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Background

SUAT Ltd was sub-contracted to carry out an archaeo-
logical watching brief on an Environmental Improve-
ment Scheme around St John’s Kirk, Perth and its
surrounding area between May and October 2003. R J
MacLeod Ltd was appointed as the main contractor to
carry out the improvements by the Roads, Transport and
Architectural Services of Perth and Kinross Council, on
behalf of the Perth Partnership. The watching brief was
requested by Dave Strachan, Perth and Kinross Area Ar-
chaeologist, and was carried out by SUAT in accordance
with the Terms of Reference supplied by him.

The Improvements Scheme involved the removal of
existing road surfaces and pavements surrounding the
church, excavation and re-surfacing, and the excavation
of a number of service trenches. The re-surfacing opera-
tion included the siting of a number of floodlights
around the perimeter of the church. An archaeologist
from SUAT was present to monitor these operations and
carry out any necessary excavation and recording.

Historical background

St John’s Kirk (NGR: NO 1195 2353) is in a highly
archaeologically sensitive location, being at the heart of
the medieval burgh of Perth (Illus 1). The church was
first constructed in the early 12th century to serve as the
parish church for the burgh, and from this time the area
around the church was occupied by the burgh burial
ground, until superseded by Greyfriars Cemetery in
1589. St John’s Street was inserted to the E of the church
in the 18th century, while King Edward Street was in-
serted to the W in the early 20th century, at the same
time as the City Hall was constructed.

Originally named the Kirk of the Holy Cross of St.
John the Baptist, the church is first mentioned in the
terms of a grant made in 1128 by King David I to
Dunfermline Abbey. However, none of the existing fab-
ric dates from earlier than the mid 15th century, when a
rebuild was implemented starting in about 1440: most
of the structure is believed to date from this time. The
church was also substantially rebuilt in the 19th century
to accommodate changes to parish structure and
organisation, when the interior was sub-divided
between three separate parishes. The building was al-
tered again in the 1920s, when the nave was extensively
rebuilt and a war memorial chapel was added, com-
memorating the Black Watch (Fawcett 1987).

Previous archaeological work

During the laying of a water pipe trench in St John’s
Place in 1985 a small assemblage of human bone was
rescued and is now in the collections of Perth Museum
and Art Gallery. In 1991, SUAT carried out an excava-
tion on a new water pipeline route through South St
John’s Place, which exposed a quantity of human re-
mains and several small finds including a punch, a
candlestick, and a pewter brooch (Falconer 1991). More
recently, prior to the improvements of 2003, SUAT con-
ducted an evaluation in October 2002, to the immediate
SW and to the N of the church. This established that
human remains, both articulated and disarticulated, lay
close to the present ground surface. A subsequent
watching brief on repairs to waterworks in the area
(January 2003) also encountered human remains, at a
depth of 0.60m below street level on the S side of the
church.

Methodology

The area of the improvements, covering 2,560 square
metres, was divided in the brief into six sub-areas (Illus
2). It was envisaged that Areas 1, 5 and 6 would contain
the most significant archaeological remains, since these
immediately surrounded the church. Areas 1, 2 and 3
lay along St John’s Street, and were likely to have suf-
fered significant disturbance, although this may have
been less extreme in Area 1. Area 4, on the northern
edge of North St John’s Place, was not due to be sub-
stantially resurfaced during the operation, making
significant impact on the archaeology unlikely.

Operations commenced with the removal of the
modern overburden (comprising setts and concrete) and
removal of subsoil to the depth required by the contrac-
tors, prior to the excavation of service trenches. A ma-
chine equipped with a toothless ditching bucket was
used to remove the subsoil. All of this work was moni-
tored by archaeologists, and proper excavation and re-
cording was carried out where necessary.

Care was taken to protect the stone fabric of the
church during the relaying of concrete, using geotextile
sheets to shield the stonework and prevent adhesion.
Careful note was taken of the nature and condition of
foundations and other features exposed by the removal
of the modern ground surface.
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Illus 3 Plan of  the church and associated discoveries,
and the main area of  burials marked.

Results

North and South St John’s Street (Areas 1 and 2)

The stripping of the entire length of St John Street to a
maximum depth of 0.50m did not go deep enough to
reveal any significant archaeological deposits.

South side of St John’s Kirk (Area 6)

An area of South St John’s Place, to the SW of the
church, was the first to be stripped, initially to a depth
of 0.35m below the base level of the setts. The subsoil
was found to be a grey/brown sandy clay, moderately
compacted, containing concentrations of mortar. Dis-
articulated human bone fragments were frequent. The
E side of the stripped area, adjacent to the church, was
heavily disturbed, with a concentration of modern
services.

West end of St John’s Kirk (Areas 5 and 6)

A dark greyish-brown sandy silt with abundant stones,
ranging from small pebbles to large, angular fragments,
was exposed at a depth of 0.55m below the present
ground surface. Bone fragments were infrequent.

North side of St John’s Kirk (Area 5)

The subsoil here was also a dark greyish brown silt,
with occasional fragments of disarticulated bone at a
depth of 0.40m below the present ground surface
(PGS). Areas of ‘soft spots’ were detected, and exca-
vated to a depth of 0.50m below PGS, before being
backfilled with hardcore. Service trenches were dug out
to the same depth. The subsoil was unchanged. It is
possible that the ‘soft spots’ resulted from burial activ-
ity, and in support of such speculation, bone fragments
were frequently present within the silt. No articulated
remains were exposed, however.

East end of St John’s Kirk (Area 1)

Much disturbance was noted here, with an obsolete gas
pipe on the W side of the street, alongside the church.
Some disturbance was also presumably due to previous
road construction. Otherwise, the subsoil was the grey,
sandy silt noted elsewhere. No bone fragments were
detected.

Human remains (Illus 3 and 4)

For a detailed discussion of  all the human bone recov-
ered, see Roberts, later in the report.

Stripping westwards from the SE corner of the church
(NE part of Area 6) exposed human remains, including
an articulated juvenile skeleton (SK118) located in the
wall bay third from the E end of the church. The skel-
eton lay at a depth of 0.87m below the modern ground
surface, aligned E–W. The bone was in soft-to-good
condition. To the N, close to the S choir aisle wall and
0.83m below the modern surface, lay the articulated
legs and pelvis of an adult (SK119). The radii and ulnae
of both arms were also present.

Further W, under the minister’s parking space on the
E side of the S transept wall, stripping initially exposed
a total of eight skeletons, all aligned E–W, together
with a ‘charnel trench’ (120), the wall cut being infilled
with a quantity of disarticulated bone including skulls
and skull fragments. More skeletons were to be revealed
beneath these eight. Work was halted while excavation
and recording were conducted.

Illus 2 Plan of  the church, with area divisions.
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SK121, a mostly articulated adult skeleton, was re-
vealed directly beneath the minister’s parking space.
Some limbs, and also the skull, had been disarticulated,
presumably when the skeleton was cut through by the
later grave of SK132.

SK124, a child’s skeleton, lay to the S of SK121, with
its legs truncated below the knee by the boundary wall
which curved southwards around the S transept at this
point. The bone was soft, but the skeleton was other-
wise largely intact. There was evidence of a grave cut
(128), the only one found during excavation apart from
130.

SK125, an adult skeleton, lay just to the N of SK124,
and had also lost its legs to the wall, in this case from
the pelvis down (one femur had been redeposited along-
side the truncated pelvis). As with SK124, the grave cut
was noticeable (130).

SK132, a child, had been buried in a grave which cut
through SK121, which lay immediately to the E. It was
almost intact, except that its legs, also, had been trun-
cated below the knee.

SK139, an adult, lay close to the junction of the S
transept and S choir aisle, intact except for truncation
of the legs at the knee by a modern drainpipe.

SK140, a juvenile, was aligned NW to SE, and had
been greatly disturbed by both the drainpipe and the
boundary wall. The latter had removed most of the
right leg, although the lower half of the fibia was still
present. The left leg was intermittently present, repre-
sented by a section of femur and most of the fibia and
tibia. The left arm had been removed by the pipe trench.
The pelvic bone and that of the lower right arm was ex-
tremely soft, and traces of iron pan suggested a change
in soil chemistry.

SK141 was the severely truncated remains of a young
child, the lower torso, forearms and the entirety of the
legs and pelvis having been removed by the pipe trench.
The skull was intact, but the bone condition was poor.

SK142, another young child or infant, lay immedi-
ately to the S of the south choir aisle wall. Although
most bones were present, the bone condition was very
poor, being in an advanced state of decay and extremely
fragile. The skull was especially badly preserved, miss-
ing the lower mandible, and neither hands nor feet had
survived. A grave cut (147) was discernable.

These remains having been recovered, further inter-
ments were detected lying beneath them. SK148, the
partial remains of an infant, lay to the S of SK142. It
was very badly damaged, the skull, pelvis and legs being
absent, and was truncated to the E by the pipe trench.

Immediately to the W of SK148 lay a young adult,
SK149, also very badly damaged. This comprised little
more than the vertebrae, the left portion of the pelvis
and hip, and segments of the left arm. Again, the pipe
trench appears to have truncated these remains, this
time to the S.

To the N of both SK148 and SK149 lay SK154, the
very badly decayed skeleton of an infant. The facial
bones were entirely absent, as was the left arm and legs
below the knee.

Immediately to the NW of SK154, SK155 was an-
other infant skeleton, also badly decayed. The facial
bones were again absent, as was most of the right side
of the body and the lower left leg.

Immediately to the right (S) of SK155, only the legs
were left of SK156, from the bottom half of the femurs
down. They were adjudged to be from a young child.

Hard against the S choir aisle wall, to the N of
SK156, SK157 was the skeleton of an older child. Both
feet were present, and the legs were intact and articu-
lated to the pelvis. Above this, however, severe damage
had been suffered, with much of the left side of the
torso absent and the skull lying over 0.50m W of the rest
of the skeleton.

In the corner junction of the S transept and south
choir aisle, underlying SK139, lay the partial remains of
an adult, SK150, missing the left leg and the right lower
leg (truncated by the pipe trench).

Immediately to the S (in fact, partially overlying the
right hip of SK150), SK151 was a very young infant,
largely complete.

Towards the southern extent of the bay, hard against
the S transept wall, lay a small group of skeletons. The
first of these to be exposed, SK152, was the partial re-
mains of an infant, lacking the skull and with the left fe-
mur displaced.

Immediately to the NE of SK152 lay the complete,
articulated remains of an adult, SK153, whose bones
were in good condition.

Immediately to the SE of SK153 was the skeleton of a
child, SK162, with its skull level with SK153’s knees.
The right arm and right femur were absent, and the pel-
vis and left femur reduced to mush. The lower halves of
both fibiae were present.

Just below and between SK153 and SK162 lay SK163,
a child’s skeleton, minus the skull and left arm, possibly
having been cut through by the later interments.

To the N of this small group lay the severely trun-
cated skeleton of a child, SK164, cut through just above
the pelvis. The skull had also suffered damage, the face
being somewhat depressed inwards.

To the NE of SK164, and to the SE of SK151, SK165
was the badly disturbed skeleton of a juvenile. The
skull, the left arm, and the left sides of the pelvis and
rib-cage were all absent, as well as the right forearm and
both feet. The remainder was articulated, although the
bone was in poor condition.

