurement variables (x) and, for each
sample, calculate the coefficients (b), and con-
stant (c), the F score for significance, along with
associated degrees of freedom, and the Z score
for error. These data are presented in Tables B.3
to B.5. The tables can then be used to sex
unknowns. For example, using tables B.1, B.2,
and B.3, the test FEM2 in the Roman sample
would actually be written out as follows:

y ¼ �66.239 þ (�0.053) maximum length left
femur þ (0.234) transverse shaft diameter left
femur þ (1.864) maximum head diameter left
femur.

The positive or negative value of y resulting
from substitution of the appropriate femoral
measurements in the equation, and solving it,
would then indicate that individual’s status as a
male or female.

iii. results

The discriminant tests, as they were actually run
on the computer, were contingent on the
presence of at least one individual of unknown
sex with the requisite measurements. If such an
individual was not present, the test was deemed
unnecessary, and the computer programme
would not execute it. Thus, all the tests listed
in Tables B.3 to B.5 were actually applied to
individuals of unknown sex. When a test could
not be applied, that fact is indicated by the
comment, ‘No observations on at least one
variable’. Unfortunately, the fragmentary
nature of much of the material precluded the
successful use of BOD1 and BOD2 in any
sample. Thus it is not possible to determine
how successfully individuals in these samples
could have been sexed using combined cranial
and postcranial measurements.

In the Roman sample, which was much larger
than the other two, all tests were significant at
least at the 0.001 level, and usually far beyond
that. In the two smaller samples all tests were
significant, but in certain instances, most fre-
quently involving tests incorporating shaft dia-
meters, the levels of significance were reduced
somewhat. In the Saxon 1 sample, both CRAN1
and CRAN2 were significant at the .01 level. In
the Saxon 2 sample, LEG4, LEG6 and TIB1–3

were significant at the .01 level, while LEG2 and
LEG3 were only significant at the .05 level.

The Z score, converted to a percentage and
subtracted from 1, yields the expected percent-
age of individuals whose sex is misclassified. In
this study, the expected per cent misclassifica-
tion ranges from a low of 1% using the LEG1
test in the Saxon 1 sample, to a high of 23%
using the CRAN2 test in the Roman sample. A
great majority of the tests have expected mis-
classification rates between 3% and 15%. This
compares favourably to other work in the field,8

and is as good as or better than the expected
error rates based on morphological sexing by
experienced observers.9

When the expected error rates in the indi-
vidual groups of tests are examined, it becomes
clear that the LEG tests as a group hold up quite
well. These tests, using combined femoral and
tibial measurements, could be performed on the
Saxon samples only. In the Saxon 1 sample all
LEG tests have expected misclassification per-
centages of less than 10%, most of which are in
the 3% to 6% range. With the exception of LEG3
and LEG4, which use combined maximum
lengths and shaft diameters and reach expected
misclassification rates of 20%, the same is true of
the Saxon 2 sample.

8 cf. Howells 1966; Hanihara 1958; Giles 1970; Black 1978; DiBennardo and Taylor 1979.
9 cf. Krogman 1962, 149.
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The FEM tests, using various combinations of
femoral measurements, do almost as well. The
expected misclassification percentages generally
range between 3% and 16%, with only one test,
FEM1 in the Saxon 2 sample, which exclusively
uses shaft diameters, ranging as high as 23%. The
TIB and CRAN tests are somewhat weaker, but
still within acceptable limits. With a few excep-
tions, the expected misclassification rate tends to
vary between 10% and 15%.

The rate of observed error in classifying
individuals of known sex was generally fairly
close to the expected error. Wide deviations
usually appear to have been related to small
sample sizes and are thus largely a statistical
artefact. There appear to be no really mean-
ingful differences between males and females in

classification accuracy, except possibly in the
Saxon 2 sample, where males seem to be accur-
ately sexed less frequently.

All tests on postcranial material were segre-
gated according to side of the body. While
bilateral differences were present, the expected
misclassification rate rarely varied from one side
to the other by more than two percentage
points. Nor was there any consistency of side.
Thus, there is no reason to think that sexing
based on one side of the body is to be preferred
over the other.

In sexing the unknowns, there was a total of
34 individuals in the full sample for whom some
or all of the needed measurements were avail-
able. Of these, it was possible to designate sex for
28 individuals, including five from Lankhills. In

TABLE B.3
Discriminant functions, Roman sample

TEST FEM2 FEM4 FEM8 FEM10 FEM11 FEM12

Coefficients of variables �0.0532 0.0377 �0.0608 1.5249 0.7173 0.6092
0.1244 0.4573 1.9814 0.405 0.6091
1.8635 0.5287

Constant �66.2392 �45.09 �65.14 �69.6906 �31.2509 �35.256

F 78.684*** 50.220*** 142.529*** 299.768*** 68.974*** 79.507***
df 3, 84 3, 111 2, 99 1, 112 2, 137 2, 130
Z 1.693 1.1832 1.7134 1.634 0.9988 1.1116

% expected misclassified 4.55 11.90 4.36 5.16 15.87 13.35
% misclassified, males 0 12.86 0 1.56 17.33 7.80
no. misclassified, males 0/53 9/70 0/61 1/64 13/75 6/77
% misclassified, females 5.71 13.33 4.88 6.oo 12.30 16.07
no. misclassified, females 2/35 6/45 2/41 3/50 8/65 9/56

TEST TIB1 TIB2 TIB3 TIB4 TIB5 TIB6 CRAN2

Coefficients 0.0187 0.0203 0.0282 0.0354 0.0207 0.0221 0.181
of variables 0.4548 0.5397 0.903 0.6464 0.4163 0.5358 0.1074

0.7888 0.5362 0.7247 0.4924

Constant �43.4919 �37.5155 �39.8948 �34.0174 �40.81 �36.2442 �49.0429

F 63.663*** 57.119*** 88.903*** 75.269*** 59.463*** 55.645*** 24.086***
df 3, 119 3, 126 2, 120 2, 127 3, 123 3, 129 2, 99
Z 1.2753 1.1684 1.2253 10.0908 1.2114 1.1362 0.7326

% expected misclassified 10.03 12.10 10.93 13.79 11.31 12.71 23.27
% misclassified, males 9.72 10.81 9.72 12.16 12.16 12.16 16.18
no. misclassified, males 7/72 8/74 7/72 9/74 9/74 9/74 11/68
% misclassified, females 7.84 7.14 7.84 12.5 9.43 6.78 14.71
no. misclassified, females 4/51 4/56 4/51 7/56 5/53 4/59 5/34

No observations on at least one variable: BOD1, BOD2, LEG1–LEG6, FEM1, FEM3, FEM5–FEM7, FEM9, CRAN1. *** = p < 0.01
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two cases in the Saxon 1 sample, different tests
produced conflicting estimates of sex. In those
cases the final determination of sex was based on

the results of the most significant test with the
least expected error.

iv. discuss ion

It is clear that all of these tests are sufficiently
robust so that their use presents no statistical
problems. With few exceptions, the tests also sex
as well as or better than a trained observer using
morphological criteria. This is not to suggest
that discriminant function sexing should replace
morphological sexing, however. Discriminant
function sexing, being based primarily on cri-
teria of size and robusticity, cannot take into
account possibly important anatomical details
noted by an observer. In the absence of most
morphologically significant detail, however,
such as the pelvis or large portions of the
skull, using discriminant functions may help to
augment a thin or marginal database.

In this study using both the femur and tibia
was found to be more effective than tests on
isolated bones. Of the three individual bones
utilized, tests on the femur were most diagnos-
tic, especially those employing femoral head
diameter. It has been well known for some

time that femoral head diameter is a good
indicator of sex.10 Tibial and femoral shaft
diameters, however, whether used singly or in
pairs, appear to be comparatively weak aids in
sex designation. In terms of long bone shaft
lengths, either the morphological or physiologi-
cal length seemed to discriminate equally well.

While these discriminant functions have been
derived from an archaeological sample, and are
thus subject to the issues inherent in formulat-
ing such standards from a population whose age
and sex cannot be absolutely documented, their
results are consistent with the sexing of these
samples done on morphological grounds, and
they have the added advantage of being stan-
dards derived specifically for early Romano-
British and Anglo-Saxon populations, rather
than a general ‘white’ sample. Thus they are
potentially more accurate, and may have wider
applicability to other skeletal samples from these
time periods in Britain.

10 Krogman 1962; Stewart 1979.
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APPENDIX C

GRAVE CONCORDANCE: ANGLO-SAXON

AND MEDIEVAL BURIALS FROM THE OLD

MINSTER AND CATHEDRAL CEMETERIES

by CAROL INE M . STUCKERT

NM, New Minster; OM, Old Minster; M, male; F, female; I, sex indeterminate; A, adult; C, subadult; n/a, number not
assigned; XXXIII* baulk between trenches XXXIII and XXXII; ** burial from excavations at Cathedral Car Park;

DCN, Data Code Number.
Page numbers are given only where information appears additional to that provided by the illustrations or tables noted

and the pages on or opposite which they occur.

Grave/
Skull number

Year Trench/Layer Cist DCN Sex Age Generation Reference

Anglo-Saxon Graves
ASG 26 1963 VIII 26 F A NM V Tab. 4.36
ASG 44 1963 VIII 44 M A NM VII–VIII Tab. 4.34; Illus. 4.85a–b; p. 364
ASG 81 1964 XA 81 F A NM IV Tab. 4.36
ASG 88 1964 XA/Burial 6 88 M c.23 NM I Tab. 4.36; Illus. 4.100c; p. 377
ASG 97¼83 1964 XA 97 ?F A OM 8 Tab. 4.36
ASG 122c 1965 XXII/165 368 M A OM 20 Tab. 4.34
ASG 124 1965 XXIV 124 M A OM 21 Tab. 4.36; p. 357
ASG 237 1967 XXVI 237 I c.9 OM 8 p. 340
ASG 253 1967 XXVI 253 I neonate OM 9 Tab. 4.36
ASG 255 1967 XXXIII/417 255 M A OM 14 Illus. 4.33f; p. 305
ASG 274 1967 XXVI 274 M A OM 10 Tab. 4.36
ASG 284 1967 XXIX 284 M c.20 OM 5 Tab. 4.36
ASG 295 1967 XXIX/398 295 F 45þ OM 10 Tab. 4.36; Illus. 4.76a;

Illus. 4.107a; pp. 356, 381
ASG 296 1967 XXIX/398 931 I c.6 OM 17 p. 319
ASG 320 1967 XXIX/401 320 I c.2 OM 12 Illus. 4.40f; p. 314
ASG 324 1967 XXIX/408 n/a F A OM 13 Tab. 4.36; Illus. 4.65; pp. 344,

381
ASG 366 1967 XXIX/480 n/a I infant OM 9 Tab. 4.36
ASG 382 1967 XXIX/512 381 ?F A OM 10? Tab. 4.36
ASG 383 1967 XXIX/481 383 I A OM 14 p. 313
ASG 387 1967 XXIX/521 387 M A OM 8 Tab. 4.36
ASG 390 1967 XXIX/523 390 I 14–16 OM 12 Illus. 4.33d; p. 305
ASG 408 1968 XXXV/318 408 I A OM 20 Tab. 4.36
ASG 409 1967 XXIX/541 409 I c.10 OM 13 Illus. 4.39b
ASG 417 1967 XXXVI/823 417 M A OM 17 Tab. 4.34; Illus. 4.87a
ASG 440 1967 XXXIII/863 440 M A OM 14 Tab. 4.36
ASG 441 1967/8 XXXVI/900 n/a M A OM 7 Tab. 4.34; Tab. 4.36
ASG 449 1968 XXIX/580 n/a M A OM 9 Tab. 4.34; Illus. 4.86b; p. 364
ASG 460 1968 XXIX/597 460 F A OM 10 Tab. 4.36; Illus.4.107b
ASG 473 1967/8 XXXIII 816 I A OM 16 p. 332
ASG 476 1968 XXIX/627 476 I c.3 OM 6 Tab. 4.36
ASG 483 1968 XXIX/641 483 M A OM 10 Tab. 4.36
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ASG 533 1968 XXXVI 533 M A OM 16 p. 319
ASG 547 1968 XXIX 547 I A OM 6 Tab. 4.36
ASG 558 1967 XXX 558 M A OM 16 Tab. 4.36
ASG 574 1968 XXXIII 574 I c.18 mo. OM 16 p. 338
ASG 579 1968 XXXVI n/a M A OM 17 Tab. 4.36
ASG 587 1968 XXXIII/Area F 587 M A OM 17 Tab. 4.36
ASG 600 1968 XXXIII/729 600 M A OM 17 Tab. 4.36; Illus. 4.102b; pp. 378,

381
ASG 620 1968 XXXVI 620 F A OM 10 Tab. 4.36; p. 377
ASG 641A 1968 XXXVI/Area C 641 F A OM 18 Tab. 4.35; Illus. 4.38e; p. 314
ASG 646 1968 XXXIII/757 646 M A OM 4 Tab. 4.34
ASG 652 1967/8 XXX/562 652 F A OM 14/15 Tab. 4.36; Illus. 4.95d
ASG 695 1968 XXXIII 673 M A OM 7 Tab. 4.36
ASG 747 1969 Reopening n/a I infant OM 8 p. 319
ASG 757 1969 Reopening 757 M A OM 19 Tab. 4.36
ASG 763 1969 Reopening 763 M A OM 18b Tab. 4.36
ASG 783 1969 XL/492 958 ?F A OM 21 Illus 4.41a; p. 315
ASG 821 1969 Reopening/869 953 ?M A OM 8 Illus. 4.40i
ASG 839 1969 XL/794 839 I c.14 OM 18b Illus. 4.40j
ASG 846 1969 XL/818 835 F A OM 18a Illus. 4.40a; p. 314
ASG 867 1969 XL/1060 867 M A OM 19 p. 360
ASG 874 1969 XL/852 874 M A OM 18b Illus. 4.41b; p. 315
ASG 883 1969 XL/994 883 I c.2 OM 21 Illus. 4.40h; p. 315
ASG 903 1969 XXXIX/617 903 I c.6 OM 7 p. 319
ASG 932 1969 XL/1085 952 I c.3 OM 13 Illus. 4.46; p. 319
ASG 940 1970 XLII/47 940 M middle aged — Illus. 4.44; p. 319
ASG 943 1970 XLII/162 943 M A — Tab. 4.36

n/a** 1961 IX/29, Pit 5 n/a I A — Illus. 4.40d
30** 1961 XI/43 n/a I C NM 10–11

cent.
Illus. 4.84a–b; p. 363

Anglo-Saxon Charnel
ASC Skull 6 1969 XXXIX/280 6 F A — Tab. 4.34
ASC Skull 16 1969 XXXIX/280 16 F A — Tab. 4.34
ASC Skull 20 1969 XXXIX/280 20 I A — Illus. 4.33c
ASC Skull 35 1969 XXXIX/280 n/a I A — Tab. 4.34
ASC Skull 103c 1969 XXXIX/280 732 I A — p. 314
ASC Skull 117 1969 XXXIX/280 117 M A — Tab. 4.34; Illus. 4.85c; p. 364
ASC Skull 120A 1969 XXXIX/280 120 M A — Tab. 4.34; Illus. 4.86a; p. 364
ASC Skull 140 1969 XXXIX/280 140 M A — Illus. 4.38d
ASC Skull 169 1969 XXXIX/280 n/a F A — Tab. 4.34
ASC Skull 230 1969 XXXIX/280 230 M A — Tab. 4.35
ASC Skull 261 1969 XXXIX/280 261 M A — Illus. 4.33b
ASC Skull 275 1969 XXXIX/280 n/a I A — Tab. 4.34
ASC Skull 317A 1969 XXXIX/280 317 M A — Illus. 4.33j
ASC Skull 412 1969 XXXIX/280 n/a ?F A — Illus. 4.40b; p. 315
ASC Skull 433 1969 XXXIX/280 n/a I A — Tab. 4.34; p. 367
ASC Skull 497 1969 XXXIX/280 n/a M A — Illus. 4.33e
ASC Skull 573 1969 XXXIX/280 573 M A — Tab. 4.35; Illus. 4.90
ASC Skull 630 1969 XXXIX/280 630 M A — Illus. 4.38g
ASC Skull 631 1969 XXXIX/280 631 M old — Tab. 4.34
ASC Skull 670 1969 XXXIX/280 n/a M middle aged — Tab. 4.34
ASC Skull 697 1969 XXXIX/280 697 M A — Tab. 4.35
ASC Skull 702A 1969 XXXIX/280 702 M A — Tab. 4.34; p. 371
ASC Skull 703 1969 XXXIX/280 703 M A — Tab. 4.34
ASC Skull 707 1969 XXXIX/280 n/a I A — Illus. 4.33a
ASC Skull 734 1969 XXXIX/280 n/a I A — Illus. 4.82a
ASC Skull 775 1969 XXXIX/280 n/a M A — Tab. 4.34; Illus. 4.88a–b
ASC Skull 795A 1969 XXXIX/280 n/a M A — Tab. 4.34
ASC Skull 806 1969 XXXIX/280 n/a I A — Tab. 4.34
ASC Skull 808 1969 XXXIX/280 n/a I A — Tab. 4.34
ASC Skull 824/833 1969 XXXIX/280 n/a M A — Tab. 4.34
ASC Skull 893 1969 XXXIX/280 893 M A — Illus. 4.38b
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ASC Skull 895 1969 XXXIX/280 895 M A — Tab. 4.35
ASC Skull 938 1969 XXXIX/280 n/a I A — Illus. 4.31; Illus. 4.35
ASC Skull 939B 1969 XXXIX/280 n/a M A — Illus. 4.34
ASC Skull 950 1969 XXXIX/280 950 M A — Tab. 4.35; Illus. 4.91; Illus. 4.92
ASC Skull 1000 1969 XXXIX/280 801 M A — Tab. 4.35
ASC Skull 1033 1969 XXXIX/280 831 M A — Tab. 4.35
ASC Skull 1127 1969 XXXIX/280 842 M A — Illus. 4.38c
ASC Skull 1132 1969 XXXIX/280 845 F A — Tab. 4.34
ASC canine 1969 XXXIX/280 n/a I A — Illus. 4.40e
ASC molars 1969 XXXIX/280 n/a I A — Illus. 4.40c
ASC skull 1969 XXXIX/280 n/a I C — Tab. 4.34
ASC hip frags. 1969 XXXVIII/105 n/a I A — Illus. 4.72a
ASC radius 1969 XXXIX/280 n/a I A — Tab. 4.36; Illus. 4.101c
ASC tibiae 1969 XXXIX/280 n/a I A — Tab. 4.36
ASC vertebrae 1969 XXXVIII/105 n/a I A — Illus. 4.79a
ASC vertebrae 1969 XXXIX/280 n/a I A — Illus. 4.80

Anglo-Saxon isolated bones
skull 1966 XXVII/19 117

(med)
M A — Tab. 4.34; Illus. 4.87b

skull 1968 XXIX/617 903 I C — Illus. 4.45
ulna 1970 XL/900 n/a I A — Tab. 4.36; Illus. 4.100b
ulna — unstratified n/a I A — Tab. 4.36
skull — XXVII/264 n/a I A — Tab. 4.34
right fibula 1970 XL/147 n/a F A — Tab. 4.36

Medieval Cist Graves
MG 118 1965 XXIV/48 Cist VI n/a I A 5–6 Illus. 4.58b
MG 155 1966 XXXII ‘Gr 161’ n/a M 35–45 4 Tab. 4.36; pp. 308, 378
MG 159 1969 XXXIX Cist IV n/a M elderly 6 Tab. 4.36; Illus. 4.102a
MG 163¼378 1969 XXXIX/33 Cist VIII 1000 F c.42 3 p. 332
MG 164 1969 XXXIX Cist IX n/a M A 3 Tab. 4.36
MG 165 1969 XXXIX Cist XI 1017 M A 2 Tab. 4.36; p. 368
MG 169 1969 XL/132 Cist II n/a M A 4 Tab. 4.35; p. 370
MG 171 1969 XL Cist IV n/a M A 2 Tab. 4.36; Illus. 4.97a
MG 173 1969 XL Cist VI n/a M A 2 Illus. 4.43a
MG 180 1966–68 XXIX Cist II 116 F c.31 4 p. 316
MG 184 1966–68 XXIX Cist VI 13 ?F c.39 4 Tab. 4.36; Illus. 4.109; p. 382
MG 190 1966–68 XXVI/XXVII Cist I n/a M A 5 Tab. 4.36
MG 196 1966–68 XXVI/XXVII Cist VII 8 M c.55 2 Illus. 4.58c; p. 316
MG 198 1966–68 XXX Cist XXI n/a F c.21 3 Tab. 4.36; Illus. 4.108a–b; p. 381
MG 202 1966–68 XXVI/XXVII Cist XIII n/a F A 7 p. 319
MG 203 1966–68 XXVI/XXVII Cist XIV 118 M c.47 3 p. 319
MG 205 1966–68 XXVII Cist XVI 131 M c.58 7 Illus. 4.52; p. 316
MG 216 1966–68 XXX Cist II n/a M 45–50 5 Illus. 4.83
MG 225 1966–68 XXX Cist XII 101 M c.51 6 Tab. 4.34
MG 228 1966–68 XXX Cist XVI 139 M c.51 6 p. 319
MG 234 1966–68 XXX Cist XXI n/a M 45þ 3 p. 269
MG 238 1966–68 XXX Cist XXV 97 F c.30 5 Tab. 4.36
MG 240 1966–68 XXX Cist XXVIII 20 F c.48 6 p. 319
MG 253 1966–68 XXX Cist XL 100 F aged 5 p. 341
MG 263 1996–98 XXX Cist L 91 M c.44 1 Tab. 4.36; p. 378
MG 269 1966–68 XXX Cist XXII 44 M 30–40 1 Illus. 4.56b, p. 332
MG 271 1966–68 XXX Cist LVIII 74 M c.50 4 Illus. 4.56a, p. 332
MG 297 1966–68 XXXIII Cist II 142 M c.34 6 Illus. 4.37
MG 300 1966–68 XXXIII Cist V 45 M c.32 3 p. 285
MG 312 1966–68 XXXIII Cist XVI n/a M A 6 Illus. 4.73b
MG 321 1966–68 XXXIII Cist XXV n/a F A 1 Tab. 4.36
MG 328 1964 XXXVI Cist IV 52 ?M 21 3 Illus. 4.43b
MG 337 1966–68 XXXVI Cist XIII 133 F c.23 2 pp. 316, 319
MG 340 1966–68 XXXVI/12 Cist X 164 M A 3 Illus. 4.32; Illus. 4.33i; Illus.