Hard against the S-facing wall of the South Transept,
SK194 was the partial remains of an infant or young
child, comprising several ribs and the middle thorassic
vertebrae, together with the left humerus and scapula.
The skull was absent, although a tooth found among
the remains was possibly from the same individual.
There was evidence of considerable disturbance, and
oyster shell and other midden material was mixed in
with the remains. This possibly represents a reburial,
post-disturbance.

Stripping in North St John’s Place did not expose any
articulated interments. However, the subsequent excava-
tion of a service trench along the N wall of the North



22 Chris Fyles, Julie Roberts and Derek Hall

Illus 4 Plans of  upper and lower levels
of  articulated burials in able of  south
transept and south choir aisle.
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Transept exposed a disarticulated adult skull at a depth
of 0.45m below the modern ground surface. There
was the possibility of further remains at a lower level,
but as these were not immediately detected it was
deemed impractical to excavate further and risk unnec-
essary disturbance. The skull (SK179) displayed severe
shock damage to the bone: this was possibly from the
digger, but the skull appeared to have been previously
disturbed.

The church fabric and surrounding structures (Illus 3)

The primary building material for the church is grey
sandstone. Beginning in the easternmost bay of the S
choir aisle (Area 6) and travelling westwards (clockwise)
around the church, the stone fabric revealed by the re-
moval of the modern ground surface may be detailed as
follows.

In the E corner of the bay, stripping revealed that the
chamfered cornerstone had been cut away to allow the
insertion of a drainpipe; the chamfer on the W side of
the E buttress had been cut away; the chamfer on the S
aisle wall appeared undamaged except at the W end
where the chamfer on the lowest part of two stones had
been cut away; the base of the chamfer on the W but-
tress had also been cut.

This bay featured a single chamfer between 0.12m
and 0.14m wide and 0.20m high, with an offset below.
At two points along the S choir aisle wall, double-cham-
fered stones had been positioned above the main cham-
fer course, and partially cut away to the W. The E
buttress featured an offset above the chamfer 0.13m
wide and 0.12m high, while the W buttress had a double
offset below the chamfer, both being 0.07m wide, the
upper being 0.07m high and the lower being 0.24m high.
The wall foundation offset was exposed at a depth of
0.49m below the present ground surface, running along
the S choir aisle wall.

Machining around the E end of the S choir (Area 6)
revealed the foundations of a boundary wall running
parallel with the church. The outer edge of this struc-
ture was 1.40m S of the SE buttress of the choir. The
wall was 0.50m in width, and comprised mortared sand-
stone slabs. It almost certainly represents the remains of
a wall that is visible on the first edition Ordnance Sur-
vey map of the19th century.

The next bay westwards (containing SK118) had been
cut in both corners by drainpipes against the S choir
aisle wall. In the E corner, the pipe cut ran through both
chamfer and underlying offsets, while in the W corner
the damage was to the offsets only.

Again, the chamfer was a single course, although
there was a suggestion that there may have been a lower
chamfer, now removed. There were offsets beneath; in
this case an upper and a lower offset ran right around
the bay, the upper being 0.08m wide and 0.10m high, the
lower 0.15m wide and 0.18m high. On the W buttress,
the offsets narrowed, to 0.04m wide and 0.07m high and
0.07m wide and 0.10m high respectively. This buttress
also featured a double chamfer.

In the bay immediately E of the SE doorway into the
S choir aisle, another drainpipe had been placed in the
W corner, but the chamfer was undamaged. The foun-
dation offset was visible at a depth of 0.47m below the
present ground surface. On the straight face of the
lower chamfer of the E buttress was a mason’s mark, in
the form of a pentacle or five-pointed star (Illus 9).

The chamfer continued around the buttresses of the
doorway, now decorated with a diamond relief pattern.
S of the doorway, two walls were exposed running par-
allel with the S choir, together with the founds of two
columns or buttresses. The first wall, (114), was a con-
tinuation of the boundary wall first exposed at the SE
corner of the church, but immediately to its N (ie, to-
wards the doorway), lay an earlier wall (170) which
linked together the two base platforms. This second
wall would seem to represent the remains of a porch en-
closing an earlier doorway. The wall was mortar-
bonded and constructed of sandstone. The lowest
visible course consisted of an offset foundation 0.11m
high and 0.13m wide, upon which sat the wall itself, of
a width averaging 0.90m. At its E and W ends the wall
returned northwards towards the church, but had been
cut at the E end by the existing doorway.

Further W, in the bay containing the minister’s park-
ing space (in which the majority of the articulated re-
mains were found) the chamfer course continued
unbroken, with its diamond relief, although a drainpipe
had cut the underlying offset in the western corner.

Along the S choir aisle wall the offsets had reduced
to one course, while along the South transept wall they
disappeared entirely. A second mason’s mark, also a
pentacle, was exposed below the chamfer, directly above
(SK152).

The single chamfer continued onto the S-facing wall
of the South transept. A third mason’s mark was ex-
posed, this time comprising a capital ‘A’ with a cross
descending from the centre of the bar.

Further westwards, the W-facing wall of the transept
was without a chamfer. The foundation offset was vis-
ible for part of the length of the wall. In the corner
with the S choir, a blocked doorway was visible.

Due W of the South transept the foundations of a
stone built structure were located running c 6.5m S of
the main wall of the church. This structure was formed
by a narrow wall on its W side which was butt-jointed
against a much thicker wall running E to W. A wall of
similar thickness then ran N to the main church build-
ing (Illus 3, 6, 7 and 8). The relationship of this struc-
ture to the main body of the church was no longer
visible due to a foundation trench running E to W, pre-
sumably relating to the 1920s restoration of the church.

On the western face of the church, to the S of the
western doorway, two courses of ashlar stones were
exposed immediately below the modern pavement, the
top edge of the upper course having been cut away to
allow the pavement to be inserted. 0.915m from the
SW corner, the ashlar disappeared, with only stone
fragments visible, possibly a result of the 1920s rebuild
by Lorimer.
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Along the centre-line of Kirkside, a sandstone wall
foundation was exposed at a depth of 0.45m below the
present ground surface (Illus 3). This was lime bonded,
with a well-formed E face (the western face was not
seen, as the modern surface was not stripped far enough
to expose it). The top of the wall was irregular, and a
number of apparently randomly deposited stones ex-
posed to the N may in fact have been related to the wall,
separated from it by a modern cable duct. This was pre-
sumably a continuation of the previously exposed
boundary wall (Illus 30).

The north-facing wall of the W-end (Area 5) was
found to have had cladding emplaced below the present
ground level, of a thickness averaging 0.02m. Beyond
this, to the E, the N porch (Halkerston Tower) sported a
mason’s mark in the form of two crossed inverted ‘L’
shapes (see Illus 9). This was located on the W-facing
wall of the porch, which displayed two courses of cham-
fers, connected to the N wall of the church by a concrete
fill. The mark was carved on the upper chamfer course,
which was exposed by stripping and lay immediately be-
low the present ground surface.

The chamfering continued around the western but-
tress of the porch, but underneath a rough concrete
foundation. The chamfering on the northernmost cor-
ner of this buttress had suffered some damage, with the
cornerstone having been broken off. Beyond this point
the chamfer was absent. A mason’s mark in the form of
a Y and inverted Y joined at the feet was exposed on the
offset immediately to the W of the doorway (Illus 9).

Illus 5 Articulated skeleton to the east of  the south
transept.

Illus 6 General view of  location of  southern porch (behind mini-digger).
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Illus 7 Porch foundations, looking north-west. Illus 8 Plan of  porch foundations, as exposed during
ground reduction.

The top step of the flight under the doors themselves
was found to be damaged, presumably this happened
when the paving was installed.

On the opposite, E side of the doorway, the chamfer-
ing briefly recommenced, but in the form of isolated
stones interrupted by a rough concrete foundation. In
addition, an isolated carved and dressed stone featuring
a grooved corner was exposed underlying the chamfer,
possibly a discarded relic of previous construction
work. This stone was recovered for further analysis.
The foundations of a wall (184) were also exposed in
this area, protruding NW from under the E buttress,
adjacent to the carved stone.

Further damage was detected on the E buttress,
which rested on a cuboid base aligned at forty-five de-
grees to the buttress itself and featuring a chamfered
edge. The western corner of this was found to have
been broken off. Between the buttress and the platform
was a concrete plinth, against which the modern paving
had rested.

The E wall of the porch featured both a modern
drain and a section of unstripped paving, and it was
therefore impossible to gain an accurate impression of
the original condition of the wall.

The protruding E shoulder of the porch displayed a
single chamfer course, but with traces of an upper
course that had been cut away. The corner of this fea-
ture had been altered by the addition of a stone plinth,
the function of which is unclear. The junction of the
shoulder with the main N wall of the church was com-
pleted by a squared stone with no chamfer.

Moving E along the N-facing wall, the presence of
cladding below ground level once again prevented vi-
sual access to the original wall surface. At 1m north-
wards and 1.5m E from the extant walls, a rectangular
stone surface was exposed, possibly representing a
foundation from an earlier phase of building. This fea-
ture measured 1.45m x 0.80m and comprised a single
sandstone block.

The E corner of the bay formed between the North
porch (the Halkerston Tower) and the Black Watch
Chapel was partially blocked by a wooden cupboard
containing controls for various services. The cladding

continued behind this and around onto the N face of
the chapel.

The Black Watch Chapel, dating from the time of
Lorimer’s rebuild in the 1920s, extends northwards from
the main body of the church, forming the western edge
of the North transept. It is clad below the present
ground level for its entire length. A boiler house was ex-
posed in the western of the transept’s two bays in the N-
facing wall, visible as a rectangular concrete surface
aligned parallel to the N wall.

In the E bay, a low wall was exposed, extending east-
wards from the western buttress of the bay. The wall, of
lime-bonded sandstone, appeared to consist of only one
remaining course, except for at the end nearest the but-
tress. Here, a single sandstone block was a remnant of
an upper course, and underlay the transept foundations.
Clearly, therefore, the wall predated the transept as it
now stands, and had probably been built over during the
1920s. It was quite probably another remnant stretch of
the encircling boundary wall of the 19th century.

There was no chamfer apparent in either bay, but a
protruding lip was evidence of the insertion of the mod-
ern ground surface. The foundation offset of the chapel
was exposed on the E side of the bay.

The bay formed by the E junction of the transept
with the N choir aisle was surfaced with concrete,
which was not fully removed due to the presence of a
boiler cellar. Such concrete as was removed revealed the
low brick walls surrounding the hatch.

The N-E entrance, which lay alongside this bay, dis-
played a chamfer on both of its buttresses, but this had
been severely damaged by paving on the westernmost
example. A further stretch of boundary wall was ex-
posed 1m N from the doorway.

Underlying and cut by this, foundations were ex-
posed immediately in front of the top step, from either
end of which square base supports protruded (173 and
175). In front of these (20cm away), two large, flat plat-
forms (174 and 176) were exposed, the easternmost be-
ing 0.05m below the step and the westernmost 0.15m,
extending 2m out from the step. All these features con-
sisted of lime-bonded sandstone, with the large plat-
forms being essentially subrectangular, but with a
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Illus 9 Selection of  mason’s marks located around the
church.

joining spar running between them (not fully exposed).
This would appear to represent the remains of an ear-
lier porch structure, pre-dating the 19th century bound-
ary wall.

The base of the porch’s western buttress rested on a
plinth with a two-tier, asymmetrical chamfer, the upper
tier being the wider. This arrangement continued
around into the next bay in the N choir aisle wall.

The chamfered base of the bay’s E buttress was se-
verely damaged, again by paving. A flat-topped base
platform extended from beneath the chamfer on three

sides. Where the buttress met the main wall on its E
side, a section of foundation offset was exposed. This
next bay was without a chamfer.

The base of the next buttress was of complex form,
being a flat-topped platform on its western edge, a flat
offset above a (badly damaged) single-course chamfer
on its N face and a two-tier chamfer on its E edge. This
suggests some considerable and successive alterations
to its surroundings. Beneath it, a foundation platform
was partially exposed in a new service trench that ran
against the N face. A mason’s mark in the form of an
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asymmetrical Roman ‘II’ symbol was exposed on the
upper chamfer on the E edge.

The final, easternmost bay in the N wall displayed a
two-course chamfer that became three-course on the E
buttress. The chamfered edge on this buttress had been
partially cut away at the NE corner.

The sandstone boundary wall ran parallel to the N
choir aisle wall from the NW entrance to the NE corner
of the church.

The northern bay of the E end (E-facing wall) fea-
tured a remnant stub of a boundary wall running paral-
lel to the bay, and adjoining the NE buttress. A double
chamfer below an offset ran around the bay, with a cut
for a drainpipe 1m S of the northern corner. The lower
chamfer had been partially cut away on the southern-
most buttress, and on the SE corner of this buttress the
upper chamfer had been completely removed.

The central bay of this wall displayed a two-course
chamfer below a horizontal offset. In the rough centre
of the bay, the chamfers had been cut away, and a block-
ing stone set into a hole in the wall. Immediately to the
S of this gap, a mason’s mark was exposed on the lower
chamfer, in the form of a crotchet note with an ‘arrow’
tail running down and to the right.

Beyond this mark, a further area of damage was ex-
posed, where the chamfers had once again been cut
away above a brick feature inserted under the E wall. In
the southern corner of the bay a drain had been in-
serted and packed around with cobbles and brown
sand, and the chamfers cut back to allow this.

The joint between the upper and lower chamfers of
the bay’s southern buttress had been mortared (includ-
ing a lump of mortar in a hole on the N face), and mor-
tar splashes were apparent on the upper chamfer. On
the southern edge of this buttress the upper chamfer
had been cut away, and mortar splashes were evident on
the remaining lower course. There was also slight dam-
age in the SW corner of the buttress, where a small cut
had been made for a drainpipe, now absent.

The double chamfer continued, but without an off-
set, around the southernmost bay. On the southern but-
tress, part of the upper chamfer had cut away, the
resultant holes plugged with yellow mortar (mortar
splashes were found on the lower chamfer of the S
face). In addition, the decorated stonework of the
buttress’s E face had been broken. It is possible that the
cut-away damage to these two southernmost buttresses
resulted from the insertion of a boundary wall between
them, now removed.

The human remains
Julie Roberts

Introduction: the skeletal remains

A minimum number of 200 individuals were identified.
These comprised 33 articulated burials, a minimum of
27 additional individuals identified from disarticulated
remains associated with 12 of the articulated skeletons,

and a minimum of 167 individuals identified amongst
disarticulated remains from a further 21 contexts.
Where it was clear that there were skeletal remains that
represented a distinct additional individual mixed to-
gether with an articulated burial, this was given a new
skeleton number. If, however, it was apparent that any
additional remains comprised a mixture of elements
from a number of individuals of different biological age
and sex, and that these could not be assigned with any
confidence to a specific individual, then they were sim-
ply treated as disarticulated remains. A catalogue of the
articulated burials can be found in Appendix One, and
the disarticulated remains are summarised in Appendix
Two (both Appendices can be found in the site archive).
A record of each skeletal element, articulated and disar-
ticulated, can be found in Volume Two: Archive of Skel-
etal Elements.

The methodology used to determine age at death,
sex, stature and body build and to identify dental and
skeletal pathology and variants, was the same for both
the articulated and disarticulated remains (Section 2).
The results of the analysis are divided into two sections;
the first of which deals with the articulated burials and
the second of which deals with the disarticulated re-
mains found in association with some of the articulated
burials, and in isolated assemblages or within un-
stratified layers elsewhere in the graveyard. Some final
conclusions regarding the collection as a whole are
given at the end.

Methodology

Age at death

Where dental and skeletal maturity were not complete,
age was based on dental development and epiphyseal
fusion (Ubelaker, 1989; Scheuer and Black 2000). In the
younger individuals, aged around birth, cranial develop-
ment was also used as a primary indicator of age
(Scheuer and Black 2000). Where dentition was not
available and none of the epiphyses necessary were
present, the lengths of any surviving long bones were
used to provide an indication of age (ibid). Unlike the
dentition, however, long bone growth can be affected by
environmental influences such as malnourishment or
episodes of illness, therefore, with the exception of the
clavicle it must be regarded as less accurate. Where pos-
sible a comparison was made between age based on
dentition and that on long bone length. The term ‘im-
mature’ is used throughout the report to describe those
aged less than 18 years at death and within the imma-
ture category age ranges and a mean age were given for
each individual. In the interests of standardisation, any
individual aged less than 40 weeks was termed ‘foetal’,
despite the fact that he or she could have been born
(dead or alive) and therefore could also be described as
a perinate.

Where dental and skeletal maturity were complete,
ie at 25–28 years +, age was based upon the methods
outlined in Standards for Data Collection in Human
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Remains (Buikstra and Ubelaker 1994). These included
assessment of the pubic symphysis, the auricular sur-
face of the ilium, and the sternal end of the right fourth
rib. Degenerative changes, cranial suture closure and
tooth attrition were also used as a general guide. Age
estimates for adults are generally less accurate than
those for immature individuals and in order to compen-
sate for this wide age ranges are usually given. Those
applied to the skeletons from St John’s Kirk were as fol-
lows:

young adult 18.1 to 30 years
middle adult 30.1 to 45 years
mature adult 45 years +

If a skeleton was too incomplete or badly preserved to
be assigned an age range, but dental and or skeletal ma-
turity was indicated, it was classed simply as ‘adult’.

Sex

In the adults, sex was based on the sexually dimorphic
features of the pelvis and cranium (Buikstra and
Ubelaker 1994). Post-cranial metric data was also taken
into consideration (Chamberlain 1994) although this
can be variable both within and between different popu-
lations. Secondary sexual characteristics do not start to
develop until the onset of puberty and, as yet, the only
reliable method of sex determination in immature indi-
viduals is by the analysis of DNA. With the exception
of the two older adolescent individuals, it was therefore
not possible to determine the sex of the children from
the cemetery at St John’s Kirk.

Stature and body-build

Living stature was estimated by measuring the long
bones and adding a pre-calculated factor for the non-
bone contribution (Trotter 1970). Where possible the
lower rather than the upper limbs were used as these
have been found to produce more accurate results and
carry the smallest margin of error (ibid). Standard mea-
surements of the proximal shafts of the femora and
tibiae were made in order that platymeric and
platycnemic indices could be calculated. The meric in-
dex measures the degree of anterior-posterior flattening
of the femoral shaft, and the cnemic index measures the
degree of medio-lateral flattening of the tibial shaft.
The extent of flattening is thought to be related to
physical activity (Brock and Ruff, 1988). Standards used
were after Bass (1995).

The general size of the bones, any pronounced
muscle insertion points, and any morphological changes
thought to relate to muscle activity, were recorded.
Heavy and repeated usage of specific muscles during life
can result in excess bone production at the point where
the muscle inserts into the bone. Similarly unusual or re-
peated stress on a bone, particularly when it is still de-
veloping can cause it to vary in shape according to the
type of stress applied. In some cases it is possible to

make inferences about what activities might have caused
the bone growth, or unusual development, or to com-
ment on the musculature of the individual concerned.

Cranio-metric data

The small number of adults present and the fragmen-
tary nature of most of their crania meant that the
amount of metric data retrievable was limited. All pos-
sible measurements were taken with reference to
Buikstra and Ubelaker 1994.

Non-metric traits

Non-metric traits are skeletal variants that cannot be
measured on a metric scale, but are simply recorded as
being present or absent on adult skeletal remains. They
are thought to be genetically or environmentally deter-
mined, and are generally used in population studies to
identify and compare different genetic groups. Cranial
traits are thought to be of greater significance in popu-
lation studies, as they are less dependent on external
factors such as occupation or habitual activities. A stan-
dard list of cranial and post-cranial traits were referred
to (Berry and Berry 1967; Finnegan 1978) and where the
appropriate element that might display a trait was not
present, the trait would be recorded as ‘not observable’
rather than absent (see Archive). The small number of
articulated adult burials from St John’s Kirk means that
the data is of little use in terms of studying the popula-
tion that would have used the cemetery, but it may be of
value in comparative studies with sites of a similar date.

Health and disease

The recognition of pathological conditions in human
skeletal remains is dependent on the preservation of
specific skeletal elements, and the amount of surface
erosion present. Certain diseases affect particular bones,
and the lesions may have a characteristic distribution
throughout the skeleton as a whole. Some conditions af-
fect only the surface of the bone, causing periosteal new
bone growth, in reaction to inflammation, infection or
haemorrhage. If the surface of the bone has been
eroded due to post-depositional disturbance, weather-
ing, or careless excavation and post-excavation process-
ing, evidence of pathological conditions can be lost.
Even where excellent preservation exists however, it
must be remembered that many diseases, particularly
acute bacterial or viral infections, do not leave a trace
on the skeleton, and children in particular can die as a
result of infectious disease long before skeletal manifes-
tations have chance to develop. Diseases and traumatic
injuries were classified according to cause with reference
to a number of texts including Roberts and Manchester
(1997), Ortner and Putschar (1981), Aufderheide and
Rodriquez-Martin (1998), Galloway (1999) and Stuart-
Macadam (1992).

The growth and development of the skeleton, par-
ticularly in younger children, can also provide an insight
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into health and nutritional status. After birth, factors
such as nutrition and disease can affect bone growth
and epiphyseal fusion, whereas they have comparatively
little effect on dental development. Standard growth
charts have been compiled comparing chronological
age and long bone length, and chronological age and
dental development (Ubelaker 1989; Scheuer and Black
2000). Comparing the age based on dental development
and that based on long bone length can therefore give
an indication of whether a child was the correct height,
small, or tall for his or her age, and therefore also of
his or her nutritional status. This can be looked at in
conjunction with any evidence of disease that might be
present. The clavicle was not included as a long bone in
this comparative study as it develops in tandem with
the dentition not the other post-cranial remains.

Results: the articulated burials

Preservation of  remains

The remains were categorised as being in a poor, fair or
good state of preservation. This assessment was made
using three criteria: the percentage of the skeleton sur-
viving, the extent of fragmentation of the bones, and
the amount of surface erosion present. Table 1
summarises the state of preservation of the articulated
burials.

Table 1 Preservation of  remains.