4.36e; Illus. 4.51
MG 345 1966–68 XXXVI Cist XXI n/a I 11–14 1 Illus. 4.38f
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MG 352 1966–68 XXXVI Cist XXVII 104 F 21 2 Illus. 4.43c
MG 355 1966–68 XXXVI Cist XXXII n/a F A 1 p. 319
MG 357¼333 1966–68 XXXVI Cist IX 103 F A 1 Illus. 4.58a
MG 359 1966–68 XXXVI Cist XXXVI n/a M A 1 Tab. 4.36; Illus. 4.100d
MG 367 1969 XXXVIII Cist IV n/a M A, young 5 Tab. 4.34; Tab. 4.36; Illus.

4.101a; pp. 368, 378
MG 371 1969 XXXVIII Cist VIII n/a ?F A 2 Tab. 4.36
MG 389 1969 XXXVIII/12 Cist XXVI n/a I c.16 1 Illus. 4.66; pp. 315, 344

Medieval Earth Graves
MG 688 1965 XX — — M A 5–6 Frontispiece
MG 702 1965 XXII — n/a F A 5–8 Illus. 4.73a
MG 703 1965 XXII — n/a M A 5–8 Illus. 4.68b; p. 344
MG 745 1965 XXII/35 — n/a M A — Illus. 4.43d
MG 803¼364A 1968 XXXII/22 — n/a M A 6 Tab. 4.36; Illus. 4.100e
MG 811 1970 XLIV — n/a M A — Illus. 4.38a
MG 846 1966 XXIX — 17 M 50þ 5 Illus. 4.61; p. 336
MG 854 1966–68 XXX — 73 M c.34 4 Illus. 4.69
MG 855 1966–68 XXX/4 — 146 M c.21 8 Illus. 4.39c; p. 310
MG 876 1966 XXVI/4 — n/a F A 5 Tab. 4.36; Illus. 4.106a–c
MG 877 1966 XXVI — n/a F A 5 Tab. 4.36; p. 380
MG 890 1966 XXVI — n/a I 15–16 5 Illus. 4.40g; Illus. 4.67; p. 344
MG 892 1966 XXVI/4 — n/a F A 5 Tab. 4.36
MG 898 1966 XXVI — 125 M c.60 5 Illus. 4.81; p. 319
MG 899 1966 XXVI — 124 ?F A 5 Tab. 4.36; Illus. 4.100a
MG 905 1966 XXVI — n/a F A 7 Tab. 4.36; Illus. 4.97b
MG 907 1966 XXVII — 156 ?M c.36 8 Tab. 4.35; p. 370
MG 931 1966 XXVII/4 — 10 F c.28 — Illus. 4.33g
MG 942 1966 XXVII — n/a — — — p. 312
MG 1009 1966–68 XXXVI — 143 M c.27 3 Tab. 4.34
MG 1100 1969 XXXIX/33 — 833 M A, young — Illus. 4.39a; pp. 312–13
MG 1120 1969 XXXIX/110 — n/a I A — Tab. 4.36
MG 1146 1969 XL/147 — n/a F A, young 1 Tab. 4.36; Illus. 4.98a–b; p. 377

Medieval isolated bones
leg bones/rickets 1966 –/4 n/a I c.6 — Illus. 4.62
vertebrae, T3–T12 1964 unstratified n/a I A — Illus. 4.79b
hip fragments 1964 unstratified n/a I A — Illus. 4.72b
left radius 1964 unstratified n/a I A — Tab. 4.36; Illus. 4.101b
tibia, dislocated 1965 unstratified n/a I A — Tab. 4.36; Illus. 4.105a–b
right ulna 1965 XXIV n/a I A — Tab. 4.36; Illus. 4.100g
right ulna — CGW Tip n/a I A — Tab. 4.36; Illus. 4.100f
right tibia/fibula 1966 XXV n/a M A — Tab. 4.36; Illus. 4.95c
fibula 1966 XXVI/4 n/a I A — Tab. 4.36; Illus. 4.95e
right tibia/fibula 1966 XXVI n/a I A — Tab. 4.36; Illus. 4.95b
left tibia/fibula 1966 XXIX/7 n/a I A — Tab. 4.36; Illus. 4.95a
right tibia 1969 XXXVIII/12 n/a I A — Illus. 4.68a
mandible 1966 XXXIII*/4 43 M A — Illus. 4.42
right tibia 1966 XXXIII*/4 n/a M A — Tab. 4.36; Illus. 4.99
right tibia/fibula — unstratified n/a I A — Illus. 4.103a–b
bregmatic bone 1964 unstratified n/a I A — Illus. 4.33h
calotte — XXIV 128 I A — Tab. 4.34; p. 368
cranium 1964 cooler/7 240 M A — Tab. 4.34
cranium 1964 cooler/13 246 ?F A — Tab. 4.34; p. 370
cranium 1964 cooler/23 256 M A — Tab. 4.34; p. 370
cranium 1964 cooler/25 257 ?M A — Tab. 4.34
cranium — XXIV n/a I A — Tab. 4.34
cranium — unstratified na I A — Tab. 4.34
cranium — unstratified na I A — Tab. 4.34
hallux valgus — unstratified n/a I A — Illus. 4.77
fused tibia/fibula — unstratified n/a I A — Tab. 4.36; Illus. 4.71a–b
femora — unstratified n/a I A — Illus. 4.82b
left shoulder — XXX n/a I A — Tab. 4.36
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left radius head — unstratified n/a I A — Tab. 4.36
ulna 1964 unstratified n/a I A — Tab. 4.36
ulna — BK XXII/XXV n/a ?F A — Tab. 4.36
metacarpal 1965 XXIV n/a M A — Tab. 4.36
left ulna — XXV n/a I A — Tab. 4.36
right humerus — unstratified n/a I A — Tab. 4.36
cranium — unstratified n/a M A — Illus. 4.85d

Isolated finds
tibiae — unstratified n/a I A — Illus. 4.70a–e
mandible — unstratified n/a I A — Illus. 4.39d
vertebrae L2-L5,
sacrum

— unstratified n/a I A — Illus. 4.76b

femora — unstratified n/a — — — Illus. 4.63
vertebrae — unstratified n/a I A — Illus. 4.78a–b
femora — unstratified n/a I A — Illus. 4.74a–f
femur — unstratified n/a I A — Illus. 4.75
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APPENDIX D

GLOSSARY1

Abscess. An abnormal cavity within a solid tissue formed
as a result of an acute Inflammation (q.v.), usually in
response to bacterial infection, and filled with Pus (q.v.). It
may develop a sinus by which it drains to the surface of
the body, or into a body cavity, or its contents may
eventually be engulfed by macrophages or may calcify.

Aetiology. The study of the causation of disease, often
used in the sense of the cause of a particular disease.

Agenesis. The failure of a tissue or structure to develop.

Amputation. The severance of a part of the body either
through its surgical removal, a traumatic injury, or
disease.

Anaemia. The inadequacy or failure of the capacity of
the blood to carry oxygen as a consequence of its having a
diminution in haemoglobin concentration to values below
normal.

Among the numerous causes of anaemia are: (i) a fault
in general DNA synthesis; (ii) a failure in haemoglobin
production because of a lack of available iron; (iii) a defect
in the production of one or both of the polypeptide chains
of haemoglobin; (iv) a failure to produce enough red cells,
with or without a failure to produce the other cell
lineages of bone marrow, either because of a defect in
bone marrow stem cells or erythropoietic stem cells or
because of an abnormality in their environment that
prevents their proliferation or because of their replace-
ment by a neoplasm (e.g. Leukaemia); (v) the production
of red cells that are abnormally fragile or of the wrong
size or shape, so that they are broken down excessively
within the body and especially in the spleen; and (vi) an
excessive loss of red cells by bleeding, either internally
into a body cavity or externally, for example from the
body surface, the gut, the airways, or the reproductive
tract.

Many of these anaemias cause feed-back changes in the
blood, which themselves may lead to additional forms of
anaemia and diagnostic confusion, for example an iron-
deficiency anaemia (which is a hypochromic anaemia)

may be accompanied by a microcytic anaemia (in which
the red cells are abnormally small).

Typical causes and consequences of these defects in
each category are as follows:

(i) A lack of vitamin B12 and/or folic acid arising from
a dietary deficit or, for vitamin B12, chronic atrophic
gastritis in which an autoimmune attack on the gastric
mucosa leads to destruction of the parietal cells and a
failure to produce the intrinsic factor which is required
for the uptake of vitamin B12. In the latter case especially
there is a dramatic florid reactive change in the bone
marrow with haemopoietic tissue replacing fat and later,
‘expansion’ of bone marrow spaces to the bone surface.
Immature and unusually large cells are released into
circulation, causing Megaloblastic anaemia (or Pernicious
anaemia).

(ii) A lack of iron as a result of absolute dietary
deficiency or its sequestration by (e.g.) phytic acid from
cereals. This causes iron deficiency anaemia, a form of
hypochromic anaemia.

(iii) In � and � thalassaemia there is a deficit in the
synthesis of the � and � chains of haemoglobin respect-
ively, leading to the production of abnormal haemoglo-
bins that injure the formation of red cells and so cause
anaemia. In sickle cell anaemia (a haemolytic anaemia) a
point mutation at the sixth residue of the �-chain
produces a haemoglobin in homozygotes that is of low
solubility in its reduced (de-oxygenated) state, so that it
forms quasi-crystals and so damages red cells peripherally
in the body, with a range of consequences.

(iv) Failure of cell production leads to aplastic anaemia
in which the haemopoietic bone marrow becomes
severely acellular, but reactive change in consequence is
not possible. This condition can be rapidly lethal.

(v) Many mutations can affect red cell shape, especially
those in spectrin and ankyrin, two proteins associated with
the distinctive biconcave shape of the red cell. Several
mutations can lead to hereditary spherocytosis, in which
the red cells are spherical and tend to obstruct the finest

1 The editors thank the anonymous external reviewer who
graciously provided this glossary. Terms were compiled from the
following sources: Mitchinson et al. 1996, Taussig 1984, Mays

2010, Roberts and Manchester 2010, McGee et al. (eds.) 1992,
Anderson 1984, and Cotran et al. 1994.
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vascular channels and to move very slowly through the
spleen, where they are attacked. The result is that their
half-life in circulation is abnormally short.

(vi) Severe haemorrhage tends to be lethal, but lesser
degrees of bleeding lead to anaemia. Among commoner
causes leading to anaemia today are heavy menstruation,
chronically bleeding haemorrhoids, low grade (non-cata-
strophic) bleeding from oesophageal varices (in some
forms of hepatitis and in alcoholism) or from peptic
ulcers (in cases of Helicobacter pylori infection). Typhoid
fever (q.v.), tuberculosis, and helminthic infections can
also lead to anaemia.

Ankylosing spondylitis (Marie-Strumpell’s Disease).
An autoimmune condition affecting victims carrying the
HLA-B27 histocompatibility antigen. It is strongly heri-
table and is particularly found in males. Its effects are
dominantly seen in the axial skeleton and particularly in
the sacroiliac joints. Beginning in adolescence to early
adulthood, there is fusion of small joints of the spine and/
or the vertebral bodies by way of bony outgrowths lying
parallel to the long axis of the spine. There is extensive
remodelling of bone usually starting from the lumbar
spine and progressing upwards, accompanied by pain and
restriction of movement. In this condition there is erosion
of the cartilaginous joints in the axial skeleton, unlike
their preservation in Diffuse idiopathic skeletal

hyperostosis (DISH) (q.v.).

Ankylosis. The fusion together of two bones which have
previously formed a flexible or moveable joint, so that the
joint becomes completely and permanently immobile.

Arthritis. This is a term which is often applied in a wide
sense to include both true inflammatory conditions of
joints and conditions which are not inflammatory in
origin, but may lead to inflammation in overlying or
associated tissues as the disorder progresses. Usually
‘arthritis’ refers to diarthrodial joints, i.e. those with a
fluid-filled joint cavity lined with synovium, which itself
overlies the articular cartilage which covers the bone of
the joint.

The cartilage forms an elastic cushion in which the
tensile meshwork of collagen fibres pulls inward against a
heavily glycosylated matrix (largely of hyaluronan, glyco-
saminoglycan, and glycoprotein) which tends to hydrate
and swell outward. At the synovial surface the collagen
fibres run circumferentially and cover the surface of the
synovium as a ‘corset’. If this is damaged it is not repaired
and the balance of forces is lost, causing the cartilage to
swell and ultimately degenerate (see Osteoarthritis

below). It is the initiation of injury to this collagenous
layer which distinguishes the various types of arthritis.

(i) Septic arthritis occurs when the synovial fluid and
synovium are infected with pathogens which are usually
bacteria, but rarely fungi or protozoa either from the
bloodstream or as a result of injury to the joint or a
compound fracture (q.v.). Acute Inflammation occurs.
This may resolve, but if it leads to suppuration there is
extensive damage to the joint, granulation tissue forms on
the articular surfaces, this ossifies, and the joint becomes
ankylosed and fixed. In Tuberculous arthritis a chronic
inflammation is present from initial infection and may
lead to the formation of granulomata and caseation.
Syphilitic arthritis is rare and usually transient.

(ii) Rheumatoid arthritis is an articular consequence
of an autoimmune response to components of connective
tissues more generally and is really part of a syndrome in
which other tissues are also involved. The synovium is the
initial site of attack and is heavily infiltrated by lympho-
cytes and plasma cells which may be organized into
germinal centres (called rheumatoid nodules). A few
acute inflammatory cells may also be present. The disease
may resolve or remit, but if damage progresses there is
irreversible change and Granulation tissue (q.v.) grows
in from the edges of the joint. This is ‘Pannus’, which
progressively undermines the cartilage and covers the
surface of the bone. The joint fibroses and ossification
may occur, causing ankylosis. The tissues around the joint
can also become involved and partial disarticulation and
distortion, termed ‘subluxation’, may result.

(iii) Gout is the consequence of one of several
heritable and metabolic disorders that lead to an increase
in systemic serum urate concentration or, rarely, a more
local abnormality in the handling of urate. Crystals of
monosodium urate form, especially in joints, and set off
severe acute inflammation. The crystals are engulfed by
neutrophil polymorphs and the inflammation subsides,
only to recur as the crystals burst the membranes of the
vesicles in which they have been engulfed, so killing the
polymorphs and releasing the crystals—plus inflammatory
mediators. Attacks of acute gout can involve several such
painful cycles before dying away. In time, partially
calcified deposits of monosodium urate in fibrocartilage
of joints and elsewhere may form, as masses called ‘Tophi’.
This is Chronic tophaceous gout. In any case, a joint
affected by gout may progressively degenerate through
consequent Osteoarthritis (q.v.). Gout only occasionally
occurs before middle age.

(iv) Pseudogout is caused by the deposition of
needle-like crystals of calcium pyrophosphate. Though
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its aetiology is different from that of gout, its pathogenesis
is similar, but it causes less severe symptoms than gout
and does not produce tophi. It is a disease of middle to old
age.

(v) Osteoarthritis (also termed OA, Osteoarthrosis,
and Degenerative arthritis) is a common arthropathy
in which inflammation of the joint plays no part in its
aetiology or early pathogenesis, though secondary inflam-
mation of the immediately surrounding tissue commonly
occurs once the disease is established. The changes seen in
OA can also follow initiation by truly inflammatory
arthropathies (such as (iv) above), once the integrity of
the surface of articular cartilage is compromised. OA is
often set off by trauma to a joint, as a result of heavy
usage, too great a repeated use, or a single substantial
injury. The collagen at the interface of the synovium and
the articular cartilage becomes damaged so that the
cartilage swells locally and begins to fail. Its surface
chondrocytes die and the matrix starts to crack and
flake. Though a reactive division of deeper chondrocytes
occurs, a full repair is not possible and fissures begin to
develop in the cartilage matrix (called ‘fibrillation’). These
progress and eventually reach the subchondral bone. By
this stage reactive changes in the bone have already begun
and progressed for some time, so that an excess of bone
matrix and thick trabeculae have already formed while
the most superficial osteocytes have died. As bone begins
to bear on bone it becomes polished and eburnated (q.v.)
and osteophytes may appear, but ankylosis generally does
not occur. True inflammation of the remnants of the
synovium may occur at a rather late stage as fragments of
debris are shed into the joint space. This is a chronic
inflammation.

Of other forms of arthritis some are transient, leaving
no permanent evidence on bones, or are now rare.
Neuropathic arthropathy is of some importance and
was formerly encountered as a complication of tabes
dorsalis in syphilis and can occur in leprosy. Essentially,
an insensitive joint becomes subject to repeated injuries
and because no pain is sensed these may be substantial.
Consequently florid OA develops and the joint acquires
large osteophytes, eventually becoming grossly remod-
elled and abnormal (‘Charcot’s joint’).