% complete very poor poor fair good

<10 1 0   4 0

  10–40 1 8   4 1

  40–70 0 1   6 6

>70 0 0   0 2

total 2 8 14 9

Seventy percent of the skeletons were in a fair or good
state of preservation, despite only two being more than
70% complete. Generally speaking the more complete
the skeleton, the less fragmentation and surface erosion
there was present. Where crania were present, there was
good preservation of dentition, particularly amongst
the juvenile individuals.

Demography

It was possible to assign an age range to all of the ar-
ticulated burials, with the exception of Skeleton 198,
who could be identified only as an adult. A definite sex
could be assigned to seven of the nine adult and late
adolescent individuals, and a probable sex to one. The
preservation of Skeleton 198 was too poor to allow sex
to be determined. Table 2 presents the age at death and
sex of each of the articulated burials.

Illustration 10 illustrates the numbers of individuals
within each age category expressed as a percentage of

0

5

10

15

20

25

30

P
e

rc
e

n
ta

g
e

F
oe

tu
s

0-
12

 m
th

s
1.

1-
5 

yr
s

5.
1-

10
 y

rs
10

.1
-1

5 
yr

s
15

.1
-1

8 
yr

s
18

.1
-3

0 
yr

s
30

.1
-4

5y
rs

A
du

lt

Age at Death

Mortality Profile: Percentage of Individuals within each 

Age Category

% Articulated Burials

Table 2 Summary of  age at death and sex of  all
articulated burials.

skeleton no age at death sex

109 25–30 years female

118 30–45 years female

121 18–25 female

124 5 years ± 9 months (mean 5 yrs) na

125 16–19 years (mean 17.5 years) male

132 7 years ± 24 months (mean 7 years) na

139 17–21 years male

140a 35–45 years ?female

140b 6 months ± 3 months na

(mean 6 months)

141 2 years ± 8 months (mean 2 years) na

143a 6–12 months (mean 9 months) na

143b 6 years ± 24 months (mean 6 years) na

148a 6 months ± 3 months na

(mean 6 months)

148b foetus 36 weeks in utero na

149 4 years to 5 years 6 months na

(mean 4.75 years)

150 16–18 years (mean 17 years) male

151 2–6 months (mean 4 months) na

152a 0–3 months (mean 1.5 months) na

152b 6–18 months (mean 1 year) na

153 9 years ± 24 months (mean 9 years) na

154 Foetus 30 to 38 weeks in utero na

155 0–6 months (mean 3 months) na

156 2–3 years (mean 2.5 years) na

157a 5 years ± 9 months (mean 5 yrs) na

157b 9 months ± 2 months na

(mean 7 months)

157c 3 years (approximately) na

162 4 years ± 12 months (mean 4 years) na

163 1 year ± 4 months (mean 1 year) na

164 1 year ± 3 months (mean 1 year) na

164b 7 years ± 9 months (mean 7 years) na

165 3–7 years (mean 5 years) na

179 24–30 years male

198 adult (18+) unknown

Illus 10 Age at death.
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the total sample (n=33). Twenty-six of the 33 individu-
als (79%) were aged less than 18 years at death, and of
those, 24 (73% of the total sample, and 92% of the ju-
veniles) were aged less than 10 years. These figures are
exceptionally high even for a pre-modern society where
infants and children often died quickly from infectious
diseases that are now easily preventable or treatable.

Illustration 11 shows in more detail the numbers of
immature individuals from St John’s cemetery within
each age category, and it can be seen that the vast ma-
jority died before the age of five years, with the highest
number occurring in the 3 to 12 month age range. A
high death rate in the under 12 months age group is
normal although usually the largest proportion of
deaths would be expected to occur in the first three
months of life. This could be explained in terms of
poor preservation of the remains of the young infants,
or the fact that unbaptised infants may have been ex-
cluded from the cemetery, as suggested by Grauer with
reference to the cemetery population of St Helen-on-
the-walls (Margerison and Knusel 2002). The fall in
numbers of those dying between the ages of five and
fifteen years is representative of a relatively normal pre-
modern population, as opposed to one where a cata-
strophic event, such as plague, has occurred (ibid).

The exceptionally high proportion of juveniles in the
samples becomes more evident when compared to data
from other Scottish medieval sites, where the percent-
age of those aged less than 18 years has been found to
range from 7.1 to 32 % (Table 3).

Of the seven adults, four were classified as “Young”,
ie aged between 18 and 30 years at death, two were
classified as “Middle”, aged between 30 and 45 years,
and one could be classified only as “adult” due to poor
preservation. None of the individuals were identified as
being older than 45 years at death, which suggests a
short life expectancy at birth (based on this sample).
This is comparable to the situation at Kinnoull Street,
Perth, where”‘no individuals older than early middle
age were present’ (Bruce 1985: 1)

Both sexes were represented, and equal numbers of
males and females were found in each adult age cat-
egory. One of the middle adults was female and one

was male, and two of the young adults were female and
two were male. It was also possible to determine the sex
of the two older adolescents aged around 17 years, and
both were male.

Stature and body build

Stature
It was possible to calculate the living stature of four of
the seven adults. It was also possible to determine the
stature of one of the older adolescents—a male aged
16–19 years in whom the epiphyseal ends of the upper
limbs had recently fused. The results are illustrated in
Table 4 below, and the mean figures for male and fe-
male stature are presented together with those from
other Scottish medieval sites, in Tables 5 and 6.

Due to improvements in health and nutrition, the
stature of British males and females has increased since
the medieval period. It was no surprise therefore, that
the individuals from St John’s Kirk were shorter than
the modern British 21 year old male average of 177cm
and the modern British 21 year old female average of
163cm (Health Survey for England 1999). With regard
to other populations from a similar period in time,
both the male and female average heights were within
the normal range, although both were at the lower end
of the scale. The fact that the mean values were almost
the same as those from Kinnoull Street, Perth, might
also indicate that a genetic as well as a nutritional fac-
tor was involved.

Body build and lower limb shape
Although the sample size was small, there appeared to
be marked sexual dimorphism of the skeletons, with
the males having noticeably larger bones and more pro-
nounced muscle attachment sites. This was true even of
the adolescent males. Skeleton 125, the 16 to 19 year
old male had large robust humeri with pronounced at-
tachment sites for the muscles of the shoulder and the
upper arm. There was also marked lateral deviation of
the proximal third of both humeri, ie the upper part of
the bone appeared to bend outwards. This was almost

Mortality Curve: Immature Individuals
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Illus 11 Mortality curve for immature individuals.

Table 3 Juvenile mortality rates at Scottish sites of
comparable dates.

site % immature

individuals present

Isle of May (5th–10th c)      9.5*

Isle of May (11th–17th c)      7.1*

City Churches, Dundee    28.4

St John’s Kirk, Perth    79

Kinnoull Street, Perth    22.8

Logies Lane, St Andrews    26

Carmelite Friary at the Green, Aberdeen    28–32

* The low percentages seen on the Isle of May most likely relate

to its specialist function as a monastic site or centre of healing

(Roberts and Battley 1998)
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certainly due to repeated physical stress on the bone
whilst it was still developing, which implies hard
manual labour from an early age. Skeleton 150, the 15
to 18 year old male had a similar deviation of the upper
arms, which were unusually robust for his age. In addi-
tion he had enthesopathies, characterised by deep in-
dentations surrounded by ridges of new bone growth,
around the insertions for the pectoral muscles of the
chest, and latissimus dorsi a powerful muscle of the
shoulder and back. These enthesopathies were sym-
metrical as was the deviation of the shaft of the bone,
again suggesting sustained physical activity, involving
the upper body, from an early age.

It was possible to calculate the platymeric index of
six femora from three individuals: two females and a
male. Values ranged from 72 to 80, and all were
platymeric, ie flattened from front to back in the region
of the upper shaft. These findings are consistent with
other medieval communities where the predominant
femoral shape is platymeric. The modern femur tends
to have a more rounded shaft, which is thought to relate
to our more sedentary lifestyle. It was possible to calcu-
late only one platycnemic index, from the left tibia of a
middle adult female. This gave a value of 65, indicating
that it was moderately rounded. Again, this is a com-
mon finding in archaeological populations.

Cranio-metric data

The small number of adults in the sample and the frag-
mented nature of their crania meant that little cranio-
metric data could be recorded. Table 7 displays those
measurements that were possible. Other than to say
that the male dimensions were consistently larger than
the female, there were few conclusions that could be
drawn from this information.

Non-metric traits

Cranial non-metric traits were observable in five of the
older adolescents and adults. The number of traits that
could be recorded varied from six (Skeleton 139) to 28
(Skeleton 118) depending on the state of preservation
and fragmentation of the crania. Traits recorded in-
cluded parietal foramen, ossicles in the coronal and
lambdoid sutures, maxillary foramen, bridging of the
supra-orbital notch, open posterior condylar canal,
precondylar tubercle, double condylar facet, extra-su-
tural mastoid foramen and open foramen spinosum
(present in all individuals in whom it was observable).
Ossicles in the lambdoid suture are a common finding
in archaeological skeletons, but that observed in Skel-
eton 125 was particularly large measuring 51.2 x
25.5mm. No examples of metopism (retention of the
metopic suture between the frontal bones) were ob-
served. Metopism is one of the most frequently dis-
cussed non-metric traits, as its occurrence appears to
vary greatly according to such things as time, place and
race. It has also been linked with such conditions as
iron deficiency anaemia (Bruce 1985). In contrast to St

Table 4 Stature of  individuals from St John’s Kirk.

skeleton no age at death sex stature

 118 30–40 years f 150 cm / 4
I

9
II

 (mean)

121 18–25 years f 149 cm ± 3.72 cms /

4
I

9
II

 (mean)

140a 35–45 years ?f 163 cm ± 4.45 cms /

5
I

3
II

 (mean)

125 16–19 years m 169 cm ± 4.57 cms /

5
I

5
II

 (mean)

139 17–21 years m 170 cm ± 4.05 cms /

5
I

6
II

 (mean)

Table 5 Mean male statures from Scottish medieval sites.

site and reference period av height no

(cm)

Isle of May (Roberts 5th–17th c 172   37

and Battley 1998)

Montrose (Roberts 1998) medieval 166     1

Whithorn (Cardy 1994) 15 th–16th c 169 128

City Churches, Dundee 12th–15th c 171   30

(Roberts 1999/2000)

Glasgow Cathedral 13th–16th c 174   22

(King 1994)

Kinnoull Street, Perth medieval 170     4

(Bruce 1985)

Carmelite Friary on 13th–16th c 171   21

the Green (Cardy 1996)

St John’s Kirk, Perth 16th c 169.5 /5
I

5
II

    2

Dunbar, DB09 and DB10 early Christian 171     ?

(Bruce 1994)

Logies Lane, St Andrews 15th–16th c 169   14

(Cardy 1993)

Table 6 Mean female statures from Scottish medieval
sites.

site and reference period av height no

(cm)

Isle of May (Roberts

and Battley 1998) 5th–17th c 160     6

Whithorn (Cardy 1994) 15–16th c 155 140

City Churches, Dundee

(Roberts1999/2000) 12–15th c 158   27

Glasgow Cathedral

(King 1994) 13th–16th c 157   14

Kinnoull Street, Perth

(Bruce 1985) medieval 153     2

Carmelite Friary on

the Green (Cardy 1996) 13th–16th c 155   13

St John’s Kirk, Perth 16th c 153.5 /5
I

    3

Dunbar, DB09 and DB10

(Bruce 1994) early Christian 157     ?