Atrophy. The degeneration of an organ or tissue so that
its normal function is impaired or lost.

Auditory torus, see Torus auditivus.

Bony prominences. Knobs of secondary bone deposi-
tion seen in various sites, but especially around joints.
They may indicate unusually heavy use of a joint in some

particular way leading to stress of tendons and/or liga-
ments and their secondary, local calcification. See Enthe-
sophyte.

Calcification. The deposition, pathological or physiolo-
gical, of calcium salts within a tissue. The final stage in
tissue necrosis (q.v.) in some sites is for the fibrous scar
tissue to become calcified. This local pathological process
is Dystrophic calcification.

An excessive production of parathyroid hormone leads
to elevation of serum calcium concentrations and loss of
calcium from bone. A consequence can be the widespread
deposition of calcium salts in arteries, the heart muscle,
the bronchial and alveolar walls, and the gastric mucosa.
This is termed Metastatic calcification. The physiolo-
gical deposition of calcium in bone, as hydroxyapatite, is
usually termed Mineralization. The conversion of a
tissue to bone by the organized deposition of hydroxy-
apatite in Haversian systems (osteons) is Ossification

(q.v.).

Calculus. A hard deposit upon the teeth (also called
tartar), especially at the gingival margins, containing
bacteria, bacterial exopolysaccharide, actinomycetes sali-
vary glycoproteins, and degraded food debris.

Callus. The distinctive tissue of bone repair. At the time
of initial fracture (q.v.) there is bleeding from small blood
vessels in the bone itself and in the tissues nearby, so that a
haematoma (q.v.) forms around and across the fracture
site. This is rapidly invaded by ingrowing granulation
tissue (q.v.), which covers the ends of the broken bones
and extends some way under the periostium and endo-
steum, from which primitive osteoblast precursors move
into it. Callus formation now begins as these differentiate
into osteoblasts (q.v.) which begin to deposit ‘osteoid’
matrix, containing collagen, glycosaminoglycan, and vari-
ous glycoproteins. If the injury is kept reasonably immo-
bile the osteoid is then mineralized to form ‘Woven
Bone’, but if too much movement occurs differentiation
towards cartilage follows and mineralization fails, leading
to the development of a ‘False joint’ (q.v.).

If repair proceeds normally, the woven bone undergoes
progressive remodelling by the coordinated activity of
osteoclasts and osteoblasts and the masses of callus at the
broken ends of the bone grow towards each other, meet,
and fuse, so further protecting the injury from undue
movement. Most of the callus developed up to this point
is External callus, on the outside of the bone, derived
from periosteal osteoblasts. Internal callus, formed
within the bone, and Intermediate callus, developed
across the broken ends, grow more slowly, but add further
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reinforcement as they develop. The mass of callus is now
termed Provisional callus and has formed typically by
about four weeks from initial injury. Gradual further
remodelling continues as the bone becomes able to
withstand gradual loading and may continue for many
months or more. As remodelling occurs the size of the
callus diminishes, but some permanent thickening of the
bone may remain. Bone repair is very demanding of
energy, and malnutrition may lead to its being slowed
or impaired, as may specific deficiencies of vitamins such
as D and C.

Cancer. Originating as a term for solid malignant
neoplasms (q.v.), particularly carcinomata (q.v.), it is used
commonly to include both carcinoma and sarcomata and,
often, all forms of malignant neoplasm including lym-
phomata, leukaemias, and neoplasms arising in the brain.

Carabelli’s cusp. A supernumery cusp sometimes found
on the lingual aspect of the molar teeth.

Carcinoma. A Malignant neoplasm (q.v.) arising from
epithelial tissue.

Cleft palate. A palate in which there is a central deficit
arising from the failure of the primordia of the two
palatine bones to rotate into position and align along the
future palatine suture during embryogenesis.

Congenital absence. The congenital Agenesis (q.v.) of
a structure such as a tooth.

Cribra orbitalia. Areas of perforation of the surface of
the bone of the upper parts of the orbit. They are
considered to represent reactive bone-marrow expansion
in anaemia. Where they are florid this is certainly
pathological, though a few or solitary perforations of
the bone can occur as the result of the idiosyncratic
tracks of small blood vessels. A similar appearance can also
be given by the loss of bone surface post mortem. It is not
clear what type of anaemia can give rise to cribra orbitalia,
but anaemia arising from folate or vitamin B12 deficiency
may well be the most likely. See also Porotic hyper-

ostosis.

Crowding. The consequence of the development of too
many teeth for the space available to accommodate them,
so that they become disorderly, misaligned, and rotated.
Impaction (q.v.) may also occur.

Cyst. This term is used for several histologically different
entities, all of which are roughly spherical or multilocular
in shape:

(i) Simple cysts of glandular origin appear as fluid- or
gel-filled cavities lined by epithelial tissue arising from
the gland or duct in which they occur.

(ii) Bone cysts are simple, benign radiolucent defects
of bone, typically found in metaphyses of juveniles. The
lesion thins the bone and may appear to expand it. It is
lined by fibrous tissue, but there may also be evidence of
haemorrhage and inflammation.

(iii) Aneurysmal bone cysts are rapid-growing and
often multilocular masses, mostly found in the meta-
physes of long bones and in the spine. They are highly
vascular and osteolytic. Their internal spaces contain
blood and are lined by macrophage-like cells and giant
cells, while their septa contain fibroblasts and macro-
phages, as well as scattered osteoclasts. There may also be
evidence of new bone deposition.

(iv) Hydatid cysts. Tapeworm cysts are spherical cysts
of cestode worms in which the scolex (head) of the worm
forms an invagination of the cyst wall. If the cyst is
activated by ingestion, the head evaginates and attaches to
the intestinal wall. Tapeworm cysts may be killed by
calcification within the tissue where they occur or, in
some species of tapeworm, they may enlarge and pro-
liferate, forming multiple daughter cysts (with scolices)
within themselves. This can cause life-threatening lesions
in tissues such as brain.

Decapitation. The traumatic amputation of the head
either as the cause of death, or as an event occurring post
mortem.

Diabetes. An excessive production of urine, usually
accompanied by frequent micturition, dryness of the
mouth and mucosae, and a decline in tissue turgor. The
two principal types are:

(i) Diabetes insipidus, in which the urine is copious,
dilute, and contains very little or no glucose. The blood
glucose concentration is generally within normal limits. In
some cases there can be evidence of abnormality of the
sella turcica of the skull.

(ii) Diabetes mellitus is a variable overproduction of
urine, with a marked glycosaemia, though the urine is
dilute in other respects. The blood glucose concentration
is elevated above the normal range, often to a considerable
degree. There are two principal types of diabetes mellitus:

In Diabetes mellitus type I there is lowered secre-
tion of insulin by the pancreas, as a result of the
pathological destruction of some or all of the �-cells of
the Islets of Langerhans. Responses to administered insulin
are normal. An autoimmune killing of �-cells is indicated
by inflammation of the Islets in most cases and the trigger
may well be a viral infection such as infant rubella,
mumps, or coxsackie B in individuals with a genetic
susceptibility. Most victims are children, juveniles, or
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young adults. The onset can be quite sudden. Until
modern times, and the availability of insulin treatment,
this disease was highly and rapidly lethal.

In Diabetes mellitus type II, the more common
type, the secretion of insulin is normal or elevated, but
there is an impaired response to insulin. Many victims live
with their disease for extended periods before diagnosis
and it seems likely that in the past the same was true.
Type II diabetes is part of a complex metabolic syndrome
of diabetes, obesity, and any of a range of other conditions
including gout and DISH (q.v.). Complications of diabetes
mellitus arise largely from elevated blood glucose con-
centrations and the attendant ‘glycation’ (or non-enzy-
matic glycosylation) of proteins, especially on the
endothelium of small blood vessels. The microangiopathy
that results can lead to retinal damage; injury to renal
glomeruli, eventually leading to diabetic nephropathy and
renal failure; peripheral vascular disease, especially in the
feet, eventually leading (in conjunction with neuropathy)
to gangrene of the toes; increased risks of infection of the
skin, urinary tract, and mucosae, and of TB. In addition to
the neuropathy of diabetes, there is an increased systemic
risk of atheroma, hypertension, infarction, and stroke.

Diaphysial aclasia or Metaphysial aclasia. A failure
of the diaphysis (syn. metaphysis) or shaft of a long bone
to fuse with the centres of ossification at its ends (the
epiphyses) either because the bone is juvenile (i.e. a
physiological aclasia) or abnormal (a pathological aclasia).
Fusion occurs when the growth plates of the bone
mineralize and so stop growing. This occurs physiologi-
cally at different ages in different bones, covering a range
of approximately 14–22 years in males and 13–21 years in
females, and so it affords a means of estimating age in the
skeletons of juveniles and young adults. In pathological
conditions fusion can variously be delayed or advanced. It
should be noted that normal patterns of fusion are
somewhat variable in what appears to be a genetically
determined manner, which can be of use in indicating
relationships between skeletons. The condition can occur
between centres of ossification elsewhere, leading multiple
exostoses and osteochondromata to occur throughout the
skeleton. See also Osteochondroma.

Diffuse idiopathic skeletal hyperostosis (DISH;

Forestier’s Disease). A condition in which there is an
Ossification (q.v.) of the anterior longitudinal ligament
of the spine and the adjacent (paraspinal) tissues giving the
appearance of solidified, flowing candlewax. Cartilage and
synovium are spared (unlike their erosion in Ankylosing

spondylitis (q.v.) ), but there is eventual spinal fusion,

especially in the thoracic spine, though the surfaces of the
vertebral bodies and the apophysial joints remain intact,
with their joint spaces. Elsewhere in the skeleton there is
new bone formation at the origins and insertions of
tendons and ligaments, which distinguishes DISH from
Ankylosing spondylitis (q.v.). At least four vertebrae
must be fused for a definitive diagnosis of DISH. This
condition shows associations with Diabetes mellitus

type II (q.v.) and obesity in modern populations.

Dislocation. Dislocation of a joint occurs when one of
the bones of a joint is forced out of its normal position
relative to the other, either temporarily or permanently.
While commonly seen in ball and socket joints as a result
of trauma, it may also occur where a joint is malformed
and the ball may easily slip from the socket, for example,
in hip dysplasia.

Double teeth. A malformation arising from the partial
or total splitting of a tooth bud.

Dysplasia. A rather vague term with different meanings
or implications in different settings. As applied to cells it
means an abnormality of cellular form, or the form of
organelles in the cell. In tissues it means a disturbance of
tissue architecture, often arising from a change in cell
form, sometimes (but not always) implying a potential for
neoplastic change. It is also used to describe a develop-
mental abnormality, e.g. of the articulation of the hips.

Eburnation. The polished or burnished appearance of
bone surfaces that have been bearing and moving upon
each other directly, as a result of the loss of articular
cartilage in advanced osteoarthritis. Typically the bone
involved is thickened, hard, sclerotic, and substantially
acellular. Movement of eburnated joints is usually very
painful.

Enamel hypoplasia. The inadequate or incomplete
deposition of enamel upon a tooth.

Enamel pearl. A local deposition of hard tooth enamel
as a small rounded mass or knob, upon a tooth which
otherwise shows a failure or impairment of enamel
deposition.

Enthesophyte. A general term for the calcified bony
projections left on bones where the origins or insertions of
tendons or ligaments have undergone calcification. They
are usually regarded as indicative of a reactive change
caused by excessive or repeated stress and are often
considered as markers of particular occupations in life.

Epidemic. Something extending beyond its normal area
of occurrence (in which it is Endemic). Usually applied
to infections. Typically epidemic infections show a sudden
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rapid spread from an initial focus, a period of high
prevalence in a population with low resistance, and then
a phase of either low general incidence, oscillating
occurrence, or disappearance and non-recurrence.

Exostosis. A non-malignant and, strictly, non-neoplastic
outgrowth of bony tissue projecting from a bone, arising
as a developmental defect (as in Osteochondroma, q.v.)
or as a response to trauma or infection as in subungual
exostoses (e.g. of toes or fingers).

False joint. An unusual outcome of a previous fracture,
especially in ribs, where though Callus (q.v.) forms at the
fracture site, the fracture is not fully immobilized, with
the consequence that the woven bone that is first laid
down does not become fully mineralized and the two
sides of the fracture develop into two mineralized bones
with a flexible fibrocartilaginous zone between them, the
organization of which comes to resemble a joint.

Flaring. A term applied to vertebral bodies which, as a
result of stress, undergo new bone deposition around their
rims, so exaggerating their biconcave profiles, but without
progression to distinct Osteophytes (q.v.).

Fracture. A break in a bone (or other rigid object) to
produce two or more parts which are either separate or
remain partially conjoined. In long bones the principal
types are: (i) Transverse, in which the fracture plane is at
right angles to the long axis of the bone; (ii) Oblique, in
which the plane is at an angle to the long axis of the bone
with no rotation; (iii) Spiral, which is also oblique, but
with rotation so that the fracture may have a series of
offset planes; (iv) Comminuted, in which several pieces
of bone are split away in differing planes; (v) Greenstick,
in which the fracture is incomplete, with possible internal
splitting of the bone roughly at right angles to the main
fracture so that the bone may be bent. This last is most in
common in juveniles. Where the broken end of a
fractured bone is displaced so that it perforates the
surrounding soft tissue and reaches the surface the
fracture is described as Compound (vi) and carries the
risk of infection.

Compression fractures occur in the spine, when one
or more vertebral bodies collapses roughly in the direction
of the long axis of the spine, usually to give a wedge shape
to the bodies involved. See also Spondylolysis.

The skull is the most common site for Depressed

fractures, resulting from blunt impacts of weapons or
other objects, or received in falls. In these an area of the
skull is driven inward with fractures at both outer and
inner tables and displacement of bone inward.

Microfractures of the outer table are often seen

along incised wounds from edged weapons and rarely at
the inner table if a stab passes across the skull. They are
also seen in fresh trepanations and at the site of arrow and
cylindrical spear wounds where the missile was rotating
on impact.

Eponymous names are given to some common or
distinctive types of fracture, such as Colles’ fracture of
the wrist, resulting from falling forward onto a resistant
surface, while putting the hands out protectively, and
Pott’s fracture of the ankle caused by tripping.

Pathological fracture is a general term for any
fracture resulting from the (often slight) loading of a
bone weakened by any pathological process.

Frostbite. The necrosis of the extremities (toes, fingers,
ears, etc.) as a result of tissue damage caused by freezing.

Gout, see Arthritis.

Granuloma. A mass of activated macrophages, closely
interlocking with and adherent to each other, usually
surrounded by a cuff of lymphocytes. Multinucleate giant
cells may be present, formed by the fusion of macro-
phages, and there may be necrosis at the centre of the
granuloma. Granulomata may form within tissues as a
response to an infective agent, such as a bacterium (as in
Syphilis and Tuberculosis, q.v.) a fungus, or a proto-
zoon, or in response to foreign bodies such as mineral
dusts or cotton fibres. Rarely granulomata are found
which are without obvious cause and which probably
arise from a dysfunction of the immune system (as in
Wegener’s granulomatosis). Granuloma is distinct from
Granulation tissue (q.v.).

Granulation tissue. This tissue forms as a response to
injury and is an early stage in the repair of most tissues. It
is a loosely formed mass of connective tissue containing
fibroblasts, macrophages, and a mixture of inflammatory
cells, with an abundant ingrowth of young budding
capillaries of which the endothelial cells are conspicuous.
It later undergoes ‘Organization’ into more mature and
tightly formed tissues. It is quite distinct from Granu-

loma (q.v.).

Greenstick fracture, see Fracture.

Haematoma. A collection of extravasated blood (i.e.
outside a blood vessel) retained within a tissue. A bruise
is a common example.

Haemorrhage. A term meaning a loss of blood, usually,
but not always, from a larger blood vessel to the exterior
of the body, into a body cavity, or into a tissue. In the last,
it may form a Haematoma (q.v.).

Hyperdontia. The presence of more teeth than normal.
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A developmental abnormality in which additional tooth
buds have been produced and have developed into
identifiable teeth.

Hyperossification. An overdevelopment of bone at any
site, often seen in the edges of the bones of the skull and
especially of the cranium. The bone may be somewhat
sclerotic.

Hyperostosis. The deposition of an excess of bone and
bone mineral, so that the bone may appear thickened
beyond normal limits, without there being a dispropor-
tion of bone mineral to cells. It can be a reactive change in
bone. See also Porotic hyperostosis.

Hyperplasia. The increased production of the normal
cells of a tissue by cell division, so that the tissue increases
in size. This process is under physiological control, though
it may be reactive to a pathological stimulus (‘Pathological
Hyperplasia’) and so is to be distinguished from Neo-

plasm (q.v.). Extracellular matrix may also increase as a
consequence of the increase in the population of cells that
produce it, as in Enamel hyperplasia of the teeth (not
to be confused with Enamel hypoplasia (q.v.) ).

Hypertrophic spondylitis, see Spondylitis.

Hypoplasia. The decreased production of the normal
cells of a tissue by the physiological down-regulation of
cell division or by a defect in the regulation of cell
division. Deposition of extracellular matrix may also
decline in consequence. In Linear enamel hypoplasia
of teeth, there is a transient failure of enamel deposition
during tooth development as a result of inadequate
nutrition or illness.

Idiopathic. Of unknown causation. See also Aetiology.

Impaction. A term commonly used of teeth. It means
that the movement of a tooth during eruption has been
arrested by its coming into contact with an obstacle, either
another tooth or bone, into which it is said to have
impacted.

Inflammation. The set of responses made by the body to
local cell injury or infection. It is of two general kinds:

(i) Acute inflammation is a group of generic
responses to injury, including an increase in blood flow
in the area affected, a rise in capillary permeability with
the formation of an Exudate, an attachment of cells
called Neutrophil polymorphs to the capillary
endothelium (‘margination’) after which they move
across the endothelium (‘diapedesis’) into the tissue
spaces around the site of injury. The neutrophil poly-
morphs can engulf a wide range of bacteria and have

several mechanisms for killing them, though they die in
the process and may contribute to forming pus (q.v.).

(ii) Chronic inflammation is characterized by the
presence in tissues of activated macrophages which arise
by the emigration and simultaneous activation of blood
monocytes, in response to injury. The macrophages are
larger phagocytic cells than the polymorphs and they
engulf the dead polymorphs, cell debris, and bacteria
(alive or dead) and process the results, which they can
then present to the immune system after emigrating
through the lymphoid system to lymph nodes or by
forming Granulomata (q.v.) and communicating with
lymphocytes more locally.

NB. The terms Acute and Chronic, as applied to
inflammation, no longer carry their common meaning.
While acute inflammation occurs very rapidly and
chronic inflammation develops more slowly, there are
cases where inflammation is of the chronic type ab initio
or acute inflammation persists. Hence ‘Acute’ implies a
form of inflammation dominated by the presence of
neutrophil polymorphs in tissues and ‘Chronic’ implies
the presence of macrophages and, usually, lymphocytes.

Ischaemia. A condition in which a tissue receives an
inadequate inflow of blood for any reason, so that it has a
subnormal supply of oxygen and nutrients. If the depriva-
tion is severe enough for a sufficient period infarction
may result.

Kyphosis. A pathological distortion of the normal
curvature of the spine in the median sagittal plane so
that the normal convex thoracic curvature becomes more
pronounced. The victim appears to bend forward and to
show a humped back. Causes can include tuberculosis
(Pott’s spine), osteoporosis, and compression fractures. It
can also be occupational. See also Scoliosis.