Logies Lane, St Andrews

(Cardy 1993), 15th–16th c 156     4
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John’s Kirk, 64% of the population from Kinnoull
Street, Perth, displayed the trait, and whilst it is un-
known which specific factors determine its expression,
genetics may play a role.

Post-cranial non-metric traits were observable in six
of the nine adult/older adolescent individuals, and
present in five. Four out of the five individuals had bi-
partite transverse foramen of the cervical vertebrae
(80%). In one case this affected C7 and in the other
three, C5 and C6. In fact this was the only trait dis-
played in Skeleton 121, a young adult female, despite
good preservation of the post cranial remains from the
knees upwards. Other traits identified included double
atlas facet, and posterior atlas bridging, in both Skel-
etons 125 and 140a, Allens fossa in Skeleton 139, an ac-
romial articular facet in Skeleton 140a and exostoses in
the trochlear fossa, lateral tibial squatting facets and
medial talar facets in Skeleton 118. It has been suggested
that a habitual squatting posture, such as that adopted
by various populations in India can cause the latter two
traits, but it has also been seen in foetuses of both In-
dian and European origin (Kennedy 1989). The prepon-
derance of vertebral traits was in contrast to the
situation in medieval Dundee, where no bipartite trans-
verse foramina were identified, despite a sample number
of 28 (Brown and Roberts 2000). The percentage af-
fected at St John’s Kirk was more similar to that ob-
served in the later Irish cemetery of Ennis Friary, County
Clare, where bipartite transverse foramina were found to
occur at a rate of 75% (Roberts 1998). Such a contrast
in prevalence rates might indicate that the trait is deter-
mined by genetic rather than environmental factors.

Health and disease

A number of pathological conditions were identified on
the articulated skeletons. These included non-specific
infection, probable tuberculosis, iron deficiency
anaemia, infantile scurvy, minor traumatic injury, de-
generative joint disease and dental disease. It was also
possible to make an assessment of the growth and de-
velopment of some of the immature individuals.

Infectious disease
Infections of the bone may be specific or non-specific, ie
caused by known or unspecified pathogens. Whichever
the case only two responses may be invoked—bone
growth, or bone destruction. The type of new bone
growth present can provide an indication of the dura-
tion of the infection and whether it was still active at
the time of death, or in the process of healing. Quite
often the only way of determining which specific dis-
ease was responsible for the infectious change is by ex-
amining the distribution of the lesions throughout the
skeleton. This becomes difficult and often impossible
where remains are incomplete or eroded. Periosteal new
bone growth can also occur in response to sub-peri-
osteal haemorrhaging, for example in scurvy, and often
only the distribution of the lesions can enable a differ-
ential diagnosis to be made.

Evidence of infectious disease was observed in 11 of
the articulated skeletons. These changes varied greatly
in form and severity and included periostitis, possible
tuberculosis, maxillary sinusitis, and a lytic lesion pos-
sibly caused by a cyst. No examples of osteomyelitis,

Table 7 Cranio-metric data.

skeleton no 118 125 140a 150 179

maximum cranial length 140

maximum breadth  111

basion-bregma height 103

foramen magnum length   35.9   35.6

foramen magnum breadth   32.2   33.1

mastoid length right 32.9 right 28.5 right 31.7 right 35.7

  left 29.8   left 27.2   left 36.7

upper facial height   67.9

minimum frontal breadth   68 105

total facial height 107.3

bizygomatic width   89

nasal breadth   21.5   22.1

nasal height   48.5

orbital height right 30.9

  left 30.9

orbital breadth right 39.3

  left 38.5

palatal length   43.8

bigonial width   67  112   98.1

bicondylar breadth   85 129  117

chin height   34.2   34.4

mandibular length   98  100
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infection of the entire bone through to the medullary
cavity, were observed. This may be due to sample bias
or reflect the healthy immune status of the general
population, or paradoxically, it might indicate that
these individuals had not been not strong enough to en-
dure a struggle against a longstanding, deep-seated
bone infection, and had died during the earlier stages
of infection

Periostitis, infection of the periostium and soft tis-
sues surrounding the bone, is frequently observed in ar-
chaeological populations, where it may occur as an
expression of a specific disease such as TB or leprosy, as
a result of non-specific infection, or direct infection
from soft tissue injury. Seven individuals showed evi-
dence of periostitis in one or more areas of the skel-
eton, and in six of these individuals, it was the lower
limbs that were affected. Where the lower limbs were
affected, three examples were seen in the tibiae, four in
the femora, and four in both the tibiae and the femora
(present on both tibiae and femora in a single indi-
vidual). Both adults and juveniles were affected, and the
condition varied in severity. The most severe cases were
seen in Skeleton 148a, a nine to 18 month old infant
who had thick pitted lamellar bone growth along the
medial aspect of the shaft of the left tibia, and Skeleton
157b, a seven to 11 month old infant who had periosti-
tis of both tibiae and femora, which was particularly
prolific along the anterior borders of the tibiae. In no
cases could the periostitis be ascribed to a specific
infection.

The remaining individual, in whom the lower limbs
were not affected, was Skeleton 153, a seven to 11 year
old child. He or she had thick, pitted woven new bone
growth on the inner surfaces of the 10th and two of the
middle right ribs. The location of the lesions suggests a
right–sided, inferior lobe chest infection as a cause, and
the character of the new bone growth indicated that the
infection was still active at the time of death. It is not
possible to be more specific regarding the cause of the
chest infection, but possibilities include pneumonia, tu-
berculosis, or pleurisy. The child also had an area of
finely pitted woven new bone growth on the anterior
surface of the right ilium (pelvic bone).

Tuberculosis is a chronic infectious disease caused
by the pathogen mycobacterium tuberculosis. The bac-
terium is usually spread by droplet infection through
the air, with a primary focus forming in the lungs
(Ortner and Putschar, 1981: 141). If this fails to heal,
then the infection can be spread via the blood stream to
other parts of the body, including the skeleton. Those
areas most commonly affected are the bones of the
spine, the hands and feet, the ribs, and the knee, hip
and elbow joints. Less commonly affected are the bones
of the cranium, although this occurs more frequently in
young children. The signs and symptoms of TB include
breathing difficulties, pain, rigours, extreme weight loss
and fatigue. The disease is traditionally associated with
poverty and an increased population density, such as
that which occurred at the time of the industrial revolu-
tion in Britain. Whilst it is unlikely that the individuals

buried at St John’s Kirk were amongst the poorer mem-
bers of society, at that time, the city of Perth would cer-
tainly have provided an ideal breeding ground for the
infection.

Three possible examples were identified amongst the
articulated burials and a further two were observed in
the disarticulated remains, most convincingly on a cra-
nial fragment recovered from Context 195. Skeletal
changes resembling those found in tuberculosis were
identified in Skeleton 125, an older adolescent male.
These were characterised by profuse pitted and striated
woven new bone growth on the endocranial surface of
the frontal and parietal bones and thick pitted and stri-
ated bone with a central lytic lesion, in the occipital
bone. In Skeleton 162, a three to five year old child,
plaques of woven bone were present on the endocranial
surface of the occipital bone, the ectocranial surfaces
of both temporal bones and the shafts of both tibiae. In
addition to these examples it is also quite likely that the
rib lesions on Skeleton 153, described above, were at-
tributable to tuberculosis, and it is even possible that
the lytic lesion seen at that elbow joint of Skeleton 124
(below) was a manifestation of the disease.

Lytic lesion, possible Tuberculosis  Skeleton 124, a
four to six year old child, had a lesion at the right el-
bow joint. It measured 12.1 x 11.1mm and was located
on the distal unfused end of the bone in the olecranon
fossa (Illus 12). The remodelled edges of the lesion and
the smooth appearance of the exposed trabecular bone
suggested that a moderately large cyst was the probable
cause, but the underlying reason for this could not be
determined with any certainty. Unfortunately the corre-
sponding epiphysis and ulna and radius were not
present for examination, which might have assisted
with differential diagnosis.

Maxillary sinusitis may be caused and exacerbated
by a number of factors including dust, pollution, dental
infections and allergies (Roberts and Manchester 1997).
In a live person the soft tissue in the maxillary sinuses
becomes inflamed causing pain, discomfort and
stuffiness. In the skeleton these changes are evident as
new bone formation within the sinuses.

Illus 12 Lytic Lesion, Possible TB, Skeleton 124.
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The condition was identified in three individuals
from St John’s Kirk, the two older adolescent males,
Skeletons 125 and 150, and the middle adult female
skeleton 140a. In the case of the latter there was also a
small lytic lesion that perforated the outer surface of
the left maxilla, which was surrounded by periosteal
new bone growth. This could have been the cause or the
result of the sinusitis and it was not possible to make a
comparison with the right side in order to distinguish
which was the case. The 16 to 19 year old, Skeleton 125,
had a very severe case of sinusitis, characterised by
thick plaques of new bone growth in both maxillary si-
nuses (Illus 13). There was also profuse new bone
growth on the inner surface of the cranium, which may,
or may not have been part of a related condition. The
second adolescent had a less severe case of sinusitis, but
it was also present in the sphenoidal as well as the max-
illary sinuses. Both of the young males also showed
signs of iron deficiency anaemia.

Metabolic disorders
Disorders that fall into this category are those related
to diet and nutrition. They may be caused by an inad-
equate diet, or problems with metabolism, which pre-
vent the absorption of the vitamins and minerals
necessary to ensure good health. Two types of disorder
were identified on the articulated skeletons from St
John’s Kirk: iron deficiency anaemia and probable in-
fantile scurvy.

Iron deficiency anaemia There are many causes of
iron deficiency anaemia, amongst the most common be-
ing lack of absorbable iron in the diet and a high patho-
gen load within the body (Stuart Macadam, 1992;
Grauer, 1991). In skeletal remains the condition is
characterised by a pitting and thickening of the outer
layer of the skull (porotic hyperostosis) or in the form
of lesions in the eye orbits (cribra orbitalia). Both these
manifestations are a result of the body’s attempt to in-
crease the amount of iron in the blood by expanding
the red blood cell producing marrow. In this instance
cribra orbitalia was classified according to Stuart
Macadam’s ‘types’ with type 0 being the mildest and

‘type 5’ being the most severe representation. Symp-
toms of Iron Deficiency Anaemia include lethargy and
fatigue, breathlessness, and in severe cases palpitations.

Cribra Orbitalia was identified in six of the articu-
lated skeletons (illus 14). A prevalence rate was calcu-
lated based on the number of individuals affected in
whom the condition was observable, ie those with one
or two orbits, which totalled 16. Table 8 compares the
prevalence rate with that observed at other Scottish
sites of similar dates, and it can be seen that the per-
centage is very similar to that identified at Kinnoull
Street, Perth and Logies Lane, St Andrews. This per-
centage suggests that iron deficiency anaemia was a
relatively common problem, and possibly endemic at
low levels throughout the population. This could have
been due to an inadequate diet although this seems un-
likely given the prosperity of Perth at the time. It is per-
haps more likely that there was a permanently high
pathogen load within the community, fostered by an in-
creased population density as the town flourished.

Analysis of the age of those suffering from cribra
orbitalia revealed that it was predominantly children
that suffered from the condition, although proportion-
ally speaking the percentages were roughly equal in
adults and juveniles. Both sexes were represented. The
condition varied in severity from Type 1 to Type 3–4,
the latter being seen in the middle adult female Skeleton
118. Two of the individuals with cribra orbitalia, Skel-
eton 125, the adolescent male, and Skeleton 118, also
suffered from porotic hyperostosis.

Illus 13 Sinusitis in Skeleton 125.

Illus 14 Cribra Orbitalia, Skeleton 157.

Table 8 Prevalence rates of  Cribra Orbitalia at Scottish
medieval sites.

site % individuals present

with Cribra Orbitalia

Isle of May (11th–17th c) 30

Kinnoull Street, Perth 41.6

St John’s Kirk, Perth 37.5

City Churches, Dundee 24.4

Logies Lane, St Andrews 40

Whithorn 30.3

Glasgow Cathedral   1.3

Dunbar   0
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Infantile scurvy  Scurvy is a disease caused by pro-
longed inadequate intake of vitamin C (Ortner and
Putschar 1981: 270). Ascorbic acid deficiency dimin-
ishes bone matrix formation, particularly in the infant,
and causes the blood vessels to rupture and haemor-
rhage. In the skeleton this manifests itself in the form
of reactive periosteal new bone growth, most com-
monly seen in the long bones, the cranium (including
the mandible and maxilla), and less frequently on the
pelvic bones and scapulae (ibid).

Probable infantile scurvy was seen in two individu-
als, Skeleton 143a, aged six to 12 months and Skeleton
164, aged nine to 15 months. In the former, deposits of
periosteal new bone growth were identified in both or-
bits, the endocranial surface of the frontal, parietal
and occipital bones, the ectocranial surface of the pari-
etal and occipital bones (Illus 15), the mandible, and
the posterior surfaces of the right scapula and the right
and left ilium. In Skeleton 164, new bone growth was
present on the endocranial surfaces of the orbital
plates, the occipital, zygomatic, sphenoid and tempo-
ral bones and on the posterior surface of the right
scapula. A possible case of childhood scurvy was seen
in Skeleton 143b, a child aged four to eight years, who
had widespread patches of woven and lamellar, pitted
and striated bone on the outer surface of the mandible.

Dental disease
Calculus is extremely common in archaeological popu-
lations, the usual cause being poor oral hygiene, which
allows plaque to build up and become mineralised.
Nine of the 15 individuals with erupted teeth suffered
from dental calculus, with a total number of 131 teeth
out of 288 being affected (45%). This frequency rate is
lower than might be expected due to the high propor-
tion of juveniles in the sample. In most cases the calcu-
lus was slight or moderate in severity (Classification
according to Brothwell 1981).

An exception to this was Skeleton 179, a young
adult male who had abnormally heavy, unilateral cal-
culus on all the surfaces of all the right upper and
lower teeth (Illus 16 and 17). On the left side only the
incisors and the upper canine were slightly affected.

This distribution pattern implies that some form of
oral pathology was present on the left side of the
mouth, which perhaps prevented the individual from
cleaning the teeth or chewing on that side. There was
no evidence of asymmetry of the jaw or unilateral DJD
of the temporo-mandibular joint, which might indicate
some form of nerve damage or palsy, and polishing of
the occlusal surfaces of the molars, over the calculus in-
dicated that the teeth were used after it had built up.
The young age of the individual, the wear to the oc-
clusal surfaces and the lack of any alteration to the
morphology of the jaw suggests that the cause of the
calculus was either a temporary soft tissue infection or
injury (there was no sign of infection in the bone), or
perhaps an over secretion of saliva which caused an ex-
cessive amount of plaque to build up quite quickly.
Skeleton 153, who was aged between seven and eleven
years, also had calculus that was unusually heavy in
someone of that age, on the anterior permanent teeth.

Dental caries  Two of the individuals with dentition
suffered from caries. Caries is an infectious progressive
disease, which occurs when oral bacteria metabolise
any fermentable carbohydrates present on a tooth. The

Illus 15 Infantile scurvy, Skeleton 143a. Illus 16 Dental calculus in mandibular dentition of
Skeleton 179.

Illus 17 Dental calculus in maxillary dentition of
Skeleton 179.
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tooth becomes de-mineralised and carious lesions form.
There are various classifications of caries relating to se-
verity and type (Aufderheide and Rodriguez-Martin,
1998), and research has shown there to be a greater
prevalence in populations whose diet is primarily car-
bohydrate based or where sugar consumption is high
(Larsen, 1984).

In terms of the overall prevalence rate amongst the
articulated burials five out of the 288 teeth examined
had carious lesions. This represents only 1.7%, an ex-
tremely low figure. This was undoubtedly due to the
high proportion of juveniles amongst the sample, and
when only the adult or adolescent dentition was exam-
ined the percentage rose to 3% (five out of 159 teeth).
All the affected teeth were molars. Figures for the
prevalence rates of caries from other medieval sites,
such as Whithorn have consistently been observed at
around 6% (Lunt pers comm), although the population
from the City Churches Cemetery, Dundee displayed
only a 3.7% prevalence rate (Brown and Roberts 2000).
This lower prevalence rate was also observed at Dunbar
where 27 of the 892 teeth were affected by carious le-
sions, making a prevalence rate of 3%. The frequency
rate at the Carmelite Friary was significantly higher at
7%, perhaps because of a more sugar rich diet.

Abscesses  When the pulp inside a tooth dies due to
infection or trauma, toxic products are formed which
diffuse out of the apex of the tooth and into the peri-
odontal ligament. Localised resorption of the bone
around the tooth root then occurs, which is eventually
followed by the formation of a draining sinus (a hole
through which pus escapes).

A total number of four abscesses, affecting two sets
of dentition were observed. The mandible alone was af-
fected in one case and the maxilla alone in the other. In
the case of the middle adult female, the abscesses were
associated with caries (see above), in the infant, Skel-
eton 164, there was no other associated pathology.

Dental anomalies
One individual, Skeleton 125, the 16 to 19 year old male
had upper and lower third molars that were impacted in
the jaw at 45 degree angle. He also had a dental
anomaly whereby the right upper first premolar was

displaced lingually and mesially, being almost parallel
with canine (Illus 18). This suggests that his jaw was
slightly too small to accommodate all his permanent
teeth, a situation commonly remedied by extraction in
modern dentistry.

Periodontal disease and ante-mortem tooth loss
(AMTL)
Periodontal disease is a term used to describe the
inflammatory changes that can occur in the soft tissues
and bone around a tooth in response to plaque. As the
disease progresses resorption of the alveolar bone of
the maxilla and mandible may occur and if the peri-
odontal ligament becomes affected then the result can
be ante-mortem tooth loss (although this is not the
only cause of AMTL). It is frequently observed in ar-
chaeological populations, where lack of oral hygiene is
a primary cause.

Amongst the 15 articulated skeletons with erupted
dentition, only three suffered from periodontal disease
(20%). In two cases this was slight, and in one it was
considerable, and associated with rampant caries and
periapical abscesses (Skeleton 140a). In the case of Skel-
eton 125, the adolescent male, the periodontal disease
was associated with the loss of the right upper first mo-
lar. These figures are comparatively low for a medieval
population, and again most likely reflect the predomi-
nance of children and young adults.

Dental enamel hypolplasia (DEH)
Dental enamel hypoplasia is the name given to the de-
fects, linear grooves and pits, which appear in the
enamel of the teeth representing a cessation in amelo-
genesis (growth and development of the tooth). These
defects are considered to be indicators of physiological
stress, although there is much debate as to what specific
types of stress are directly responsible and why only
certain teeth are sometimes affected within the same in-
dividual Febrile infections, malnutrition and metabolic
disorders have all been cited as possible causes
(Aufderheide and Rodriguez-Martin, 1998; Goodman et
al), but further research into this condition is required.

This condition was observed in eight of the individu-
als with erupted dentition, with a total of 29 teeth be-
ing affected. The affected individuals ranged in age
from three to five years (Skeleton 162) to 35 to 45 years
(Skeleton 140a), and both sexes were represented. In
some instances the hypoplastic defects were only slight,
characterised only by a single faint line. In others, how-
ever, the condition was more severe, for example in
Skeleton 153, a child aged seven to eleven years, in
whom six teeth were affected by pronounced grooves of
up to three per tooth. This child had also suffered from
a chest infection and iron deficiency anaemia, which
may have been related to these cessations in growth of
the teeth. In addition to Skeleton 153, four of the other
individuals affected by DEH also suffered from indica-
tors of physiological stress such as iron deficiency
anaemia, infectious disease and possible scurvy.

Illus 18 Displaced dentition in Skeleton 125.
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Traumatic injury
The term ‘trauma’ may encompass fractures, disloca-
tion or displacement of joints, disruption of nerve or
blood supply, soft tissue injury (represented by an
enthesopathy – extra bone production at the muscle in-
sertion point), or artificially induced deformity. Only
three examples of traumatic injury were identified on
the articulated skeletal remains from St John’s Kirk;
two were fractures and one was an enthesopathy. Such a
low frequency is extremely unusual for a medieval
population and whilst the young age of the group
might explain this in part, it could also reflect a low
level of inter-personal violence, perhaps because of the
status of the individuals concerned. This interpretation
is supported by the nature of the injuries, which were
not typical of those sustained in conflict.

The fractures identified were a greenstick fracture of
the ulna in a baby of 0 to three months of age, and a
compression fracture of the 11th thoracic vertebra of
the young adult male, Skeleton 139. Greenstick frac-
tures of the bones of the forearm typically occur either
as a result of a fall on the hand, or a direct blow on the
forearm. Whereas a complete break in the bone might
occur in an adult, because the child’s bone is more car-
tilaginous, it bends rather than breaks, and minor an-
gulation, as in this case, is usually the result
(Crawford-Adams 1987,159).

The compression fractures of the vertebra was of the
type normally associated with a vertical force transmit-
ted down through the spine, such as that which might
be experienced during a heavy fall on the feet or but-
tocks (Crawford-Adams 1987). It was associated with
schmorls nodes, which were also present on thoracic
vertebra T12 and lumbar vertebrae L1 and L2. These
lesions represent herniations of the contents of the in-
ter-vertebral discs between onto the superior and infe-
rior surfaces of the vertebral body. They tend to occur
in older juveniles and young adults in whom the discs
are still turgid. Often they are the result of a compres-
sion force, which might be sustained during heavy lift-
ing or in a fall onto the feet, and they may accompany
actual compression fractures. They have also been asso-
ciated with repeated flexion and lateral bending and
may have an underlying congenital cause (Kennedy,
1989).

The enthesopathy observed in Skeletons 153, a seven
to 11 year old child, was a large defect measuring
18.8mm long and 5mm deep, at the insertion point for
plantaris on the right tibia. Plantaris is a vestigal
muscle that attaches by a long tendon to the calcaneus
(the heel bone) to plantar flex the foot, although it is
soleus and gastrocnemus that perform the action. The
injury was most likely sustained during a trip or fall in
which the ankle or foot was wrenched.