Leprosy. An infection with Mycobacterium leprae, which
colonizes macrophages. There are two extreme forms:
(i) Lepromatous leprosy (LL), in which there is a high
tissue burden of the bacterium especially in the skin and
peripheral nerves, but a weak immune response with
either no formation of Granulomata or a few being
formed but without epithelioid macrophages, and
(ii) Tuberculoid leprosy (TL), in which the tissue
burden of bacteria is very low and the immune response
is strong, with the formation of abundant, classical
Granulomata resembling those of Tuberculosis (q.v.).
A wide range of intermediate forms also exists and the
infection can also be subclinical or possibly transient. The
classical appearance of leprosy is that of the LL form,
which is more common. The pathogen is of low infectiv-
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ity and many victims show abnormality of their immune
(T helper-cell) responses. Historically many victims were
also malnourished.

Leukaemia. A family of malignant neoplasms of the
various lineages of the blood-forming cells. Though they
are not solid tumours, they are related to the Sarcomata
(q.v.) and lymphoid leukaemias can develop in the later
stages of Lymphomata (q.v.). Because they arise in
lineages which give rise to freely circulating cells they
are naturally invasive and tend to arise and occur in bone
marrow and in places to which their normal counterparts
migrate. The criteria of invasion are harder to apply in
practice to sarcomata and to neoplasms originating in the
brain than they are to Carcinomata (q.v.), leading
sometimes to diagnostic problems. Some leukaemias
principally occur in children and young adults.

Linear enamel hypoplasia, see Hypoplasia.

Lipping. The development of a rim or lip of bone around
the edge of a flexible joint as a result of its being stressed.
This can be physiological, for example in pregnancy or in
early childhood, or pathological, for example as a con-
sequence of malformation or disease of the intervertebral
joints or vertebrae being stressed. If the stress continues
the lip may extend locally to form Osteophytes (q.v.).

Lordosis. A term describing the anterior convexity (i.e.
the curving forward) of the spine in the lumbar region. It
is often applied to mean an increased anterior convexity
beyond the normal range in the lumbar region. It should
be noted that lordosis is not the true opposite of
Kyphosis (q.v.), in which there is increased posterior
convexity in the thoracic spine. Both lordosis and kyphosis
occur in the same plane as each other, but in opposite
directions and at different levels of the spine, while
scoliosis occurs in a plane at right angles to them.

Lymphoma. A solid neoplasm of lymphoid tissue.
Lymphomata occur in a wide variety of sites, reflecting
the diversity of lymphocytes and their patterns of
recirculation. They show greater diversity in their beha-
viour, cell-surface biochemistry, and biology than in their
gross histology. They are related to the sarcomata and to
the lymphoid leukaemias. Some principally affect children
and young adults.

Mastoiditis. This usually means an acute inflammation
of the mastoid bone and the lining of its air cells, in which
neutrophil polymorphs are reacting to an infection with
any one of several microrganisms (including species of
Haemophilus, Streptococcus, Pseudomonas, Proteus, and rarely,
Mycobacterium tuberculosis) most of which usually reach the

bone as a result of a middle-ear infection (Otitis media).
This, in turn, can arise as a result of an infection ascending
by way of an Eustachian tube from the throat. An
Abscess (q.v.) may form, which may drain through the
tympanic membrane. If a chronic inflammation follows,
serious consequence may ensue, including permanent
deafness and infection of the brain leading to death.

Metastasis. A term used to describe the spread of a
neoplasm (or, rarely, an infection) from its site of origin to
a distant site with which it is not contiguous (i.e. it differs
from local spread). Such dissemination is via blood vessels,
lymphatics, cerebrospinal fluid or across body cavities.

Metopism. In this condition the metopic suture, which
runs from the nasion to the bregma and separates the two
frontal bones of the skull in the neonate and infant,
persists to some degree in the adult. The extent of this
persistence is variable, with many adult skulls showing a
trace of the suture externally (i.e. at the outer table) for up
to 2 cm above the nasion, but few showing the suture for
the whole distance to the bregma. Internally, the suture
can appear to be persistent for a greater distance, but the
edges of frontal bones are often thickened at the inner
table, making accurate observation more difficult. Often
the two frontal bones are fused internally in places, but
rarely the two bones can separate completely along the
whole suture line. Because there is no standard definition
or set of descriptive criteria for metopism, it is difficult to
make accurate comparisons between frequencies of the
condition described by different authors.

Microdactyly. The presence of one or more abnormally
short fingers or toes, as a result of their partial or complete
agenesis.

Microdontia. The presence of one or more abnormally
small teeth as a consequence of their partial or complete
agenesis.

Myositis ossificans. The ossification of, or partially
within, a muscle. There are two kinds:

(i) Myositis ossificans progressiva is a rare auto-
somal dominant condition generally becoming evident in
childhood, in which muscles around the pectoral and
pelvic girdles and the spine progressively ossify, with the
deposition of cartilage, woven bone, lamellar bone, and
fibrous tissue.

(ii) Myositis ossificans traumatica is a consequence
of local injury to the soft tissue of a muscle, or its sheath,
leading to a Haematoma (q.v.) or a small pool of exudate
or, if infected, Pus (q.v.) which ossifies and, as the
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ossification continues, fuses with the underlying bone,
upon which it is then seen as an irregular bony knob.

Necrosis. Pathological, not physiological, cell death,
within a living organism and not consequential upon
the death of the whole organism, in response to some
cause external to the cell. Usually it involves clusters of
damaged cells within a tissue and the cellular changes are
distinctive. Typically, both the cell and its nucleus swell,
organelles dilate, mitochondria swell excessively, and
ribosomes detach from the rough endoplasmic reticulum
and chromatin fragments as DNA breaks. The surface
membrane forms blebs and then breaks. Inflammatory
responses are induced in consequence of necrosis.

Neoplasm. While this term strictly means ‘new growth’ it
is used in practice to mean the proliferation of the cells of a
tissue, so that the tissue mass expands, by cell division,
beyond its normal limit of size. It does not mean that the
tissue necessarily grows more rapidly than normal, though
this may be the case, but that its limit of size is either
greater than normal, or, usually, is indefinite and not
restricted by the normal methods of growth regulation.
Neoplasms are therefore a subset of Tumours (q.v.),
though the two terms are often used synonymously.
Neoplasms are distinct from hamartomata and some
teratomata, overproduction of extracellular matrix without
cellular proliferation, and accumulations of intercellular
fluid (oedema), all of which are sometimes called tumours.

Neoplasms are of two general categories:
(i) Benign neoplasms are localized at their site of

origin and generally do not infiltrate surrounding tissues
unless the tissue of origin is itself normally infiltrative, in
which case they may infiltrate, but only to a limited (i.e.
‘normal’) degree. They are injurious only if they cause
compression of other tissues or secrete hormones.

(ii) Malignant neoplasms spread beyond their site of
origin so that they come to invade abnormally and cause
tissue damage. Such invasion may be abnormal spread
within an epithelium (which is hard to detect), spread
across a basement membrane or into a nerve sheath
(histologically local invasion), or more remote spread
across body cavities, through blood vessels or lymphatics
to form secondary masses physically separate from the
original neoplasm. This is ‘Metastatic Neoplasia’, com-
monly termed Metastasis (q.v.). See also Carcinoma,
Sarcoma, Lymphoma, and Leukaemia.

Neurofibromatosis. A neurofibroma is a thickening of
an affected nerve and its sheath in which there is a
mixture of fibroblasts and Schwann cells around the
nerve fibres.

Ossicle. A small bone, used e.g. of the small bones of the
inner ear and the supernumerary bones often found in
suture lines (see Wormian bones).

Ossification. The physiological process of bone deposi-
tion, particularly as applied to the orderly deposition of
bone mineral to produce normally organized lamellar
bone.

(i) In normal bone development Endochondral

ossification occurs in the long bones, pelvis, and the
axial skeleton up to and including the lower parts (base) of
the skull, as bones form from cartilaginous precursors and,
subsequently, continue to grow at the growth plates.

(ii) Intramembranous ossifaction occurs where
more primitive mesenchymal tissue ossifies without
forming true cartilage, as a result of its differentiating
focally into osteoblasts in centres of ossification which
then deposit osteoid which subsequently mineralizes. This
occurs in the membranous bones of the vault of the skull
and in the clavicles.

(iii) Appositional bone growth is a related ossifica-
tion process in which osteoblasts first deposit bone matrix
onto woven bone or lamellar bone and then mineralize it,
so adding to pre-existing bone. This process occurs
continuously during the normal turnover of bone, its
adaptation to load, and during bone repair. It may also
occur pathologically as a response to local irritation of the
periosteum, or where there is a continuing pathological
process occurring in bone (e.g. damage from a metastatic
neoplasm or a pathogen) or in the periosteum. Some
disorders of bone metabolism can lead to abnormal
appositional bone growth, as may several endocrine
disorders.

(iv) Heterotopic ossification is ossification which
occurs in the wrong place because of the inappropriate
appearance of osteoblasts in that site. Its causes appear to
be either an aberrant expression of genes regulating
osteoblastic differentiation or an unusual local environ-
ment which encourages osteoblast precursors to settle
down and differentiate, or a combination of both. An
example is Myositis ossificans progressiva (q.v.).

Osteoblast. The cell of bone formation, which lays down
bone matrix and mineralizes it. Osteoblasts arise by
differentiation from the cells of the endosteum and
periosteum or from circulating osteoblast precursors;
they eventually become mature Osteocytes.

Osteochondritis dissecans. The local loss, in life, of
part of the bone surface of a joint (most commonly the
knee) by flaking or fragmentation of necrotic cortical
bone as to expose the porous trabecular bone beneath.
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The bone lost may form loose bodies in the joint or may
be resorbed. The lesion is usually a few millimetres in
diameter, well defined, and roughly circular with fairly
smooth edges. It is thought that the focal bone necrosis
which underlies the condition occurs as a result of an
impaired local blood supply, though the reason for this is
rarely evident. There are several eponymous names for
this condition, depending upon the bone and site
involved. It is usually seen in adolescents or young adults.

Osteochondroma. A bony mass protruding from the
surface of a tubular or other bone formed by endochon-
dral ossification in the region of, or formerly occupied by,
the metaphysial growth plate. In life, its outer surface is
capped by cartilage. It is usually considered as a develop-
mental abnormality in which a portion of the growth
plate has become displaced to grow laterally and form an
exostosis. Though usually single, there is a hereditary
form of osteochondroma in which multiple exostoses
develop. Neoplastic transformation may occur in such
cases.

Osteoclast. The cell type which breaks down bone
matrix, removing the mineral from the matrix simul-
taneously with degradation of other non-mineral matrix
components. Osteoclasts are of a different lineage from
Osteoblasts (q.v.) and arise by differentiation from
circulating precursors. With osteoblasts they maintain
normal bone turnover and remodelling.

Osteoma. Osteoma is usually classified as a benign
neoplasm of bone. The ivory osteoma is commonly
found on the surface of the skull, especially at the outer
table.

Osteomalacia. The equivalent disorder to Rickets (q.v.),
but occurs in the more mature skeleton, where it is
acquired after the closure of the metaphysial growth
plates, so the pathological appearance is different. As in
rickets, there is an underlying failure to mineralize bone
properly, but in this case it is against a background of
abnormal loss of bone mineral either as a result of
inadequate uptake, through malabsorption or dietary
deficiency of calcium or vitamin D, or as a consequence
of excessive loss of bone mineral because of, for example,
renal disease, diabetes, or excessively frequent pregnancy.
The major effects are on the spine, which may show
compression Fracture (q.v.) of vertebral bodies and
increased lordosis, though pelvic deformity is sometimes
seen. Deformity of long bones is highly unusual.

Osteomyelitis. Strictly an inflammation located in the
marrow cavity (or bone medulla) and trabecular bone,

arising from an infection. In practice such an infection
and inflammation is likely to involve the whole thickness
of the bone plus the periosteum and the term is usually
used in the general sense of an infection of a bone by an
organism such as Staphylococcus durens, usually eliciting an
acute inflammation and producing pus. However, other
organisms (especially Mycobacterium tuberculosis) may infect
bones and the inflammation may be mixed or chronic in
type. If a purulent exudate leaks under the periosteum it
may calcify and subsequently ossify, causing massive
irregular thickening of the bone.

Osteopenia. A deficit of bone mineral relative to the
cellular content of a bone. It may arise from any of a
number of causes, including: (i) vitamin D deficiency
arising from defective synthesis, dietary insufficiency, or
malabsorption; (ii) a range of renal dysfunctions including
excess fluid and phosphate loss in diabetes; (iii) endocrine
dysfunction, especially of the parathyroid gland and as a
result of hormone-producing neoplasms; and (iv) some
heritable defects of bone matrix which impair mineraliza-
tion.

Osteophyte. A thin, roughly leaf-shaped or knob-like
projection of new bone on the edge of a joint produced as
a result of repeated, heavy, or excessive stressing of the
joint. Less commonly osteophytes may occur on the joint
surface near the margins of the joint. They represent a
reactive compensatory change which reinforces the joint,
but may ultimately restrict its movement.

Osteoporosis. A condition in which the mass of bone per
unit area is diminished, while the ratio of bone mineral to
non-mineralized matrix is normal. Thus, there is a deficit
in total matrix, not of mineral alone. It arises from a
change in the proportion of osteoblastic to osteoclastic
activity, of whatever cause, so that there is a shift towards
osteoclasis (bone degradation). It is usually a generalized
condition, but localized forms are known including
Paget’s disease of bone (q.v.). Consequences can include
bone deformity and fracture.

Otitis media. A formerly common condition in which
there is bacterial infection of the middle ear, usually as a
consequence of an infection’s ascending to the Eustachian
tube from the throat. See also Mastoiditis.

Overlapping. Teeth are described as overlapping if they
appear to be misaligned in such a way that the lateral edge
of one tooth comes to be partially in front of, or behind,
the lateral edge of its neighbour. Commonly found in the
anterior dentition, it is a result of crowding or early
displacement of a tooth bud.



C:/WORK/Winchester9-i/22_AppD.3d – 26/9/16 – 9:39 – disk/sh/amj

APPEND IX D452

Paget’s disease of bone (syn. Paget’s disease or
Osteitis deformans). This curious disease involves a
dysregulation of bone synthesis and resorption initially
within a limited area of the affected bone or bones,
seeming to begin with increased resorption at the bone
surface. Increased bone deposition follows, but in a
disorderly manner, so that the microscopic architecture
of the bone becomes highly irregular, with erratically
arranged and uneven trabeculae and disarrangement of
the Haversian systems. The bone becomes thickened, but
weak, which can lead to the bowing of limbs, the sinking
down of the calvarium, and bowing out of the parietal
bones. Pathological fractures may occur in an affected
bone. The lesion may continue to enlarge at its edges
while becoming mostly quiescent more centrally. As
bones distort, joints may become abnormally loaded and
develop Osteoarthritis (q.v.) and, rarely, Pagetic bone
may undergo neoplastic transformation into osteosarco-
mata of variable histological appearance. The disease is
rare before the age of forty years. It has been associated
with the presence of viral inclusion bodies within
osteoclasts, but there are also indications of genetic
susceptibility. It has been speculated that measles virus
and/or canine distemper virus may be involved.

NB. Paget’s disease of bone should not be confused
with Paget’s disease of the nipple, which is a form of
breast carcinoma to which it is unrelated.

Periostitis. An inflammation of the periostium, often
leading to new bone deposition at the surface of a bone
and, if persistent, to bone thickening.

Plague. A general term for an epidemic of high mortal-
ity, usually applied to ‘The Plague’, which is an infection
with Yersinia pestis. Three forms of infection with Y. pestis
are known: (i) Bubonic plague is a form in which the
pathogen is engulfed by macrophages and enters the
lymphatic system, becoming concentrated in the lymph
nodes, where it proliferates, causing swelling and necrosis.
Necrotic axillary and inguinal nodes may swell to form
‘Buboes’ and burst through the overlying tissues; (ii)
Septicaemic plague occurs where there is a high
burden of the pathogen in the bloodstream and has a
very high mortality rate; (iii) Pneumonic plague arises
where the lungs become inflamed and oedematous, with
the pathogen growing in the oedema fluid in the lungs. It
is lethal.

Bubonic and septicaemic plague are transmitted by the
bite of the flea of infected rodents, but both can evolve
into pneumonic plague in which direct person-to-person
transmission can occur by exhalation or droplet transmis-

sion. Species other than man can be infected and several
kinds of small rodents are potential or known reservoirs of
infection world-wide.

Porotic hyperostosis. A condition in which the surface
of a bone shows a porous or spongy appearance because of
thinning of the outer cortical bone so that the trabecular
bone and marrow spaces can be seen at the bone surface.
It is considered to be related to expansion of the
haemopoietic tissue of the marrow and of trabecular
bone, at the expense of cortical bone, in response to
hypochromic Anaemia (q.v.), but it is by no means clear
that this is always a simple relationship or that this is the
predominant type of anaemia involved. The condition is
principally seen in the calvarium and the orbits of the
eyes, but it can occur elsewhere and be highly local,
possibly suggesting that it can have other aetiologies as
well. A further complication is that the appearance of
porotic hyperostosis can be imitated by post mortem
changes in bones in contact with soil, leading to its
overdiagnosis in archaeological material. See also Cribra

orbitalia and Hyperostosis.

Pus. The opaque liquid or semi-solid material resulting
from many forms of acute inflammation. It consists of
dead bacteria or other pathogens and the (now dead)
neutrophil polymorphs that have killed them, suspended
in a variable amount of tissue fluid and exudates. Some
macrophages and necrotic tissue cells can also be present.
Pus is found commonly in abscesses and around sites of
infection and is often collected to form the contents of an
Abscess (q.v.). Rarely pus may form from polymorphs
alone reacting to local necrosis without infection.

Retained dentition. A persistence of part or all of the
deciduous (primary) dentition beyond the point where it
is normally shed, especially where some primary teeth
persist into adult, or subadult, life. It can be associated
with impaction and several types of misplacement of
teeth.

Rickets. A failure of the normal mineralization of bone
matrix in the juvenile skeleton, unlike Osteomalacia

(q.v.). Hence, in rickets the cartilaginous growth plates and
the bone are both affected, and this leads to a pathological
outcome somewhat different from that in osteomalacia. In
rickets there is a bowing of the metaphyses of the long
bones, especially of the tibia, inadequate endochondral
ossification and growth in bone length, exaggerating the
tendency to a short stature caused by bowed long bones,
broadening of epiphyses, and the formation of broad,
knobbly costochondral junctions, leading to the ‘rachitic
rosary’ along the sides of the sternum. The underlying
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causes of rickets are similar to those of osteomalacia, of
which it is, in effect, a juvenile form.

Rotation of teeth. The turning of one or more teeth out
of their normal alignment by rotation about their long
axes. It is usually associated with crowding of teeth and is
especially notable in the anterior dentition.

Sacroiliitis. Inflammation of, or around, the sacroiliac
joints. It is usually applied to arthritic changes in the
sacroiliac joints, for example in Ankylosing spondylitis

(q.v.).

Sarcoma. A solid malignant neoplasm of mesenchymal
origin (i.e. arising within connective tissue). The various
types are generally named after their tissue of origin, thus
cartilage gives rise to chondrosarcoma, bone to osteosar-
coma, fibrous tissue to fibrosarcoma, etc.

Schmorl’s nodes. These appear as depressions on the
superior and inferior articular surfaces of vertebral bodies
and they are considered to be a consequence of early
degeneration of the intervertebral discs under pressure.
They are associated with reactive hyperplasia of chondro-
blasts.

Sclerosis. The pathological hardening of a tissue, usually
either by the deposition of collagen as in fibrosis or the
deposition of additional calcium salts as in the patholo-
gical calcification of tendons, ligaments, and cartilage, or
bone. In sclerotic bone there is an augmentation of matrix
above normal levels relative to its content of cells, so that
Eburnated (q.v.) bone may appear almost acellular.