Degenerative joint disease (DJD)
The most frequently identified disease found in any ar-
chaeological population is osteoarthritis, which, to-
gether with osteophytosis is often termed degenerative
joint disease. It is characterised by collagen breakdown

at the joint, which results in the degeneration and ero-
sion of articular cartilage and exposure of the bone be-
neath. Osteophytes (bony projections) are commonly
formed around or away from the joint margins in an at-
tempt to compensate for excessive or altered stress on
the joint, and porous areas, cysts and eburnation (pol-
ishing) can occur beneath and on the joint surface. The
aetiology of the disease is multifactoral, the most com-
mon causes being age and repeated stress. It may be pri-
mary or secondary (developing after a traumatic injury)
and factors such as diet, heredity and endocrine agents
may also play a role (Roberts and Manchester, 1997). A
variety of systems have been developed to grade the se-
verity of DJD. The system used to categorise the severity
of the disease observed in the skeletons from St John’s
Kirk was that devised by Jurmain (1990)

There was an exceptionally low prevalence rate of de-
generative joint disease in the skeletal assemblage from
St John’s Kirk, but this came as no surprise, given their
young age. The condition was observed in only three in-
dividuals, Skeletons 118, 140a and 121. All were female,
and two were classed as middle, and one as a young
adult. In all cases it was the spine that was affected, al-
though in the case of the younger female slight changes
were also observed on the tubercular facets of the
middle right and left ribs. In this individual, only two
vertebrae, the third and fourth lumbar, were involved,
and the character of the lesions suggested that the de-
generation of the anterior portion of the bodies could
have been trauma related. In Skeleton 118, only slight
changes were identified on the first cervical, the fourth
to the eighth thoracic, and the second and third lumbar
vertebrae. Skeleton 140a displayed more severe changes
in the cervical vertebrae, in the region of the lower neck.
Moderate degeneration was also seen in the upper to
mid thoracic vertebrae. It is possible that the arthritis
seen in this individual could have been related to
lifestyle or occupation as the cervical vertebra affected
are amongst the most freely moveable in the spine.

Congenital disorders
Only one minor congenital disorder was identified. Skel-
eton 179, a young adult male had spina bifida occulta of
the first cervical vertebra (Illus 19). The neural arch was

Illus 19 Spina Bifida Occulta, C1 in Skeleton 179.
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unfused in the midline with a gap of 5.1mm between the
two ends. This would almost certainly have been asymp-
tomatic, as any disruption to the spinal column at this
level would have been incompatible with life.

Growth and development

Table 9 compares age based on dentition with that
based on long bone length (diaphyseal length) in juve-
niles.

With the exception of Skeleton 148a all the children
were short for their age by varying amounts. In some
cases there was a discrepancy of only a few months,
whereas in others there were differences of two and a
half, two and a quarter, and three and a half years (Skel-
etons 153, 162 and 132 respectively). In the cases where
the age based on long bone length was considerably
lower than that based on dental development, it is likely
that malnourishment and ill health was the cause. Other
indicators of physiological stress on Skeletons 153 and
162, which included infectious disease, scurvy, iron
deficiency anaemia and dental enamel hypoplasia, sup-
port this interpretation. Skeleton 132, however, dis-
played no evidence of pathology although bilateral
enlarged parietal foramina were present.

148a was the only juvenile in which the long bone de-
velopment was considerably in advance of the dentition.
In osteological terms this is very unlikely (although not
impossible), and it may be the case that the elements
were not in fact from the same individual. The long
bones of a foetus (148b) were also found to be present
with this burial, suggesting that there had been some
mixing of the remains either within the ground if the
graves had inter-cut, or during excavation.

Results: the disarticulated remains

Introduction

A minimum number of 174 individuals were identified,
with numbers per context ranging from one to 31. The
majority of the disarticulated bone was recovered from
deposits and layers of graveyard soil, or charnel deposits
and trenches. Those remains that were found in associa-

tion with the articulated burials are likely to have been
residual elements, re-deposited during the backfilling of
the graves. The state of preservation of the remains var-
ied greatly depending on the context from which they
were derived. Many of the bones were fragmentary,
making determination of age at death, sex, and the re-
cording of metric data problematic. Similarly, differen-
tial diagnosis of pathological conditions was sometimes
limited by the fragmentary or eroded nature of the re-
mains and the fact that their disarticulated state pre-
cluded an assessment of the distribution pattern of any
lesions present. It should also be noted that although a
demographic profile of the assemblage was compiled,
any interpretations placed upon it should remain tenta-
tive. This is because unlike the articulated burials,
which were confined to a single phase of use in the cem-
etery, the disarticulated remains could potentially have
come from burials that dated to anywhere between the
12th and the 15th centuries.

Demography

Both sexes and all ages, from 32 weeks in utero to 59+
years, were represented. Of the 167 individuals
identified, 92 (55%) were aged less than 18 years at
death and 75 (45%) were adult. It was possible to assign
an age range to 28 of the 75 adults, and to determine
the sex of 46. Table 10 presents a summary of the age
and sex data that was recordable, and Illus 20 presents
the numbers of individuals within each age group as a
percentage of the disarticulated assemblage as a whole.

Proportionally, more adults had survived into early
middle age than witnessed in the articulated burials.
Middle adults accounted for 54% of the adults of
known age, whereas the figure for the articulated skel-
etons was 33%. Also, two of the individuals from the
disarticulated assemblage were aged over 50 years. The
low numbers of deaths in the older child to young adult
sector of society followed a relatively normal pattern for
a pre-modern society. Illus 21 presents a closer analysis
of the mortality rate in immature individuals. It illus-
trates that the greatest number of deaths occurred in the
one to five year old age category, unlike the articulated
burials where the largest peak occurred in the three to

Table 9 Age based on dental and long bone development.

skeleton no dental age mean diaphyseal length age mean

124 5 years ± 9 months 5 years 4– 4.5 years 4.25 years

132 7 years ± 24 months 7 years 3–4 years 3.5 years

143a 6 months ± 3 months 6 months 3–6 months 4.5 months

148a 6 months ± 3 months 6 months 12–18 months 16 months

153 9 years ± 24 months 9 years 5.5–7.5 years 6.5 years

155 0–6 months 3 months  1–2 months 1.5 months

157a 5 years ± 9 months 5 years 3.5–4 years 3.75 years

157b 9 months ± 2 months 9 months approx 2 months 2 months

162 4 years ± 12 months 4 years 1.5–2 years 1.75 years

163 1 year ± 4 months 1 year 7 months to 1 year 9.5 months

164 1 year ± 3 months 1 year approx 6 months 6 months
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Table 10 Age at death and sex, disarticulated remains.

age males females unknown na

foetus 10

0–12 mths 13

1.1–5 years 36

5.1–10 years 23

10.1–15 years   6

15.1–18 years   4

18.1–30 years  3   5   3

30.1–45 years  6   9

45+ years   2

adult 11 10 26
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Illus 22 Sex specific mortality patterns.

12 month age range. This is very similar to the pattern
observed at the Carmelite Friary at the Green, Aberdeen
(Cardy 1994). It is difficult to interpret the large peak in
relation to the one to five year olds at St John’s Kirk,
given the nature of the assemblage. It could be attribut-
able to a childhood illness epidemic such as measles or
whooping cough, but equally the deaths could have oc-
curred over a period of several hundred years. The
steady decline in the number of child deaths after the
age of five years was typical of a normal population.

It was possible to determine the sex of 46 of the 75
adults. Twenty-two of these were male or probable male
and 24 were female or probable female. Illustration 22
shows the numbers of males and females within each
age category. There appeared to be little bias, although
no females were identified as being over 45 years at
death. There were slightly more females than males in
both the young and the middle adult categories, but the
large proportion of adults of unknown age and sex
could have altered this picture, had it been possible to
include them.

Health and disease

Pathological conditions were identified on remains from
14 of the 33 contexts. These included non-specific infec-
tious disease, probable tuberculosis, neoplastic disease,
degenerative joint disease, traumatic injury, dental dis-
ease, iron deficiency anaemia and possible rickets. It was
not a valid exercise to calculate disease frequency rates,
but some of the more significant findings are described
below. Unfortunately, it was also not possible to assess
growth and development in juveniles because the denti-
tion and long bones could not be ascribed with certainty
to the correct individuals. All the pathology recorded
can be found on the disarticulated inventory sheets in
Volume Two of this report which is with the archive.

Infectious disease
Periosteal new bone growth was observed on fragments
of bone from six contexts, usually affecting more than
one individual. In the majority of cases, as with the ar-
ticulated burials, it was the lower limbs that were
affected and the causative organism could only be
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described as non-specific. In two cases however, the
character and location of the lesions indicated that tu-
berculosis might have been a cause. A fragment of ado-
lescent or adult frontal bone displayed evidence of
prolific new bone growth and hypervascularisation,
which was active at the time of death, on the endocra-
nial surface (Illus 23). No further examples were
identified in this context, but the lesion was characteris-
tic of that caused by tuberculosis.

In Context 150, 27 fragments of rib were identified
as belonging to a young adult. Of these, six had
plaques of striated woven bone on the inner surface, in-
dicating pleurisy or a chest infection, which had been
active at the time of death. The cause of the infection
could not be determined, but again tuberculosis is a
possibility. The young adult affected also showed evi-
dence of periostitis on both of the lower limbs. The two
conditions might have been related, the infection having
been spread haematogenously (via the blood stream).
Alternatively the periostitis of the lower limbs could
have been caused by some other non-specific infection,
or through direct soft tissue injury.

Metabolic disorders
Iron Deficiency Anaemia  Cribra orbitalia was observed
in at least ten individuals, and porotic hyperostosis in a
further four. Unlike the articulated burials, proportion-
ally more adults than immature individuals were af-
fected by iron deficiency anaemia, the respective
numbers being ten and four. In the majority of cases of
cribra orbitalia the condition was moderate or severe
rather than slight. All cases of porotic hyperostosis
were slight.

Possible rickets  Rickets is caused by insufficient vita-
min D, due either to dietary deficiency, lack of sunlight,
or a metabolic condition that prevents its absorption. It
has been termed a ‘disease of civilisation’ as it has a
higher prevalence rate in crowded cities where the
population are deprived of natural sunlight. It is also

more common in populations that live at higher lati-
tudes, even if they are rural, for the same reason. It is a
disease of infancy or childhood that is characterised by
mineralisation failure in growing cartilage, bone, and
even teeth. This can lead to deformities ranging from
slight bowing of the shafts and flaring of the ends of
the bones, to such severe distortion that the child is un-
able to walk (although the more severe changes are
generally associated with older children and adoles-
cents). Children with rickets are also prone to gastro-
intestinal upsets, chest infections, and excess sweating
and lethargy (Stuart-Macadam 1989).

An example of possible rickets was identified in
Context 197, where a left femur belonging to a child
aged between six and ten years displayed marked ante-
rior bowing of the proximal (upper) shaft and flaring
towards the distal end. A left humerus that probably
belonged to the same individual was also distorted,
with the shaft being bowed out laterally (to the side)
and flattened from front to back.

Neoplastic disease
There are many different types of bone tumour, malig-
nant and benign, primary and secondary, that can af-
fect the skeleton. The type identified on a cranial
fragment associated with Skeleton 118 (but not belong-
ing to it) was a large button osteoma, measuring
34.9mm x 36.6mm in diameter and between 8 and
13mm thick (Illus 24). This is a primary, benign bone
tumour that grows, most commonly, on the outer sur-
faces of the frontal or parietal bones. Osteomas are
not unusual in archaeological specimens, but this one
was larger than normal. Despite its size, however, it is
unlikely that it would have caused the affected indi-
vidual any problems.

Traumatic injury
Several minor injuries were observed including,
a healed fracture of a radius, a cut to a tibia with

Illus 23 Possible TB, fragment from context 195. Illus 24 Button Osteoma in Skeleton 118.
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associated superficial infection, a number of soft tissue
injuries and osteochondritis dissecans.

The fractured radius was derived from an
unstratified context ‘Area 6 Gulley Ports’. It belonged
to an adult of unknown sex, and had been fractured
transversely in the region of the mid shaft. The bone
had healed well, but there was some mal-alignment
with the distal half deviating laterally, away from the
midline. The break was slightly too high up to be
characterised as a Colles fracture, which is typically
caused by a fall on an outstretched hand. It may have
been sustained during some other type of accident or
whilst warding off a blow (although it is normally the
ulna that is injured by this type of action). It would
have caused some pain, but probably not any long-term
complications.

Osteochondritis dissecans is a condition whereby
the impaction of one joint surface against another
causes fracture of the articular cartilage and underly-
ing bone (Forrester and Brown 1987). A small plug of
bone then becomes detached, leaving a smooth, clearly
circumscribed area on the joint surface. It is most fre-
quently seen in adolescent or young males, the most
commonly affected joint surfaces being the distal fe-
mur and proximal tibia. In this instance it was present
on the medial epicondyle of a right humerus (at the el-
bow joint) that belonged to a male aged 30+ years
from Context 197.

As with the articulated burials, the low prevalence
of traumatic injuries and the type that were present, in-
dicate a low level of serious inter-personal violence be-
tween the inhabitants of medieval Perth, or at least
amongst those who were buried in the grounds of St
John’s Kirk.

Degenerative joint disease
Overall there was good preservation of the joint sur-
faces although the vertebrae were under represented.
This was most probably due to their greater suscepti-
bility to post-depositional damage by taphonomic
agents, particularly given that the majority would have
been re-deposited on at least one occasion.

Examples of degenerative joint disease were
identified on the remains of individuals from eight con-
texts (197, 100, 120, 172, 178, 117, 115, and Area 6
Gulley Port). Where the sex of the individual could be
determined, all the sufferers were male. This was in
contrast to the articulated burials where only three in-
dividuals with the condition were identified and all
were female. The most frequently affected joints were
the sterno-clavicular and acromio-clavicular joints (the
shoulder), the elbow, and the joints of the spine, in-
cluding the sacro-iliac joint. Less frequently affected
were the hip and knee. Degenerative changes were also
observed in the tubercular facets of the ribs and in two
first metatarsals (foot/big toe). Most of the changes ob-
served were slight, with the most notable exception be-
ing the mature adult male from Context 115, who had
severe degeneration and some fusion of the sacro iliac
joint.

Dental disease
Many of the teeth examined were loose, and the maxil-
lae and mandibles were fragmented. It was, however,
possible to identify examples of caries, calculus, a den-
tal cyst and dental enamel hypoplasia.

The dental cyst was found at the apex of the socket
for the canine on the right maxilla of an adult from
Context 118. The same individual also suffered from
periodontal disease and ante-mortem tooth loss. A
mandible from the same assemblage also showed evi-
dence of periodontal disease and a carious lesion was
present on the left second molar. Carious lesions were
identified in at least a further five individuals from Area
6 and Context 115.

Dental enamel hypoplasia was observed on the teeth
of at least three individuals, two children and one
adult. In two out the three cases (one adult and one
child) there were remains in the same assemblage that
displayed evidence of cribra orbitalia and porotic hy-
perostosis. Whilst it cannot be said conclusively that
these elements and the dentition affected by DEH be-
longed to the same individual, if that were the case then
the two conditions could have been caused by the same
episode of physiological stress.

Non-metric traits
Cranial non-metric traits included ossicles in the lamb-
doid suture, pre-condylar tubercle, parietal foramen,
accessory supra-orbital foramen and a metopic suture
in an adult male from Area 6 S W. This individual also
suffered from cribra orbitalia. Links between metopism
and childhood iron deficiency anaemia have been sug-
gested, based on evidence from Perth, Dundee and the
Isle of May (Bruce 1985; Brown and Roberts 2000; Rob-
erts and Battley, 1998), but the relationship is not yet
clearly understood.

Post-cranial non-metric traits included 3rd tro-
chanter, exostoses in the trochlear fossa, septal aperture
and double anterior calcaneal facets. There were no ex-
amples of transverse foramen bipartite, which was the
most frequently occurring trait in the articulated buri-
als, although preservation of the cervical vertebrae was
poor. The most frequently observed trait amongst the
disarticulated remains was a third trochanter, often in
association with a lateral flange and a pronounced
lesser trochanter. These traits are related to physical ac-
tivity and suggest heavy usage of the gluteal muscles
and iliopsoas, which is the primary muscle involved in
flexion of the hip.

Discussion and conclusions

The medieval fabric of the church

The monitoring of the groundworks directly adjacent
to St John’s Kirk indicated that sizeable elements of the
medieval church still survive below ground and in most
cases directly below Lorimer’s restoration works of the
1920s. This was most strikingly indicated at the main
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Illus 25 View of  restored buttress, standing on earlier
fabric.

Illus 26 General view of  the southern side of  the main
western door, showing offset mouldings.

Illus 27 Detail of  the offset mouldings on the main
western door.

western door where the original medieval threshold was
exposed c 0.60m below the modern one and Lorimer’s
vertical moulding was offset from the medieval original
by at least 10cm (Illus 26 and 27). The foundations of a
southern porch were located and are preserved in situ
below the new Chinese granite paving (Illus 3, 6, 7 and
8). This structure would appear to be the one that is in-
dicated on Rutherford’s map of 1774, although Ruther-
ford shows it as being directly opposite Halkerston’s
Tower. It is also shown in an engraving of 1770 in the
Chronicle of  Perth (Illus 28). A view of this side of the
church in the 19th century shows a partially buried
doorway that would seem to match the position of the
excavated structure (Illus 29) (MacGibbon and Ross
1896–7, Fig 1046).

The graveyard

The isolated area of articulated burials excavated on
the eastern side of the southern transept would appear
to be the last surviving part of the 16th century burgh
graveyard. In all the other areas this close to the church,
burials did not survive at this level. This means that
great care must taken in interpreting the results of the
skeletal analysis detailed above as we may be getting a
very biased view of the population of the late grave-
yard.

The monitoring of the water pipe replacements that
were carried out prior to the environmental improve-
ments recorded the line of a stone wall in Trench J
which may represent the western boundary wall of the
graveyard as there was a noticeable difference in soil de-
posits on either side of it (Illus 30). To the W, deep de-
posits of organic anaerobic midden were recorded,
whilst to the E deposits of grey silty clay graveyard soil
was encountered. The very edge of a wall on a similar
alignment was recorded in the watching brief due W of
the western front of the church, this may represent a
continuation of the wall described above (Illus 3).

The number of burials in the northern section of the
graveyard is also of interest. The monitoring of

waterpipe replacement along the length of North St
John’s Place did not record a single piece of human
bone and yet the trial trench dug in advance of these
works located an articulated burial at a depth of 0.60m
in front of the North transept of the church (Illus 3).
This must suggest either that there were very few buri-
als on the N side of the church or that the original wa-
ter pipe laying of the 1950s disturbed and removed any
human remains in its path, although if this was the case
one might have expected to find at least one piece of
disarticulated human bone in the trench backfill.

The human remains

The most striking feature regarding this burial assem-
blage was the exceptionally high proportion of indi-
viduals aged less than five years at death. Even by the
standards of the day the infant mortality rate was high
when compared to cemetery populations from the City
Churches, Dundee (Brown and Roberts 2000), Kinnoull
Street, Perth (Bruce 1985), and the Carmelite Friaries at
Aberdeen, Linlithgow and Perth (Cross and Bruce
1989). Although there is documentary evidence of Perth
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Illus 28 Engraving of  the south side of  St John’s Kirk in 1770, showing the excavated porch at the left-hand side.

Illus 29 View of  the south side of  St John’s Kirk in the
19th century, showing the partially buried doorway.

being hit by Plague during this period (Hall pers
comm), the demographic profile of the sample does not
suggest a catastrophic event, which would be
characterised by an increased number of deaths in the
teenage and young adult age group. The most likely
cause then, is an epidemic of one of the childhood ill-
nesses such as measles, diphtheria or whooping cough,
which remained local to this area. These acute infec-
tious diseases would have left no trace on the skeletal
remains, indeed, as Calvin Wells so aptly pointed out,
‘It is unfortunate for the palaeopathologist that most
of the specific infections that have been the major epi-
demics of the past three thousand years leave no im-
print on bones’ (Wells, 1964: 85).

The possible exception to this at St John’s was evi-
dence of TB on some of the cranial and rib fragments
of both the articulated and disarticulated burials. Al-
though a definite diagnosis could not be made, the
lesions observed were characteristic of the condition.
Confirmation of the disease could be achieved by
biomolecular analysis, and a project design with this
aim is currently being planned. High infant mortality
rate aside, the overall life expectancy also appeared to
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Illus 30 Graveyard boundary wall, as located in
watching brief  on pipe bursting.

be short with almost no-one surviving past the age of
around 45 years. This was reasonably typical of Scottish
medieval society, with the notable exceptions of the mo-
nastic sites such as the Isle of May (Roberts and Battley
1998) and the Carmelite Friaries at Aberdeen, Linlith-
gow and Perth (Cross and Bruce 1989).

Both the adult and the immature individuals were
small in stature, but this could have been due to genetic
factors as well as nutritional status. Stress indicators
such as dental enamel hypoplasia and iron deficiency
anaemia were evident in some of the skeletal remains,
but not at a greater frequency than other Scottish sites
of a similar date. There was a low prevalence rate of
traumatic injury, suggesting that serious episodes of in-
ter-personal violence were rare, at least within this small
group. Degenerative joint disease was also uncommon,
even amongst the disarticulated remains where there
was a higher proportion of adults. The low levels of in-
terpersonal violence and degenerative joint disease are
perhaps a reflection of the social status, as well as the
age profile, of the individuals who were buried in the
cemetery.

Conclusions

This monitoring exercise has very usefully proved the
benefits of the decision to reduce the depth of below
ground disturbance to 0.50m rather than the originally
planned 1.50m. The only area where articulated burials
were encountered was an unusual survival that could not
have been predicted in advance, ground disturbance to
the originally planned depth would have had alarming
consequences. It is clear from this exercise that elements
of the medieval church of St John’s have survived the
early modern restorations of the building and these have
now been meticulously recorded during this project.
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Abstract
The monitoring of  environmental improvements around
St Johns Kirk in Perth allowed the first real opportunity
to record the surviving below ground medieval fabric of
the building. Information regarding the various restora-
tions of  the church was also discovered. A moderate
skeletal assemblage was recovered and this is fully dis-
cussed.
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