Scoliosis. A lateral curvature of the spine at rest and not
under a transient asymmetric lateral load, as in carrying a
bag. It can arise from asymmetric muscle paralysis (e.g.
from poliomyelitis), asymmetry of the legs or gait, injury
to or disease of the spine or its associated musculature, or
congenital malformation of the spine, pelvis, or legs. A
Compensatory scoliosis is a corrective spinal response
to an abnormality either within the spine or elsewhere,
usually in the pelvis or legs. See also Kyphosis.

Scurvy. The deficiency disease resulting from an inade-
quate supply of vitamin C (ascorbic acid), whether the
result of dietary insufficiency or malabsorption. Because
the bodily reserves of vitamin C are small, a dietary deficit
can have a clinical effect in about six to eight weeks, so,
while the vitamin is normally in adequate supply in most
diets, seasonal deficiency may easily occur. Additionally,
the normal small intestine does not absorb vitamin C very
efficiently, so parasites infesting the small intestine may
seriously diminish uptake.

The major skeletal effects of scurvy are a consequence

of the role of vitamin C in the hydroxylation of lysine and
proline in collagen and the consequent impairment of its
cross-linking. In the child, there is defective production of
osteoid and consequent abnormality in epiphyseal bone
growth and the development of the membranous bones of
the skull. In the adult, these effects are much less, but
subperiostial bleeding may occur (as also in the child),
leading to secondary calcification. Mineralization is not
directly impaired in scurvy.

Bleeding may occur in many sites in scurvy because of
impaired blood clotting, but these are reflected skeletally
only where they directly influence bones and joints or
teeth. Epiphyses may be malformed in the child and in
both children and adults secondary bleeding may make
them abnormally knobbly or cause haemorrhage into
joints. This can cause ‘scorbutic rosary’ of the chondro-
costal joints resembling the ‘rachitic rosary’ of Rickets
(q.v.). There is often gingival bleeding and the periodontal
membrane may be abnormally weak and easily infected,
leading to increased tooth loss. Anaemia tends to develop
in prolonged scurvy either because the lack of vitamin C
directly impairs dietary iron uptake, or because it
increases haemorrhage, or because the vitamin C con-
centration is too low to protect reduced tetrahydrofolate.
Hence the type of anaemia seen varies from forms typical
of iron deficiency to megaloblastic types. Repair of bone is
also impaired in scurvy, as a part of the general impair-
ment of wound healing, because of the effects on the
structure of collagen.

Shovelling. The peculiar shape of the incisor teeth where
there is abnormal concavity, usually of their lingual
aspects, relative to their lateral edges so that a shovel-
like shape of the tooth results.

Smallpox. The major and much feared human disease
caused by the pox virus variola major, which is now
considered to be extinct in the wild, though it is still
held in two secure laboratories for reference purposes
should the disease ever reappear. The disease was con-
tagious, with a mortality rate of c.50 per cent in recent
times. Most survivors were to some degree disfigured.
Transmission was by inhalation of infected household
dust or by exhaled droplets from the airways of those
carrying the virus.

After initial infection, the virus proliferated in macro-
phages, first near the site of infection, and then in lymph
nodes draining the site, and finally throughout the body as
a result of blood-borne spread. In the later stages of this
dissemination the victim became febrile, with sweating,
shivering, and severe malaise until the characteristic rash



C:/WORK/Winchester9-i/22_AppD.3d – 26/9/16 – 9:39 – disk/sh/amj

APPEND IX D454

began to appear at two to three weeks from infection. The
‘pocks’ of the rash then developed from spots (macules)
successively to papules, vesicles, pustules, crusted pustules,
and, if the patient survived, began to heal slowly.
However, in those patients who would die, the pocks
became haemorrhagic and the fever returned. Thus, the
disease was either quite rapidly lethal or the patient was
severely ill for some time, but recovered. While a
transient arthropathy could occur in smallpox it seems
not to have been particularly common or to have had
much permanent consequence. Hence though bone and
bone marrow were certainly infected, any gross indication
of smallpox would be in lines of arrested growth in the
bones and lines of enamel hypoplasia in the teeth of those
survivors who contracted the disease when young.

Spina bifida. A condition in which there is an incom-
plete fusion of the posterior neural arches of sacral and/or
lumbar vertebrae, so that the spinal cord, its meninges,
and the associated nerves are not protected by bone and
are exposed dorsally to varying degrees. It is a neural tube
defect. In severe cases the cord, etc. may protrude (‘Spina
Bifida Cystica’) and there may be disability even if the
malformation is less severe. Where the condition affects
only a few vertebrae or the arches are substantially
complete, the overlying tissues may afford appreciable
protection to the cord, etc. and there may be no obvious
abnormality or disability in life. This is Spina bifida

occulta, which is moderately frequent in populations of
north-west European derivation and is seen fairly often in
archaeological material. Spina bifida is partially genetic in
origin, but is also influenced by several nutritional
deficiencies during fetal development, of which deficits
in dietary folic acid and vitamin B12 are probably the
most frequent, though inadequate intakes of selenium and
zinc have also been implicated.

Spondylitis. Inflammation of an intervertebral vertebral
joint, usually implying osteoarthritis of the joint with
degenerative disc disease. Now a slightly archaic term and
often replaced by Spondylosis (q.v.).

Spondylolysis. A defect of the neural arch of one or
more vertebrae, usually seen in the lumbar region of the
spine, so that the posterior part of the arch forms a
separate bone. It is considered that the cause is a gradually
developing fracture caused by heavy loading so that it can
be regarded as a type of false joint.

Spondylosis. The changes seen in degenerative disc
disease. These are the formation of new bone at the
vertebral margins (i.e. Intervertebral Osteochondrosis),
Osteophyte (q.v.) development, deterioration of the

cartilaginous intervertebral disc with possible rupture,
pitting of the bony surfaces of the vertebral body, and,
often, the formation of Schmorl’s nodes (q.v.). Inflam-
mation is not implied as a primary event.

Stafne’s defect of bone. A family of clinically asympto-
matic defects found in the lingual aspect of the horizontal
ramus of the mandible. Radiologically the defects, which
are usually unilateral and solitary, appear cyst-like, with
well-defined margins. Most occur between the angle of
the jaw and the third molar, though a much rarer type
(now called anterior Stafne bone defects) occur in the
anterior part of the mandible. It was formerly considered
that Stafne’s defects arose from persistent remnants of
cartilage, but it is now suggested that they arise from
pressure caused by the submaxillary salivary gland (in
most cases) or the sublingual salivary gland in the anterior
form.

Supernumerary cusps. Extra cusps additional to those
normally found upon a tooth. They are a developmental
peculiarity of genetic origin.

Supracondylar process. A projection or knob of bone
above the condyle of long bone in a joint.

Synostosis. A general term for the fusion of two bones,
either physiologically during embryogenesis or patholo-
gically.

Syphilis. A systemic and, usually, eventually chronic
granulomatous disease produced by infection with the
spirochaete Treponema pallidum. Infection is usually vener-
eal, but can be congenital.

In venereal syphilis three more or less well-defined
stages occur. Primary syphilis is characterized by a local
lesion of skin or mucous membranes (a ‘chancre’) contain-
ing a mixed inflammatory infiltrate, including lympho-
cytes and macrophages, and abundant proliferating
extracellular spirochaetes which rapidly spread via
lymph and blood. Secondary syphilis develops in two
weeks to three months from initial infection after an
asymptomatic interval from the healing of the primary
chancre and the onset of a strong immune response in the
host. It is characterized by a rash which may be episodic
and the development of foci of spirochaete proliferation
widely through the body despite growing host resistance.
After a further period of quiescence, which can be of
several years’ duration, tertiary syphilis develops, with the
appearance of ‘gummata’, the characteristic Granuloma

(q.v.) of syphilis, in which spirochaetes are found in small
numbers within macrophages and giant cells within the
granulomata.
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Gummata can be found almost anywhere, but are
typically in bones, liver, skin, spleen, and, rather more
rarely, in brain and testis. Also, non-granulomatous
inflammation may cause widespread injury including to
bone surfaces (Periostitis (q.v.) ) and blood vessels (e.g.
syphilitic aneurysm).

In congenital infections (acquired transplacentally),
infants may be born with a florid syphilitic rash and
involvement of the airways (syphilitic ‘snuffles’). Skeletal
abnormalities may occur among other consequences and
the incisor teeth may be malformed, when they erupt,
into a notched peg-like shape (‘Hutchinson’s teeth’). Many
infected fetuses die in utero and are stillborn or macerated
and there is a high mortality (c.50%) in surviving infants
even today.

Torus. A smooth rounded knob of bone developed either
in response to some persistent irritation of the periosteum,
principally around various openings in the skull, or at the
junction of two centres of ossification (i.e. at, or near, a
suture line). There are four types: (i) Torus auditivus

occurs around the external auditory meatus and may
cause deafness if large enough; (ii) Torus mandibularis

occurs on the mandible; (iii) Torus maxillaris occurs on
the maxilla; (iv) Torus palatinus occurs on the palate,
usually on or near the palatine suture.

Transposition. A disorder of tooth development such
that two adjacent teeth appear to have exchanged position.

Trauma. In its original sense trauma means injury and
this remains its meaning in pathology, where it is
generally applied to mean exogenous injury, whether
from accidental mishap, over-usage, or violence, of a
physical or, rarely, chemical origin. The term is not
normally applied to injury purely consequent upon
infection. Its recent and generally popular application to
psychiatric injury is not relevant here.

Tuberculosis (TB). The disease resulting from an
infection with Mycobacterium tuberculosis hominis or M.
tuberculosis bovis. Infections with other Mycobacteria gen-
erally show a different pattern of disease (e.g. with M.
leprae; see Leprosy), but the patterns are variable and the
signs and symptoms of TB can overlap with those of other
chronic granulomatous diseases, so definitive diagnosis
depends on confirming the presence of the organism,
which is difficult at best in archaeological material though
DNA analysis offers some hope.

Infection is usually by inhalation of droplets from the
coughing of an infected person and, in the nineteenth
century and earlier, by the ingestion of contaminated
milk or meat. The bacteria are engulfed, but not effect-

ively killed, by macrophages in which they are trans-
ported. Most bacterial proliferation in TB is within
macrophages. The regional draining lymph nodes
become involved, forming part of a ‘Ghon complex’. By
this stage there has been activation of T-lymphocytes and
release of various inflammatory mediators. If the T-
helper cell response was strong enough the further
progression of the disease may cease and, eventually,
the Ghon complex may calcify (and be detected in
archaeological material). Alternatively, if the response is
not adequate wholly to contain the infection large, well-
formed granulomata may appear and the disease may
slowly disseminate, possibly over several years. This is
Classical TB. If the immune response is weak Miliary

TB develops and small millet-seed-sized and poorly
formed Granulomata appear widely and rapidly.
Death in TB can result from respiratory compromise,
infection of the brain, secondary infections, or from the
erosion of a major blood vessel, causing a lethal haemor-
rhage, often with vomiting of blood. Subclinical infection
is fairly common today and may well have been so in the
past, so that latent disease might well have developed into
the clinical form in association with malnutrition or
acquired immune deficit.

Tumour. An ancient general term for a swelling, which
has gradually become used in common parlance as a
synonym for a solid Neoplasm (q.v.).

Typhoid fever. An infection with the bacterium Salmo-
nella typhi and the responses to it. Infection is by ingestion
of contaminated food or water, or by contact with an
infected human or animal carrier. The bacteria enter
Peyer’s patches of lymphoid tissue in the intestinal wall
and thence gain entry to the bloodstream. Septicaemia
follows, with toxaemia. The gut-associated lymphoid
tissue becomes swollen and ulcers develop in the small
intestine, which may perforate and bleed, either as bloody
diarrhoea or simple bleeding. If untreated, up to one third
of patients die from this within about three weeks from
infection. Injuries from the bacterial toxin and immune
responses may also occur in the heart, kidney, liver, gall-
bladder, and elsewhere. Other species of Salmonella can
infect man, but usually cause mild disease.

Typhus. A generic term for a family of similar diseases
caused by any one of several species of Rickettsia. The
spotted fevers are closely related. Epidemic typhus (caused
by R. prowazeki) and endemic typhus (caused by R. typhi)
are very widespread. The former is spread by the human
body louse and the latter by rat fleas. Other rickettsial
diseases, including other forms of typhus, are of a more
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restricted distribution and are largely spread by the bites
of ticks, fleas, and mites. Most of these diseases can also be
spread by the scratching of skin contaminated with the
faeces of the vectors.

All Rickettsiae are obligate intracellular parasites akin to
specialized bacteria, which colonize the endothelial cells
of small blood vessels, especially capillaries, initially at the
site of infection and later systemically. Swelling and
damage to endothelial cells leads sequentially to capillary
obstruction, thrombosis, sometimes to necrosis and a
mixed inflammatory response. The resulting disease is of
variable severity depending upon the species of Rickettsia
involved and the strength of the host’s responses. Latent
infection and relapse can occur in patients with R.
prowazeki infections, leading this form of the disease to
recur in human populations without there being an
animal reservoir. In other forms of typhus rodents such
as mice are commonly reservoirs.

Varus deformity. The outward bowing of the legs (‘bow
legs’) seen in rickets or Paget’s disease of bone (q.v.).
The opposite abnormality (‘knock knees’) is a valgus
deformity.

Wormian bones. Ossicles formed in sutures of the skull,
especially in the lambdoid, sagittal, and coronal sutures.
They arise from the development of minor centres of
ossification at a late stage in the growth of the skull
shortly before the sutures begin to close and are under a
high degree of genetic determination. They are a devel-
opmental variant rather than being pathological.

Wounds. Wounds on bones, unless acquired post
mortem, must have passed through soft tissues, while
soft-tissue injuries may or may not reach bone depending
upon their depth, site, and direction.

Blade wounds to soft tissue are classified as: (i) Incised

wounds, if the predominant direction of movement of
the blade is in the plane of the surface being cut; (ii)
Chops, if the predominant direction of movement of the
blade is normal to the plane of the surface being cut (i.e. at
right angles); (iii) Lacerated wounds, if the direction of
movement of the blade is oblique to the plane of the
surface being cut, especially if the blade is blunt. Incised
wounds and chops have two straight edges, lacerated
wounds have one straight edge and one rolled edge. An
irregularity in the blade will produce marks in the
direction of the cut, so that incised wounds and chops
may show marks either along or at right angles to the
wound respectively. In lacerated wounds such marks may
be visible on the straight edge. Clearly some wounds will
show features of both chopping and incision and be of a
hybrid type produced by a slashing motion.

If a wound penetrates to and into bone, the marks of
incision, chopping, or slashing will be similar to those in
soft tissues, with two straight edges and any irregularities in
the blade being reflected in the sides of the wound.
Lacerated wounds have a different appearance in bone.
One edge is straight, representing the lower side of the cut,
while the upper side of the cut may be split (i.e. fractured)
out as a flake of bone or the flake may be retained, but with
a hairline fracture running out continuing the direction of
movement of the blade, or the flake may be retained with
or without a hairline crack, but be curved upward away
from the blade, especially as the bone dries (as in much
archaeological material). A blunt blade or a blade impacting
at a very narrow angle may simply produce a surface
abrasion or scrape on the bone.

Blunt objects, such as hammers, may fracture bone,
often with displacement, and cause abrasions, but they
tend to leave small flakes of bone turned inward at the
edges of the wound, in the direction of movement.



C:/WORK/Winchester9-i/23_index1_Anthrop.3d – 20/10/16 – 14:49 –

INDEX I

ANTHROPOLOGY

Page numbers in bold indicate an illustration with or without text

abscesses, dental 8, 72, 74, 324, 331, 333, 414, 428
Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; London East cemetery;

Poundbury, Dorchester; Trentholme Drive, York;

Shepton Mallet, Somerset 88

Eastern, Northern, and Western cemeteries, Winchester 86,

88

Lankhills Romano British cemetery, Winchester:

1967–72 excavations 74–5, 77, 81, 88, 90, 119, 176–8,

193–4, 414–15

2000–5 excavations 74, 88

Pooled Roman sample, Winchester 238, 240, 254, 406

Victoria Road West, Winchester 82, 84, 88–9

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 254, 406, 413

Saxon 1 sample 242, 246, 406

Saxon 2 sample 242, 247, 406

Combined Saxon sample 248–9, 406, 414–15

Cathedral Green, Winchester:

Anglo-Saxon charnel 328, 330, 332, 335–6

Anglo-Saxon graves 328, 330, 332, 335–6, 406, 414–15

Staple Gardens, Winchester 428

Medieval: Cathedral Green, Winchester, Medieval graves 326,

328, 330, 332, 335–6, 406, 414–15

age at death 33–4, 41, 385–6; average 45–6, 213–15, 255, 270,

275, 278, 337;

see also mortality, distribution

age determination: Lankhills Romano-British cemetery,

Winchester, 1967–72 excavations 21–2

age distribution 424–5

Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; London East cemetery;

Poundbury, Dorchester; Shepton Mallet, Somerset;

Trentholme Drive, York 43–5, 47

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 23, 25, 27–32

2000–5 excavations 31–2

1967–72, 2000–5 and Wessex Archaeology excavations

combined 32–3

Pooled Roman sample, Winchester 403–4, 405

Western cemeteries, Winchester 41, 43

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire, Combined Saxon

sample 403–4, 405

Cathedral Green, Winchester:

Anglo-Saxon charnel 281, 282, 423–5

Anglo-Saxon graves 281, 282, 283, 403–4, 405, 423–5

Staple Gardens, Winchester 423

Medieval: Cathedral Green, Winchester, Medieval graves

280–2, 283, 284, 403–4, 405, 423–5

see also mortality, distribution

agenesis, dental:
M3, see congenital absence, M3

other 128–9, 131

incisors, Cathedral Green, Winchester, Anglo-Saxon graves

313

premolars, Cathedral Green, Winchester:

Anglo-Saxon charnel 311

Anglo-Saxon graves 311, 313

Medieval graves 310–11, 312–13, 314

see also dentition, tooth loss

amputation 414

Cathedral Green, Winchester, Medieval graves 382, 383, 410–

11

Dunstable, Bedfordshire; Horcott Quarry, Gloucestershire;

Kempston, Hertfordshire, Romano-British

cemeteries 100

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 92, 99–100, 137–8, 191, 410

2000–5 excavations 100, 137–8, 410–11

arthritis 91, 106, 115, 142, 145, 201
rheumatoid arthritis:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Trentholme Drive, York,

Romano-British cemeteries 142, 144

Cathedral Green, Winchester:
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Anglo-Saxon charnel 353

Medieval graves 353-4, 356–7

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 107

see also diffuse idiopathic skeletal hyperostosis (DISH);

osteoarthritis; osteophytosis; spondylosis

attrition, dental, see dentition, attrition

auditory torus, see torus auditivus

blade injuries 369–71, 375, 413–14
Roman:

Cirencester, Gloucestershire 141, 145

Eastern and Northern cemetery, Winchester 141

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 127

Anglo-Saxon:

Alton, Hampshire; Ports Down, Hampshire; Snell’s Corner,

Horndean, Hampshire; Worthy Park, Kings

Worthy, Hampshire 409

Cathedral Green, Winchester:

Anglo-Saxon charnel 364–5, 366, 367, 368

Anglo-Saxon graves 364–5, 366–8

Medieval: Cathedral Green, Winchester, Medieval graves

364–5, 366, 367, 375

brachycranial skull (also brachycephalic) 273, 285, 392, 400,
426

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 55–6

2000–5 excavations 63

bregmatic bone, see extrasutural ossicles

bubonic plague, see Index II, Black Death

bunions (hallux valgus): Cathedral Green, Winchester:

Anglo-Saxon graves 356

Medieval graves 356, 358

burials, number of:
Cathedral Green, Winchester, comparative discussion 5, 266–

7, 278

Lankhills Romano-British cemetery, Winchester, total 32

Staple Gardens Anglo-Saxon cemetery, Winchester 423

calculus 324
Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 77, 79, 82, 176, 179, 184, 191, 195–6

Cathedral Green, Winchester, Medieval graves 313, 332,

337

see also periodontal disease

canonical analysis, Cathedral Green, Winchester,
comparative discussion 297, 298–301, 302

Carabelli’s cusp:
Cathedral Green, Winchester, comparative discussion 314,

315

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 82, 128–30, 131, 133–4, 179, 181–4,

187, 189, 195

caries, dental 8, 77, 88, 89, 255, 324, 326, 414–15, 419,
428

Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; London East cemetery;

Poundbury, Dorchester; Shepton Mallet, Somerset;

Trentholme Drive, York 87–90

Eastern, Northern and Western cemeteries, Winchester

86–8

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 72–3, 74, 81, 86–8, 90, 181, 183–4,

191

2000–5 excavations 87–8

Pooled Roman sample, Winchester 238–9, 254, 406, 407

Victoria Road West, Winchester 82–3, 86–8

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 254, 406, 413

Saxon 1 sample 238, 242–3, 406

Saxon 2 sample 242, 244, 406

Combined Saxon sample 242, 245, 406

Cathedral Green, Winchester:

Anglo-Saxon charnel 327–8, 329, 330, 331, 335

Anglo-Saxon graves 327–8, 329, 330, 331, 335, 406,

407

Staple Gardens, Winchester 428

Medieval: Cathedral Green, Winchester, Medieval graves 326,

327–8, 329, 330, 331, 333, 335, 406, 407

carotid artery, calcified 341; Cathedral Green, Winchester,

Medieval graves 358, 361

chi-square tests 218–19, 309
Roman:

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 29–30

2000–5 excavations 31

Pooled Roman sample, Winchester 228–9, 235–6

Anglo-Saxon samples, Early, Hampshire 235–6

Saxon 1 sample; Saxon 2 sample 228–9

cleft palate 386

congenital absence:
M3 8, 87, 89, 256, 309–11, 400, 413
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Roman:

Butt Road, Colchester; Cannington, Somerset;

Cirencester, Gloucestershire; London East

cemetery; Poundbury, Dorchester; Trentholme

Drive, York 88

Eastern, Northern and Western cemeteries, Winchester

88

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 77, 78, 88, 128–9, 131, 133–4,

157, 165, 187, 254, 400

2000–5 excavations 88

Pooled Roman sample, Winchester 238, 242

Victoria Road West, Winchester 86–8, 254, 400

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 249, 253–4

Saxon 1 sample 249

Saxon 2 sample 249, 254

Combined Saxon sample 249, 400

Cathedral Green, Winchester, Anglo-Saxon charnel;

Anglo-Saxon graves 311, 400

Medieval: Cathedral Green, Winchester, Medieval graves

311, 400, 413

other teeth:

Cathedral Green, Winchester, comparative discussion 309–

11, 312-13

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 81, 130

congenital hip dysplasia: Lankhills Romano-British cemetery,

Winchester, 1967–72 excavations 125, 126, 130,

177, 180

cranial height index 50–2

Butt Road, Colchester; Poundbury, Dorchester, Romano-

British cemeteries 67

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 52, 57, 67

2000–5 excavations 52, 67

1967–72 and 2000–5 excavations combined 57

cranial index 69, 73, 396, 400, 427

Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Poundbury, Dorchester;

Trentholme Drive, York 64, 65, 67, 70

Eastern, Northern and Western cemeteries, Winchester 63,

64, 67, 70

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 48–50, 53, 54, 55, 63, 64, 65, 67,

173–81, 184–8, 191–5, 197–8

2000–5 excavations 50, 60, 64, 65, 67

1967–72 and 2000–5 excavations combined 55, 56

Pooled Roman sample, Winchester 218, 221, 222, 223–4,

256, 395, 396

Victoria Road West, Winchester 48–9, 53–5, 61, 63, 64, 65,

67

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 221, 256

Saxon 1 sample; Saxon 2 sample 396

Combined Saxon sample 221, 222, 223–4, 256, 395,

396

Cathedral Green, Winchester:

Anglo-Saxon charnel 285, 292, 396

Anglo-Saxon graves 279, 285, 292, 396

Staple Gardens, Winchester 426

Medieval: Cathedral Green, Winchester, Medieval graves 279,

285, 292, 396

cranial measurements 8, 48, 269, 387, 389, 395, 400
Roman:

Cannington, Somerset; Poundbury, Dorchester;

Trentholme Drive, York 65–6

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 48–50, 53, 62, 66, 69

Pooled Roman sample, Winchester 218, 223–4, 227–30

Victoria Road West, Winchester 48–9, 53, 61–2, 66, 69

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 227–30

Saxon 1 sample 224

Saxon 2 sample 225

Combined Saxon sample 226

Cathedral Green, Winchester:

Anglo-Saxon charnel 288–9

Anglo-Saxon graves 286–7

Medieval: Cathedral Green, Winchester, Medieval graves

290–1

cranial non-metric traits 8, 48, 218, 227–37, 323, 396
Anglo-Saxon samples, Early, Hampshire 230, 235–7

Saxon 1 sample 232

Saxon 2 sample 233

Combined Saxon sample 234

Cathedral Green, Winchester, comparative discussion 269,

303, 305, 322–3, 362, 363

Pooled Roman sample, Winchester 230–1, 235–7

cranial suture hyperossification: Lankhills Romano-British

cemetery, Winchester, 1967–72 excavations 124

‘crater’ lesions 365, 367, 371, 413
Cathedral Green, Winchester:

Anglo-Saxon charnel 365, 370, 371, 409–10

Anglo-Saxon graves 365

Medieval graves 365, 370, 409–10

cribra femoris 340; Cathedral Green, Winchester, Anglo-Saxon

graves; Medieval graves 339
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cribra orbitalia 414

Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Poundbury, Dorchester;

Trentholme Drive, York 144–5

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 111–2, 113, 114–5, 129, 138–9,

143–5, 175–82, 184–6, 189–93, 195–6, 198

2000–5 excavations 138–9

1967–72 and 2000–5 excavations combined 138–9, 407,

413, 415

Winchester cemeteries other than Lankhills 143–4

Anglo-Saxon:

Cathedral Green, Winchester:

Anglo-Saxon charnel 339–40, 407, 413, 415

Anglo-Saxon graves 319, 339–40, 407, 413, 415

Worthy Park, Kingsworthy, Hampshire 407

Medieval: Cathedral Green, Winchester, Medieval graves

339–40, 407, 413, 415

death rate 270–1, 273–7
Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 24–5, 27, 45

Staple Gardens Anglo-Saxon cemetery, Winchester 425

decapitation 414

Roman:

Butt Road, Colchester; Cirencester, Gloucestershire;

Poundbury, Dorchester, 142

Kempston, Bedfordshire 169

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 12, 92, 101–4, 106, 133–4, 137–8,

142, 147–9, 150, 151–4, 155, 156, 157–9, 160, 163–

4, 165, 167–72, 181, 190, 193, 195, 198–9, 415

2000–5 excavations 104–6, 137–8, 142, 160, 161–2, 163,

165, 166–7, 168–70, 415

1967–72 and 2000–5 excavations combined 147, 408, 413

Winchester cemeteries other than Lankhills 142

Anglo-Saxon: Winnall II, Winchester 408, 415

see also human sacrifice

demography 6, 15–16, 25–7, 205

Eastern Romano-British cemetery, Winchester 41–3

homogeneity or heterogeneity 39

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 22–3, 25–7, 46–7

2000–5 excavations 27–8, 30–5

1967–72 and 2000–5 excavations combined 32, 35

1967–72, 2000–5 and Wessex Archaeology excavations

combined 32, 35, 36, 40

Northern Romano-British cemetery, Winchester 40–1, 43–4,

47

Romano-British and Early Anglo-Saxon compared 215–7

Victoria Road West Romano-British cemetery, Winchester

46–7

Winchester Romano-British cemeteries other than Lankhills

41

see also age at death; death rate; mortality, childhood;

distribution

dentition:
anomalies:

Cathedral Green, Winchester, comparative discussion 309–

11, 312–15

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 81, 128–30

see also dentition, crowding; overlapping; rotation

attrition 267–8, 269, 336

Cathedral Green, Winchester:

Anglo-Saxon charnel; Anglo-Saxon graves 274, 275,

324–6, 336

Medieval graves 274, 275, 313, 324–5, 326, 336

crowding: Lankhills Romano-British cemetery, Winchester,

1967–72 excavations 80, 81, 128–30, 131, 133, 195

deciduous, retained:

Cathedral Green, Winchester, comparative discussion 310,

312–13, 314

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 80, 81, 128–9, 131, 133

double teeth 314

incisors, shovel-shaped:

Cathedral Green, Winchester, comparative discussion

315

Lankhills Romano-British cemetery, Winchester 1967–72

excavations 182

overlapping: Lankhills Romano-British cemetery, Winchester,

1967–72 excavations 81, 196

peg teeth:

Cathedral Green, Winchester, comparative discussion 312–

13

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 81, 181, 184, 188, 190, 199

pulp exposure 324

Cathedral Green, Winchester:

Anglo-Saxon charnel; Anglo-Saxon graves 327, 330, 331

Medieval graves 313, 327, 330, 331

rotation: Lankhills Romano-British cemetery, Winchester,

1967–72 excavations 80, 81, 130, 131, 133, 195

tooth loss, ante mortem 89, 324, 414, 428

Roman:

Butt Road, Colchester; Cannington, Somerset;

Cirencester, Gloucestershire; London East

cemetery; Poundbury, Dorchester; Shepton Mallet,

Somerset; Trenthome Drive, York 88

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 8, 72, 76, 77, 88, 90, 119, 178

2000–5 excavations 77, 88
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Eastern, Northern and Western cemeteries, Winchester

86, 88

Pooled Roman sample, Winchester 238, 241, 254, 406,

407

Victoria Road West, Winchester 82, 85–6, 88

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 406, 407

Saxon 1 sample 249–50, 254, 406

Saxon 2 sample 249, 251, 406

Combined Saxon sample 249, 252, 406, 407

Cathedral Green, Winchester:

Anglo-Saxon charnel 328, 330, 333, 334, 335

Anglo-Saxon graves 328, 330, 333, 334, 335, 406,

407

Staple Gardens, Winchester 428

Medieval:

Cathedral Green, Winchester, Medieval graves 328, 330,

333–4, 335, 406, 407

‘Paradise’ medieval cemetery 382

transposition of teeth: Lankhills Romano-British cemetery,

Winchester, 2000–5 excavations 81

trauma:

Cathedral Green, Winchester:

Anglo-Saxon charnel; Anglo-Saxon graves 336

Medieval graves 336, 337

see also abscesses; agenesis, dental; calculus; Carabelli’s cusp;

caries, dental; congenital absence; dentition; enamel

hypoplasias; enamel pearl formation; hyperdontia;

hypodontia; linear enamel hypoplasia (LEH);

microdontia; periodontal disease

diaphysial aclasia 303, 319–20, 321

diffuse idiopathic skeletal hyperostosis (DISH, also called
Forestier’s disease):

Cathedral Green, Winchester:

Anglo-Saxon charnel 357, 359–60

Medieval graves 357, 359

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 95, 99, 109, 111, 137–8, 174, 183, 189,

191, 197

2000–5 excavations 137–8

dimorphism index (DI) 70, 220, 405
Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; London East cemetery; London

Road, Gloucester; Poundbury, Dorchester; Shepton

Mallet, Somerset; Trentholme Drive, York,

Romano-British cemeteries 70

Eastern, Northern and Western Romano-British cemeteries,

Winchester 70

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 69–79

2000–5 excavations 69–70

Victoria Road West Romano-British cemetery, Winchester

69–70

discontinuous variation, see cranial non-metric traits

discriminant functions 21, 29, 230, 429–31, 433–4, 436
Anglo-Saxon samples, Early, Hampshire:

Saxon 1 sample 227, 434

Saxon 2 sample 227, 435

Combined Saxon sample 226–7

Pooled Roman sample, Winchester 226–7

dislocation 364

Cathedral Green, Winchester, comparative discussion 372–3,

379, 380–1, 382–3

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 92, 96, 98, 125, 126, 130, 138, 177,

180, 196

2000–5 excavations 138

DNA studies x, 91, 130, 257–8, 259–60, 396

dysentery 276, 403

enamel hypoplasias 414–15
Roman:

Butt Road, Colchester; Cannington, Somerset; London East

cemetery; Poundbury, Dorchester; Shepton Mallet,

Somerset 87–90

Eastern, Western and Northern cemeteries, Winchester

87–90

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 81, 88–90

2000–5 excavations 81, 89–90

Victoria Road West, Winchester 87

Anglo-Saxon: Cathedral Green, Winchester, Anglo-Saxon

charnel; Anglo-Saxon graves 336

Medieval: Cathedral Green, Winchester, Medieval graves

336

see also linear enamel hypoplasia (LEH)

enamel pearl formation:
Cathedral Green, Winchester, Anglo-Saxon graves 314, 315

Lankhills Romano-British cemetery, Winchester, 2000–5

excavations 81

epipteric bone, see extrasutural ossicles

extrasutural ossicles:
Cathedral Green, Winchester:

Anglo-Saxon charnel 305–6, 307-9

Anglo-Saxon graves 305–7

Medieval graves 305, 306–7, 310

see also lambdoid ossicles
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facial index:
Butt Road, Colchester; Trentholme Drive, York, Romano-

British cemeteries 67

Lankhills Romano British cemetery, Winchester:

1967–72 excavations 50–2, 56

2000–5 excavations 50–2

1967–72 and 2000–5 excavations combined 57

fetus 24, 44, 47, 175, 178, 200, 281–2, 283, 284, 405, 418, 420, 455

fracture 364

Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Poundbury, Dorchester;

Trentholme Drive, York 141

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 92, 93–5, 96, 102–3, 107–8, 116,

124, 127, 129, 136, 137, 141, 145, 173, 175–6, 178–

9, 181, 183, 185–6, 188–90, 192, 194, 196–9

2000–5 excavations 135, 165

1967–72 and 2000–5 excavations combined 135, 409,

413

Winchester cemeteries other than Lankhills 141

Anglo-Saxon:

Alton, Hampshire; Snell’s Corner, Horndean, Hampshire;

Worthy Park, Kingsworthy, Hampshire 409

Cathedral Green, Winchester:

Anglo-Saxon charnel 365, 372, 379

Anglo-Saxon graves 308, 365, 367–8, 370–3, 374–5, 376–

7, 378–9, 381, 409–10, 415

Medieval: Cathedral Green, Winchester, Medieval graves 365,

373, 374–81

gout: Cathedral Green, Winchester, Anglo-Saxon graves 357–8

haematoma 363

Cathedral Green, Winchester, comparative discussion 370,

371

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 98, 137, 176, 178, 181

2000–5 excavations 137

handedness: Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 50, 58–60

2000–5 excavations 58

1967–72 and 2000–5 excavations combined 60

human sacrifice:
Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 147, 151, 154

2000–5 excavations 151

see also decapitation

hydatid disease (echinococcosis): Cathedral Green,
Winchester, Medieval graves 340, 341,

342

hydrocephalus: Cathedral Green, Winchester, Anglo-Saxon

graves 319, 320

hyperdontia: Cathedral Green, Winchester, Anglo-Saxon

charnel; Anglo-Saxon graves 314

hyperostosis frontalis interna 117

Cannington Late Romano-British cemetery, Somerset 145

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 118, 138, 144, 187

2000–5 excavations 138

Poundbury Late Romano-British cemetery, Dorchester,

Dorset 144

hypodontia 309, 311; see also agenesis: M3; other; congenital

absence, M3

hypoplastic enamel defects, see enamel hypoplasias

Inca bone, see extrasutural ossicles

lambdoid ossicles 322
Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 184

see also extrasutural ossicles

leprosy 275, 408, 414

Cathedral Green, Winchester, Anglo-Saxon charnel; Medieval

graves 345, 346, 408, 413

Cannington Late Romano-British cemetery, Somerset 145

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 99, 127, 408, 413

linear enamel hypoplasia (LEH):
Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 72, 78, 79, 80–81, 90, 173–81, 183–5,

187–8, 190–1, 193–9

Poundbury Late Romano-British cemetery, Dorchester,

Dorset 88

see also enamel hypoplasias

Mahalanobis’ D-square with arcsine transformation 219,

229

malaria 403

malnutrition 70, 388, 405, 407; see also nutrition
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mastoiditis 92, 118
Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 118–9, 138, 145

2000–5 excavations 138

metastatic tumours: Cathedral Car Park, Winchester 275, 363

metric traits, see cranial and postcranial measurements

metopic suture (‘metopism’) 322, 427
Cathedral Green, Winchester, Anglo-Saxon charnel;

Anglo-Saxon graves; Medieval graves 304

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 123, 128–30, 132, 133–4, 140, 165,

190

2000–5 excavations 140

1967–72 and 2000–5 excavations combined 140

Staple Gardens Anglo-Saxon cemetery, Winchester 426–8

microdactyly 319

microdontia 312; see also dentition, peg teeth

mortality:
childhood 37, 43–5, 385–6, 403

distribution:

Roman:

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 23–4, 25, 26, 27, 34, 36, 38, 40,

43, 215–7

2000–5 excavations 24, 36

1967–72 and 2000–5 excavations combined 35

1967–72, 2000–5 and Wessex Archaeology

excavations combined 35, 36, 40

Area W, Areas F, E, O and Victoria Road West

compared 38

Pooled Roman sample, Winchester 214, 215–16, 217

Victoria Road West, Winchester 36, 37–8, 39, 40

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire:

Saxon 1 sample; Saxon 2 sample 212–14

Combined Saxon sample 214, 215–16, 217

Cathedral Green, Winchester, Anglo-Saxon graves 280

see also age at death; age distribution; sex distribution

multivariate statistical analyses ix, x, 8, 218–19, 226, 229–30,
237, 256, 269, 296, 301–2, 395–6, 412, 429–32; see

canonical analysis; discriminant functions;

Mahalanobis’ D-square with arcsine

transformation; Penrose ‘size and shape’; and

principal component analysis

myositis ossificans 364, 376
Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 92, 96, 97, 98, 120, 137–8, 179, 182,

187–8, 195–6, 199

2000–5 excavations 137–8

Cathedral Green, Winchester, Medieval graves 319

non-metric traits, see cranial non-metric traits

nutrition 16, 36, 70, 72, 79–80, 90–1, 108, 112, 115, 118, 140,

143–4, 275, 303, 316, 336, 339, 388, 395, 398, 405–

8, 413; nutritional deficits 70, 80, 108, 115, 117,

129, 138, 145, 388, 402; see also malnutrition

osteitis deformans, see Paget’s disease

osteoarthritis:
general:

Roman:

Butt Road, Colchester; Cannington, Somerset;

Cirencester, Gloucestershire; Poundbury,

Dorchester; Trentholme Drive, York 142–3

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 95–6, 99, 106, 107, 108–9, 111,

115, 127, 137, 142–3, 173–80, 182–99, 201

2000–5 excavations 134, 137–8, 142–3

1967–72 and 2000–5 excavations combined 137

Winchester cemeteries other than Lankhills 143

Anglo-Saxon: Cathedral Green, Winchester 357–8

Anglo-Saxon charnel 351–2, 353, 354–8, 359–60

Anglo-Saxon graves 351–6, 357, 358, 380–1, 382

Medieval: Cathedral Green, Winchester, Medieval graves

351–2, 353–6, 356-7, 358–60, 381

extraspinal:

Cathedral Green, Winchester, comparative discussion 353–

59, 360

Cirencester Romano-British cemeteries, Gloucestershire

142–3

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 111–12, 137–8, 142

2000–5 excavations 137–8, 143

1967–72 and 2000–5 excavations combined 137

Poundbury Late Romano-British cemetery, Dorchester,

Dorset 143

secondary to other pathology:

Cathedral Green, Winchester, comparative discussion 364

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 107–8

traumatic:

Cathedral Green, Winchester:

Anglo-Saxon graves 380–2

Medieval graves 381

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 107, 108
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vertebral:

Cathedral Green, Winchester, Anglo-Saxon charnel;

Anglo-Saxon graves; Medieval graves 357–8

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 111, 201

osteochondritis dissecans:
Butt Road, Colchester; Cannington, Somerset; Cirecenster,

Gloucestershire, Romano-British cemeteries 142

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 98, 137–8, 142, 174

2000–5 excavations 137–8

osteochondroma:
Cathedral Green, Winchester, comparative discussion 362

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 121, 138, 177, 193

2000–5 excavations 138

osteoma:
Cathedral Green, Winchester:

comparative discussion 349, 362

Medieval graves 362

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 121, 122, 138, 173–4, 176–8, 182,

185–8, 190, 192–3, 196, 198

2000–5 excavations 138

osteomyelitis:
Cathedral Green, Winchester, Anglo-Saxon graves; Medieval

graves 344, 345

Cirencester Romano-British cemeteries, Gloucestershire 145

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 119, 122, 127

osteophytosis:
Butt Road, Colchester; Cannington, Somerset; Poundbury,

Dorchester, Romano-British cemeteries 142–4

Cathedral Green, Winchester, Anglo-Saxon graves; Medieval

graves 356

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 107–10, 137, 143, 174–9, 181–3, 186–

8, 198

2000–5 excavations 137, 143

1967–72 and 2000–5 excavations combined 137

osteoporosis 113–4, 125, 145, 340, 376
Cathedral Green, Winchester, Anglo-Saxon graves 319

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 114, 129, 138, 144

2000–5 excavations 138

Poundbury Late Romano-British cemetery, Dorchester,

Dorset 144

otitis media 118

Paget’s disease of bone 356
Cathedral Green, Winchester, Anglo-Saxon charnel; Anglo-

Saxon graves; Medieval graves 360, 361

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 191

parasite infection, see hydatid disease

parietal notch bone, see extrasutural ossicles

Penrose ‘size and shape’ 389

periodontal disease:
Cathedral Green, Winchester:

Anglo-Saxon charnel; Anglo-Saxon graves 335–6

Medieval graves 313, 332, 335–6, 337

see also calculus

periostitis 413, 347, 348–9
Roman:

Butt Road, Colchester; Cirencester, Gloucestershire;

Poundbury, Dorchester 145

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 116–19, 120, 130, 138–40, 145, 173,

182, 184, 187, 190, 192–4

2000–5 excavations 138–40

1967–72 and 2000–5 excavations combined 139, 408

Anglo-Saxon:

Alton, Hampshire 408

Cathedral Green, Winchester:

Anglo-Saxon charnel 347–9

Anglo-Saxon graves 347–9, 408

Medieval: Cathedral Green, Winchester, Medieval graves 343,

344, 347–9, 350, 408, 415

platycnemia 388, 389

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 50, 58–9

1967–72 and 2000–5 excavations combined 59

2000–5 excavations; 1967–72 and 2000–5 excavations

combined 58

platymeria 388, 389

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 50, 55–8

1967–72 and 2000–5 excavations combined 58

2000–5 excavations; 1967–72 and 2000–5 excavations

combined 56

pneumonia 403

pneumonic plague, see Index II, Black Death

poliomyelitis:
Cathedral Green, Winchester, Medieval graves 347

Cirencester Romano-British cemeteries, Gloucestershire 145
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porotic hyperostosis:
Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 108, 111–13, 138, 143, 175, 201

2000–5 excavations 138

Poundbury Late Romano-British cemetery, Dorchester,

Dorset 144

Winchester Romano-British cemeteries other than Lankhills

143

postcranial measurements:
Cathedral Green, Winchester, Anglo-Saxon charnel;

Anglo-Saxon graves; Medieval graves 293–4

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 8, 48–9, 51–2

principal component analysis 323

pulmonary disease 138, 408; see also pneumonia; tuberculosis

rickets (vitamin D deficiency) 275, 388, 414
Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Poundbury, Dorchester;

Trentholme Drive, York 144

Northern cemetery, Winchester 144

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 96, 116, 117, 127, 130, 138–9, 182,

190, 407, 413

2000–5 excavations 138–9, 407, 413

Anglo-Saxon: Cathedral Green, Winchester, Anglo-Saxon

graves 338, 407, 413

Medieval:

Cathedral Green, Winchester, Medieval graves 338, 339,

407, 413

Wharram Percy, Yorkshire 116

saggital ossicles, see extrasutural ossicles

scurvy (vitamin C deficiency) 116, 414
Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Poundbury, Dorchester;

Trentholme Drive, York, Romano-British

cemeteries 144

Northern Romano-British cemetery, Winchester 144

Cathedral Green, Winchester, Anglo-Saxon graves; Medieval

graves 338, 388, 407, 413

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 116–17, 127, 129, 138–9, 144

2000–5 excavations 138–9, 144, 407, 413

septicaemic plague, see Index II, Black Death

sex determination:

Cathedral Green, Winchester, comparative discussion 267, 279

discriminant functions 21

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 21–2

sex distribution 425

Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; London East cemetery;

Poundbury, Dorchester; Shepton Mallet, Somerset;

Trentholme Drive, York 44–5

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 11, 25, 29–30, 32, 36, 44

2000–5 excavations 31–2, 36, 44

1967–72, 2000–5 and Wessex Archaeology excavations

combined 32–3

Northern and Western cemeteries, Winchester 42, 44

Anglo-Saxon:

Cathedral Green, Winchester:

Anglo-Saxon charnel 269, 280, 281, 282

Anglo-Saxon graves 280, 281, 282

Staple Gardens, Winchester 425

Medieval: Cathedral Green, Winchester, Medieval graves 280,

281, 283–4

sexual dimorphism, cranial:
Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 49, 69

2000–5 excavations 69

Victoria Road West Romano-British cemetery, Winchester 69

sexual dimorphism, stature:
Anglo-Saxon samples, Early, Hampshire 219, 257, 405–6

Butt Road, Colchester; Cannington, Somerset; London Road,

Gloucester; Poundbury, Dorchester; Shepton

Mallet, Somerset; Trentholme Drive, York

Romano-British cemeteries 69–70

Cathedral Green, Winchester comparative discussion 287–9,

388, 405–6

Eastern, Northern and Western Romano-British cemeteries,

Winchester 70

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 69–71

Area F, E, O; Area W 406

2000–5 excavations 69–70

Pooled Roman sample, Winchester 405–6

Victoria Road West Romano-British cemetery, Winchester

69–71, 406

sinusitis:
Butt Road, Colchester; Cirencester, Gloucestershire, Romano-

British cemeteries 145

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations; 2000–5 excavations 138

INDEX I : ANTHROPOLOGY 465



C:/WORK/Winchester9-i/23_index1_Anthrop.3d – 20/10/16 – 14:49 –

smallpox 276

spina bifida:
Cannington Late Romano-British cemetery, Somerset 68–9

Cathedral Car Park, Winchester 318

Cathedral Green, Winchester, Anglo-Saxon graves; Medieval

graves 316, 317, 318

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 125, 130, 140, 177, 179, 181–2, 189

2000–5 excavations; 1967–72 and 2000–5 excavations

combined 140

Winnall II Anglo-Saxon cemetery, Hampshire 318

spondylosis 108, 356, 358; see also osteophytosis

Stafne’s defect 316

stature 8, 49, 68, 173, 269, 285, 387, 388, 396, 414, 418–19, 426
Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; London East cemetery; London

Road, Gloucester; Poundbury, Dorchester; Shepton

Mallet, Somerset; Trentholme Drive, York 68, 69–

70

Eastern, Northern and Western cemeteries, Winchester

63–4, 68

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 8, 48–50, 52–3, 54, 55, 61–4, 68, 69,

173–99

2000–5 excavations 52–3, 55, 61–4, 68, 69

1967–72 and 2000–5 excavations combined 57

Pooled Roman sample, Winchester 219, 220, 221, 395, 396,

397–8, 400, 405, 413, 415

Victoria Road West, Winchester 48, 52–5, 61–4, 68, 69

Anglo-Saxon:

Anglo-Saxon samples, Early, Hampshire 219, 220, 221, 395,

396, 397–8, 400, 405, 413, 415

Cathedral Green, Winchester, Anglo-Saxon graves 295,

387, 396, 397–8, 400, 405, 413, 415

Staple Gardens, Winchester 425–6

Medieval: Cathedral Green, Winchester, Medieval graves 295,

387, 396, 397–8, 400, 405, 413, 415

sternal anomalies:
Cathedral Green, Winchester comparative discussion 318

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 109, 124, 180, 190, 196, 198

sword cuts, see blade injuries

syphilis 275; see also treponemal disease

teeth, see dentition

torus auditivus (auditory torus) 322
Cathedral Green, Winchester, Anglo-Saxon charnel; Anglo-

Saxon graves; Medieval graves 305, 307

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 122, 174, 181, 200

torus mandibularis 323; Cathedral Green, Winchester, Anglo-

Saxon graves; Medieval graves 305, 308

torus maxillaris:
Cathedral Green, Winchester:

Anglo-Saxon charnel; Anglo-Saxon graves 305, 308

Medieval graves 305, 308, 310

torus palatinus 323
Cathedral Green, Winchester:

Anglo-Saxon charnel; Anglo-Saxon graves 305, 308

Medieval graves 305, 308, 310, 326

trauma, see amputation; blade injuries; ‘crater’ lesions;

decapitation; dentition, trauma; dislocation;

fracture; haematoma; myositis ossificans;

osteoarthritis, traumatic; osteochondritis dissecans

treponemal disease: Lankhills Romano-British cemetery,

Winchester, 1967–72 excavations 127; see also

syphilis

t-tests 49, 218
Roman:

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 49, 53–5, 62, 69

Pooled Roman sample, Winchester 220–1, 224–6, 228–9,

395

Victoria Road West, Winchester 53–5, 62, 69

Anglo-Saxon samples, Early, Hampshire 220–1, 223, 226, 228–

9, 395

Saxon 1 sample 225–6, 395

Saxon 2 sample 225, 395

Combined Saxon sample 225

tuberculosis 275, 414
Roman:

Butt Road, Colchester; Cannington, Somerset; Cirencester,

Gloucestershire; Poundbury, Dorchester;

Trentholme Drive, York 145

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 127, 139

2000–5 excavations 69, 145, 408, 413, 415

Anglo-Saxon:

Alton, Hampshire 408

Cathedral Green, Winchester, Anglo-Saxon graves 342,

343–4, 408, 413, 415
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Medieval: Cathedral Green, Winchester, Medieval graves 342,

343–4, 408, 413, 415

typhus 276

univariate statistical analyses 8, 218, 224, 226, 228–9, 256,

297, 395–6; see also t-tests; chi-square tests

vertebral anomalies:
Cathedral Car Park, Winchester; Cathedral Green,

Winchester: Anglo-Saxon graves, Medieval graves;

Winnall II Anglo-Saxon cemetery, Hampshire 318

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 124, 125, 128-30, 132, 133–4

see also spina bifida

Wilcoxon’s signed-rank test 29–31

Wilcoxon’s t-test 23, 26, 215

wormian bones: Cathedral Green, Winchester, Anglo-Saxon

charnel 308; see also extrasutural ossicles
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INDEX II

ARCHAEOLOGY AND HISTORY

Page numbers in bold indicate an illustration with or without text

Alfred, king of Wessex (871–99) 397, 401, 413

Alton Anglo-Saxon cemetery, Hampshire 7, 206, 207, 397, 408–9

annona militaris (in-kind Roman grain tax) 170–1

Anglo-Saxon Chronicle 402–3, 410

Anglo-Saxon graves, Cathedral Green, Winchester, see under

Cathedral Green, Winchester

Anglo-Saxon charnel, Cathedral Green, Winchester, see under

Cathedral Green, Winchester

Anglo-Saxon samples, Early, Hampshire 8, 65, 206, 214, 219–21,

223–4, 226–30, 235–7, 253–4, 256–7, 395, 396, 397–8,

400, 405, 406, 407, 413–15

Saxon 1 sample (Early Anglo-Saxon burials, defined p. 206) 8,

206, 207, 212–14, 219–21, 223–7, 231–2, 238, 242–3,

246, 249–50, 253–4, 256–7, 395, 396, 397, 406, 434

Saxon 2 sample (Early Anglo-Saxon burials, defined p. 208) 8,

65, 206, 207, 212–14, 219–21, 223, 225, 227, 233, 242,

244, 247, 249, 251, 253–4, 256–7, 395, 396, 397, 405,

406, 435

Combined Saxon sample (i.e. Saxon 1 sample and Saxon 2

sample combined) 7, 8, 65, 214, 215–16, 217, 219–21,

222, 223–7, 234, 242, 245, 248–9, 252, 253–4, 256–7,

395, 396, 397–8, 400, 403–4, 405–6, 407, 413–15

see also Alton Anglo-Saxon cemetery, Droxford Anglo-Saxon

cemetery; Ports Down Anglo-Saxon cemetery; Snell’s

Corner Anglo-Saxon cemetery; St Mary’s Church; St

Pancras Church; Worthy Park Anglo-Saxon cemetery;

Winnall II Anglo-Saxon cemetery, see under

Winchester other sites

Black Death 266, 272, 275–6, 277, 401, 403

Britannia 151

Butt Road Romano-British cemetery, Colchester, Essex 42, 44–5,

47–8, 64, 66–7, 68, 70, 87–9, 91, 141–5

Cannington Late Romano-British cemetery, Somerset 42–5, 47–

8, 64, 65–6, 68, 69–70, 88–90, 92, 141–5, 318

Cathedral Car Park, Winchester vii

Anglo-Saxon cemetery, Winchester 5, 275, 314, 318, 363

Romano-British ‘burial’ 421

Wessex Hotel, Winchester 4

Cathedral Green, Winchester:

Anglo-Saxon charnel 263, 269, 274, 275, 279–80, 281, 282,

285, 288–9, 292, 293–4, 304, 305–6, 307–9, 311, 312,

314, 324–8, 329, 330, 331, 332–3, 334, 335–6, 339–40,

345–9, 351–2, 353, 354–8, 359–61, 364–5, 366, 367,

368, 370, 371–2, 379, 396, 407–10, 413, 415

Anglo-Saxon graves 263, 266, 274, 275, 279–80, 281, 282, 283,

284–7, 292, 293, 295, 304–8, 311, 312–15, 316–18,

319–21, 324–8, 329, 330, 331, 332–3, 334, 335–6, 338–

40, 342, 343–5, 347–9, 351–6, 357, 358, 360–1, 364–5,

366–8, 370, 371–3, 374–5, 376–7, 378–9, 380–1, 382,

388, 396, 397–8, 400, 403–4, 405–6, 407–10, 413–15

Medieval graves 266, 268, 274, 275, 279–80, 281, 282, 283,

284–5, 290–1, 292, 294, 295, 304–5, 306–7, 308, 310,

311, 312–14, 316–17, 318–19, 324–5, 326, 327–8, 329,

330, 331–4, 335–6, 337, 338, 339, 340, 341, 342, 343–

6, 347–9, 350, 351–2, 353–6, 357, 358–62, 364–5, 366,

367, 370, 374–83, 388, 396, 397–8, 400, 403–4, 405–6,

407–11, 413–15

general and comparative discussions 264, 266–9, 274, 275,

278–80, 281, 282, 286–91, 292, 297, 298–301, 302–11,

312–15, 318, 322–3, 324–8, 329, 330–6, 339–40, 347,

348–9, 351–2, 353–9, 360, 362, 363–4, 366, 367–8,

370–3, 374–9, 380, 382–3, 386, 387, 388, 400, 405,

406, 409–10, 413–15, 420, 423–6

cemetery organization: Lankhills Romano-British cemetery,

Winchester, 1967–72 excavations 12, 14, 130, 131–2,

133–4

Cenwealh, King of Wessex (643–72) 209, 397

Christianity 13, 171, 209–10, 385, 397, 413, 422

chronology 397

Anglo-Saxon samples, Early, Hampshire 206, 395

Cathedral Green, Winchester, comparative discussion 264

Lankhills Romano-British cemetery, Winchester, 1967–72

excavations 10–11

Victoria Road West Romano-British cemetery, Winchester

14–15

Cirencester (Corinium), Gloucestershire 11, 171; Romano-British

cemeteries 42–5, 47, 64, 67, 68, 70, 87–9, 141–5

City rescue archaeologist 13–15, 207

climate:

climate change 395, 401–3, 415
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drought 271, 403

Little Ice Age 289, 402–3

Medieval Climatic Anomaly 402

Colchester, Essex, see Butt Road Romano-British cemetery

Combined Saxon sample, see Anglo-Saxon samples, Early,

Hampshire

cremation burials:

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 9, 11–13, 18, 160, 175, 177, 186, 194,

198–200, 201–2, 203

2000–5 excavations 9, 27

Victoria Road East Romano-British cemetery, Winchester 40

Victoria Road West Romano-British cemetery, Winchester

13–14

Cuddington medieval cemetery, Surrey 4, 323

cult of the head 152

decapitation, see Index I

Domesday Book 401

Dominican friary, Ipswich 386, 388

drought, see under climate

Droxford Anglo-Saxon cemetery, Hampshire 7, 206, 207, 409

Dunstable, Bedfordshire:

Medieval execution cemetery 296, 390

Romano-British cemetery 100

Early Anglo-Saxon samples, Hampshire, see Anglo-Saxon sam-

ples, Early, Hampshire

epidemics 171, 271–3, 275–6, 392, 401–3

famine 271–2, 289, 392, 401–3

famosa pestis 401, 403

‘foreign’ graves: Lankhills Romano-British cemetery, Winche-

ster:

1967–72 excavations 12–13, 108, 393–5

2000–5 excavations 393–5

Fosse Lane, Shepton Mallet, see Shepton Mallet, Somerset

generations 12, 15, 264–7

Cathedral Green, Winchester:

Anglo-Saxon graves 266, 410

Medieval graves 266, 403, 410

‘Paradise’ medieval cemetery 266–7

Germanic peoples 257–9, 272–3, 395–6, 409, 412

Gloucester Romano-British cemetery 42–5, 171

Great Famine, see famine

Gynaeceum 12

Hampshire Cultural Trust 8, 14, 269

Henry I, king of England (1100–35) 410

Henry VIII, king of England (1509–47) 4

Honorius, Roman emperor (395–423) 151

Horcott Quarry Romano-British cemetery, Gloucestershire 100

human sacrifice, see Index I

immigration 255–7, 272–3, 285, 415

infant burials 14, 47, 212, 215, 255, 420; see also age distribution

in Index I

Iron Age 208, 255, 257, 329, 388, 390, 417

Kempston Romano-British cemetery, Bedfordshire 100, 169

Lankhills Romano-British cemetery, Winchester:

1967–72 excavations 7–9, 10–11, 12–24, 25, 26, 27, 28–32, 34,

36, 37, 38, 39, 40, 43–53, 54, 55–63, 64, 65–7, 68, 69–

70, 72–3, 74, 75–6, 77, 78, 79–81, 82, 86–90, 92, 93–7,

98, 99–104, 106, 107, 108–10, 111, 112, 113, 114–16,

117–18, 119, 120, 121, 122, 123–4, 125–6, 127–30,

131–2, 133–4, 136, 137–45, 147–9, 150, 151–4, 155–9,

160–2, 163–4, 165–71, 172, 173–200, 201–2, 203, 207,

215–17, 254, 393–5, 400, 407–8, 410, 413–15

Areas F, E, O 11, 16, 25–6, 27, 36–7, 38, 42–3, 46, 48–9, 53–5,

70, 80, 89, 94, 96, 98, 108–9, 113, 115, 406

Area W 7, 11, 16, 25–6, 27, 37, 38, 39, 42–3, 46, 48–50, 53–5,

63, 69–70, 79–80, 89, 94, 98, 106, 108–109, 113, 115,

118, 121, 406

2000–5 excavations 8–9, 27–8, 30–5, 36, 44, 50–3, 55–6, 58,

60–3, 64, 65–7, 68, 69–70, 74, 77, 81, 87–90, 100, 104–

6, 134–5, 137–40, 142–5, 151, 160, 161–2, 163, 165,

166–7, 168, 393–5, 407–8, 410–11, 413, 415

1967–72 and 2000–5 excavations combined 32, 35, 55, 56–7,

58, 60, 135, 137–40, 147, 407–9, 413, 415

1967–72, 2000–5, and Wessex Archaeology excavations com-

bined 32–3, 35, 36, 40, 42

Little Ice Age, see under climate

London East Romano-British cemetery 42, 44, 47, 68, 70, 87–8

Lydney Romano-British site, Gloucestershire 151–2

Magnus Maximus, Roman emperor (383–88) 13, 392

Medieval Climatic Anomaly, see under climate

Medieval graves, Cathedral Green, Winchester, see under

Cathedral Green, Winchester

New Minster, Winchester vii, 4, 264–6, 397, 410

Nonsuch Palace, Surrey, see Cuddington medieval cemetery,

Surrey

Norman Conquest 400, 412

Old Minster, Winchester 1, 4–5, 266, 397, 410

Oxford Archaeology, see Lankhills Romano-British cemetery,

Winchester, 2000–5 excavations

‘Paradise’ medieval cemetery, Winchester 1, 4, 265–7

Pooled Roman sample, Winchester (defined p. 205) 205, 214,

215–16, 217–21, 222, 223–31, 235–42, 254, 256, 395,

396, 397–8, 400, 403–4, 405–6, 407, 413, 415

population size 392, 395, 401–3

Ports Down Anglo-Saxon cemetery, Hampshire 7, 207, 209–10,

409
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Portway Anglo-Saxon cemetery, Andover, Hampshire 7

Poundbury Late Romano-British cemetery, Dorchester, Dorset

42–4, 64, 65–7, 68, 69–70, 87–90, 141–5

Romano-British sub-adult and adult remains from within the

walled Roman town, Winchester 421

Roman Pooled sample, Winchester, see Pooled Roman sample,

Winchester

St Martin’s Close, Winnall, Winchester 41

St Mary Magdalene Hospital, Winchester 346

St Mary’s Church, Winchester 7, 207, 210–11, 401, 421–2

St Maurice’s Church, Winchester 423–4, 426

St Pancras Church, Winchester 7, 207, 210–11, 401, 422–3

St Swithun’s Chapel, Winchester 267

Shepton Mallet Romano-British cemetery, Somerset 42–4, 68,

70, 87–9

Snell’s Corner Anglo-Saxon cemetery, Horndean, Hampshire 7,

207, 208–10, 409

Springhead Romano-British site, Kent 151

Theodosius I, Roman emperor (379–95) 171

Trentholme Drive Romano-British cemetery, York 42–5, 64,

65–7, 68, 69–70, 87–9, 141–2, 144–145

Venta (also Venta Belgarum), Romano-British Winchester 2, 11,

13, 127, 151–2, 170, 392, 393

Wessex Archaeology excavations at Lankhills 6, 16, 28, 32, 36; see

also Lankhills Romano-British cemetery, Winchester,

1967–72, 2000–5, and Wessex Archaeology excava-

tions combined

Wessex Hotel, Winchester, see under Cathedral Car Park,

Winchester

Wharram Percy medieval site, Yorkshire 116

Winchester Cathedral 1, 261, 264, 267, 397

Winchester other sites 143–4

Romano-British:

Ashley Terrace 417–18

Blue Boar, The 419

Castle Yard 4, 420–1

Clifton Road 419

Eastern cemetery (includes Chester Road; St Martin’s Close,

Winnall) 41–3, 63, 64, 67, 68, 70, 86–90, 141, 427

Northern cemetery (includes Eagle Hotel, Andover Road;

Hyde Close; Hyde Street) 11, 13–14, 40–4, 47–8, 63,

64, 67, 68, 70, 72, 86–90, 141, 144

Oram’s Arbour 417

Victoria Road East 13–14, 40

Victoria Road West 7–8, 13–15, 36, 37-8, 39, 40, 42–3, 46–

9, 52–5, 61–3, 64, 65–7, 68, 69–70, 82–5, 86–9, 207,

254, 400, 406

Western cemeteries (includes Carfax; New Road) 41–4, 63,

64, 67, 68, 70, 86–8, 423

Winchester cemeteries other than Lankhills 41, 88, 141–4

Winnall Railway Cutting 419–20

Wolvesey Palace 4, 420–1

Anglo-Saxon:

South Gate 1, 408, 421

Staple Gardens 423–8

Winnall I 209, 420

Winnall II 7, 207, 209–10, 318, 397, 408–9, 415, 423

Medieval: Lower Brook Street 4, 210–11, 395, 421–3

see also Cathedral Car Park, Winchester; Cathedral Green,

Winchester; and Lankhills Romano-British cemetery,

Winchester

Winchester Excavations Committee 5, 8, 210, 269; see also

Winchester Research Unit

Winchester Research Unit 4–5, 10, 211, 419; see also Winchester

Excavations Committee

Winchester Schools Archaeology Committee 5; see also Lankhills

Romano-British cemetery, Winchester, 1967–72

excavations

Wintanceaster, Anglo-Saxon Winchester 1, 394, 398

Woodeaton Romano-British site, Oxfordshire 151–2

Worthy Park Anglo-Saxon cemetery, Kingsworthy, Hampshire

7, 207, 208, 397, 407, 409, 423, 426–8
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INDEX II I

ROMANO-BRITISH GRAVES FROM

LANKHILLS EXCAVATIONS

1967–72 (LH) and 2000–5 (OA)

Grave no. Page no.

LH 1 119, 173

LH 2 173

LH 3 173

LH 4 173

LH 5 173

LH 6 173

LH 7 173

LH 8 173

LH 9 121, 173

LH 10 20, 173

LH 11 115, 173

LH 12 174

LH 13 174

LH 14 174

LH 15 109, 174

LH 16 124, 128, 134, 174

LH 17 121, 134, 174

LH 18 128, 134, 174

LH 19 134, 174

LH 20 81, 98, 128, 174

LH 21 174

LH 22 174

LH 23 175

LH 24 128, 134, 175

LH 25 20, 92, 113, 128, 134, 175

LH 26 175, 200

LH 27 175

LH 28 175

LH 29 134, 175

LH 30 175

LH 31 128, 134, 175

LH 32 175

LH 33 175

LH 34 118, 175

LH 35 20, 59, 125, 128, 174–5

LH 36 128, 134, 175

LH 37 92, 94, 148, 150, 157, 159–60,

175

Grave no. Page no.

LH 38 128, 175

LH 39 175

LH 40 19, 175

LH 41 176

LH 42 176

LH 43 176

LH 44 176

LH 45 92, 96, 176

LH 46 74, 77, 81, 176

LH 47 92, 94, 98, 121, 176

LH 48 81, 128, 176

LH 49 176

LH 50 128, 133, 176

LH 51 123, 124, 128, 134, 176

LH 52 128, 133, 176

LH 53 81, 124, 128, 133, 176

LH 54 59, 176

LH 55 157, 176

LH 56 177

LH 57 177

LH 58 177

LH 59 121, 177

LH 60 177, 200

LH 61 118, 134, 177

LH 62 121, 177

LH 63 177

LH 64 177

LH 65 177

LH 66 20, 125–6, 128, 130, 133, 177

LH 67 177

LH 68 177

LH 69 177

LH 70 177

LH 71 20, 177

LH 72 177

LH 73 28, 178

LH 74 128, 178

LH 75 178

Grave no. Page no.

LH 76 92, 94, 98, 119, 124, 128, 178

LH 77 178

LH 78 128, 178

LH 79 178

LH 80 178

LH 81 178

LH 82 178

LH 83 178

LH 84 178

LH 85 178

LH 86 20, 123, 128, 178

LH 87 178

LH 88 178

LH 89 178

LH 90 20, 128, 178

LH 91 179

LH 92 179

LH 93 179

LH 94 97–8, 117, 124, 128, 133, 179

LH 95 179

LH 96 179

LH 97 80–1, 125, 128, 130, 133, 179

LH 98 81, 128, 133, 179

LH 99 28, 179

LH 100 128, 133, 179

LH 101 92, 95, 124, 128, 130, 133, 179

LH 102 19, 179

LH 103 179

LH 104 20, 81, 124, 128, 179

LH 105 180

LH 106 180

LH 107 59, 113, 124–5, 180

LH 108 180

LH 109 81, 129, 180

LH 110 180

LH 111 123, 128, 180

LH 112 79, 115, 180

LH 113 180
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Grave no. Page no.

LH 114 180

LH 115 28, 180

LH 116 28, 180

LH 117 180

LH 118 106, 124, 128, 180

LH 119 92–3, 96, 181

LH 120 101, 106, 148, 150–1, 159–60,

169, 181

LH 121 181

LH 122 181

LH 123 125, 128, 181

LH 124 181

LH 125 134, 181

LH 126 181

LH 127 181

LH 128 125, 128, 181

LH 129 181

LH 130 81, 128, 181

LH 131 181

LH 132 128, 181

LH 133 81, 128, 181

LH 134 181

LH 135 181

LH 136 20, 128, 181

LH 137 181–2

LH 138 181

LH 139 20, 181

LH 140 119, 123, 128, 181

LH 141 20–1, 125, 128, 182

LH 142 20, 182

LH 143 182

LH 144 182

LH 145 182

LH 146 182

LH 147 182

LH 148 182

LH 149 182

LH 150 98, 128, 133, 182

LH 151 182

LH 152 182

LH 153 20, 182

LH 154 20, 116–17, 128, 134, 182

LH 155 128, 134, 182

LH 156 19, 134, 182

LH 157 182

LH 158 121, 182

LH 159 182

LH 160 124, 128, 182

LH 161 20, 92, 94, 128, 183

LH 162 183

LH 163 123, 128, 183

LH 164 128, 183

Grave no. Page no.

LH 165 183

LH 166 20, 183

LH 167 20, 183

LH 168 92, 95, 109, 125, 128, 183

LH 169 183

LH 170 20, 183

LH 171 92, 96, 183

LH 172 19, 183

LH 173 183

LH 174 183

LH 175 123, 128, 183

LH 176 183

LH 177 128, 184

LH 178 184

LH 179 20, 81, 128, 184

LH 180 119, 184

LH 181 117, 123, 184

LH 182 184

LH 183 20, 184

LH 184 184

LH 185 20, 184

LH 186 184

LH 187 184

LH 188 128, 184

LH 189 20, 184

LH 190 184

LH 191 184

LH 192 119–20, 128, 184

LH 193 184

LH 194 184

LH 195 184

LH 196 184

LH 197 184

LH 198 184

LH 199 20, 184

LH 200 184

LH 201 121, 184

LH 202 185

LH 203 185

LH 204 92, 96, 136, 185

LH 205 185

LH 206 185

LH 207 185

LH 208 59, 185

LH 209 185

LH 210 185

LH 211 185

LH 212 92–3, 96, 185

LH 213 185

LH 214 121, 128, 185

LH 215 185

LH 216 185

Grave no. Page no.

LH 217 185

LH 218 107, 128, 185

LH 219 123, 128, 185

LH 220 128, 185

LH 221 185

LH 222 185

LH 223 185

LH 224 185

LH 225 20, 121, 128, 185

LH 226 59, 92–4, 107, 186

LH 227 92, 94, 128, 186

LH 228 20, 28, 186

LH 229 115, 186

LH 230 186

LH 231 20, 92–4, 186

LH 232 186

LH 233 20, 129, 186

LH 234 186

LH 235 186

LH 236 186

LH 237 186, 200

LH 238 186

LH 239 186

LH 240 186

LH 241 186

LH 242 186

LH 243 56, 186

LH 244 186

LH 245 186

LH 246 186

LH 247 186

LH 248 129, 133, 186

LH 249 107–8, 118, 129, 133, 187

LH 250 82, 129, 133, 171–2, 187

LH 251 187

LH 252 119–21, 187

LH 253 187

LH 254 187

LH 255 20, 187

LH 256 20, 123, 129, 187

LH 257 82, 129, 133, 187

LH 258 187

LH 259 187

LH 260 117, 119, 187

LH 261 92, 94, 187

LH 262 188

LH 263 188

LH 264 188

LH 265 28, 188

LH 266 81, 129, 188

LH 267 188

LH 268 19, 188
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Grave no. Page no.

LH 269 19, 188

LH 270 81, 129, 188

LH 271 188

LH 272 92, 95–6, 98, 121, 124, 129,

188

LH 273 123–4, 129, 188

LH 274 19, 188

LH 275 188

LH 276 19, 188

LH 277 109, 174, 188

LH 278 20, 189, 195

LH 279 189

LH 280 189

LH 281 124–5, 129, 189

LH 282 189

LH 283 92, 94, 107–8, 122–3, 127, 189

LH 284 20, 189, 193

LH 285 189

LH 286 189

LH 287 81, 129, 189

LH 288 189

LH 289 189

LH 290 129, 189

LH 291 10, 92, 94, 118, 124, 129, 189

LH 292 190

LH 293 20, 107–8, 113, 190

LH 294 92, 96, 116, 190

LH 295 20–1, 190

LH 296 190

LH 297 19–20, 101, 106, 147, 149–50,

167, 190

LH 298 190

LH 299 98–100, 109, 111, 115, 121,

123–5, 190

LH 300 191

LH 301 191

LH 302 20, 101, 106, 147, 149–50,

168, 191

LH 303 191

LH 304 20, 125, 129, 191

LH 305 59, 191

LH 306 123–4, 129, 191

LH 307 129, 191

LH 308 10, 81–2, 191

LH 309 59, 108, 115, 125, 174, 191

LH 310 20, 192

LH 311 192

LH 312 192

LH 313 192

LH 314 192

LH 315 118, 192

LH 316 192

Grave no. Page no.

LH 317 20, 192

LH 318 192

LH 319 121–2, 129, 192

LH 320 20, 121, 192

LH 321 19, 192

LH 322 192

LH 323 192

LH 324 192

LH 325 192

LH 326 192

LH 327 192

LH 328 20, 192

LH 329 19, 192

LH 330 122–3, 129, 192

LH 331 92, 94, 121, 124, 192

LH 332 119, 193

LH 333 193

LH 334 20, 193

LH 335 81, 121, 129, 193

LH 336 193

LH 337 193

LH 338 193

LH 339 193

LH 340 81, 117, 129, 193

LH 341 193

LH 342 20, 193

LH 343 20, 81, 129, 193

LH 344 193

LH 345 20, 193

LH 346 193

LH 347 149, 150, 154, 160, 163–4, 193

LH 348 19–21, 102, 106, 149–50,

163–5, 167, 193

LH 349 20, 92, 94–5, 119, 121, 124–5,

129, 193

LH 350 20, 149, 194

LH 351 194

LH 352 77, 92, 119, 194

LH 353 194

LH 354 194

LH 355 194, 199

LH 356 20–1, 194

LH 357 115, 194

LH 358 20, 117, 122, 194

LH 359 194, 200–2

LH 360 194

LH 361 194, 200–1

LH 362 129, 194

LH 363 195

LH 364 195

LH 365 59, 80–1, 129, 195

LH 366 195

Grave no. Page no.

LH 367 195

LH 368 20, 195–6

LH 369 195

LH 370 195

LH 371 195

LH 372 165, 195

LH 373 127, 195

LH 374 97–8, 165, 195

LH 375 195

LH 376 195

LH 377 129, 195

LH 378 20, 134, 149–50, 160, 164–5,

169, 189, 195

LH 379 102–3, 106, 123, 129, 134,

149–50, 164–5, 167, 169, 195

LH 380 123–4, 129, 134, 165, 195

LH 381 165, 196

LH 382 134, 196

LH 383 20, 134, 196

LH 384 134, 196

LH 385 196

LH 386 20, 121, 129, 196

LH 387 196

LH 388 20, 92, 94, 98, 196

LH 389 96, 196

LH 390 196

LH 391 196

LH 392 196

LH 393 196

LH 394 196

LH 395 20, 196

LH 396 19, 196

LH 397 81, 129, 196

LH 398 123, 129, 196

LH 399 92, 94–5, 109, 196

LH 400 148, 150, 153–6, 159, 197

LH 401 197

LH 402 20, 129, 197

LH 403 197

LH 404 197

LH 405 197

LH 406 197

LH 407 124, 129, 197

LH 408 92, 94, 197

LH 409 197

LH 410 81, 92, 94–5, 129, 197

LH 411 59, 197

LH 412 197

LH 413 20, 198

LH 414 92, 94, 107–8, 124–5, 129, 198
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Grave no. Page no.

LH 415 129, 198

LH 416 198

LH 417 198

LH 418 198

LH 419 198

LH 420 198, 200, 202–3

LH 421 20, 198–9

LH 422 198

LH 423 198

LH 424 198

LH 425 198

LH 426 198

LH 427 59, 98, 100, 103, 106, 123,

129, 148, 150–1, 154–6, 164,

167, 169, 198

LH 428 198

LH 429 198

LH 430 198

LH 431 198

LH 432 198

LH 433 198

LH 434 198

LH 435 198

LH 436 121–2, 198

LH 437 198

LH 438 198

LH 439 198

LH 440 198

LH 441 103, 106, 133, 148, 150, 156–

8, 165, 168, 198

LH 442 92, 94, 199

Grave no. Page no.

LH 443 129, 133–4, 148, 150, 156–8,

160, 165, 168–9, 199

LH 444 199

LH 445 104, 106, 129, 133, 148, 150,

156–8, 168–8, 199

LH 446 199

LH 447 92, 94, 98, 148, 150, 156–7,

169, 199

LH 448 199

LH 449 20, 199

LH 450 199

LH 451 104, 106, 148, 150, 156–7,

169, 199

LH 452 199

LH 453 199

LH 454 199, 200, 202–3

LH 455 20, 199

LH 456 20, 198–9

LH 457 199

LH 458 200

LH 459 200

LH 460 200

LH 461 200

LH 462 200

LH 463 200

LH 464 200

LH 465 200

LH 466 175, 200

LH 467 200

LH 468 200

LH 469 200

Grave no. Page no.

LH 470 20, 193, 200

LH 471 200

LH 472 200

LH 473 200

OA 82 154

OA 99 393

OA 110 104, 106, 149–51, 167, 169–

70

OA 136 167

OA 291 167

OA 530 152

OA 540 167

OA 655 152

OA 930 393

OA 1070 393

OA 1150 105–6, 149–51, 153, 165–9

OA 1180 148, 150, 157, 160–1, 169

OA 1210 154

OA 1317 160–1

OA 1329 105–6, 148, 150, 160–1, 168–

9

OA 1360 167

OA 1373 148, 150, 160–4, 169

OA 1440 149–50, 161–4

OA 1449 163

OA 1515 105–6, 148–50, 161–5, 168

OA 1547 152

OA 1735 105

OA 1738 105

OA 1760 162, 165

OA 1846 166
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