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A visit to the Abbey
Excavations at the site of Arbroath Abbey Visitor Centre
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Introduction (Illus 1–3)
Angus Council proposed in 1999 to redevelop
the Hamilton Green area in Arbroath and build a
visitor centre for Arbroath Abbey in partnership
with Historic Scotland. The site was located at the
north-west corner of Arbroath Abbey, on the west
side of the abbey graveyard, and was one of potential
archaeological significance. In 1963, when some 17thcentury buildings on the Green were demolished, the
embankment behind them was noted to contain midden
deposits, bones, stones, burnt debris and medieval

Illus 1 General view of the site, towards the south.
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pottery (Wilson 1963). suat ltd therefore undertook
trial trenching of the site in June 1999 (suat site code
AB17). The results were mixed: nothing survived in
Hamilton Green itself, but, on the raised area adjacent
to the graveyard boundary wall, a substantial dump of
medieval waste and make-up deposits was identified.
These were considered to be redeposited. Since the
construction of the proposed visitor centre would
mean the destruction of these deposits, excavation
was recommended.
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This report presents the results of the several
different pieces of archaeological fieldwork (suat site
code AB18) arising from this development: a watching
brief on the contractors’ underpinning of a burial
enclosure wall adjacent to the site (7–24 March 2000);
the excavation of the site of the proposed visitor centre
(27 March–20 April 2000); a subsequent watching brief
on groundworks and landscaping associated with the
construction of the centre (29 May 2000–5 June 2001);
and an excavation at the north door of the abbey for a
proposed new entrance to the abbey (4–11 July 2001).
The report deals primarily with the main excavation
on the site of the visitor centre, incorporating the other
fieldwork as appropriate to that excavation. Other
evidence, revealed by the watching brief after the main
excavation and by the excavation at the north door, is
presented at the end of the main excavation report.
Also included are the results of two other watching
briefs. Between 26 February and 25 March 2001, the

Illus 2 Location plan.
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Illus 3 Archaeological investigations.

replacement of a water main in Abbey Street within
the abbey graveyard, undertaken by the then North of
Scotland Water Authority (noswa) was monitored
(suat site code AB19). The closure of the roadway of
Abbey Street through the Pend to traffic and the lowering
and re-paving of its surface was monitored between 17
January and 4 April 2002 (suat site code AB21).
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The site (Illus 1–3)
The site lies directly to the north of the NW tower of
Arbroath Abbey, on the west side of the abbey burial
ground. The south edge of the site was 3 m away from
the north wall of the abbey tower, while the garden
wall of a residential property bounded the north side.
At the time of excavation the site comprised a raised,
grassed area approximately 1.25 m higher than the
surrounding ground to the west and south. It measured
33 m in length north to south, 13 m in width to the
main burial ground wall and 8 m in width to the wall of
three 19th-century burial enclosures which project west
from the main burial ground wall. Curving around the
south and west sides of the site was a stone revetting
wall, 1 m in height, with steps at the north end. The site
surface was relatively flat, rising only slightly towards
the north and east from 17.4 m above Ordnance Datum
(aod) on the west edge to 18 m aod in the north-east
corner. On the west side of the site was the grassed-over
street frontage extending to the pavement of Hamilton
Green. The south end of the site was bounded by a
narrow footpath between the revetting wall and the
abbey tower.
Immediately before the excavation, work was done
to underpin and stabilise the wall of the early 19thcentury burial enclosures to the east of the site. The
underpinning was recorded by a watching brief on
four test pits (TP A–D), two trenches for bracing for
scaffolding (TP E, F) and on 14 pits for underpinning
(UP 1–14). The watching brief confirmed the existence
of medieval stratified layers of dumped make-up and
small sandstone rubble, containing shell, pottery and
animal bone and architectural stones, over an old
ground surface. However, these medieval deposits were
considered to be in situ and not, as previously believed,
the product of redeposition in more recent times.
Natural subsoil
Natural lay at a height varying from 16.19 m aod at
the south end of the site to 16.4 m aod at the north
end of the site. It comprised yellow-brown silt, silty
clay, and clayey silt, with lenses of pebbles and gravel,
and yellow sandstone fragments, and was reached all
over the site except in the north-east corner, which was
not excavated in order to preserve in situ the early abbey
precinct wall (see Phase 2, below).

Phase 1: stakeholes, hearth
and old ground surface (Illus 4)
In the north-east corner of the site (beside the
unexcavated area) a group of 14 possible stakeholes
(360) was cut into the natural subsoil. In profile they
were either V- or U-shaped, approximately 0.1 m deep
and 0.1 m in diameter; their uniform fills (362) were
brown silty loam with small stones. The stakeholes
appear to have been cut before the sealing of the old
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ground surface beneath a spread of sandstone fragments
(253), as they were not visible in the overlying old
ground surface and there was no evidence of sandstone
within them. Although their purpose was not apparent
they may have held stakes forming a crude shelter or
fencing predating the construction of the abbey.
Only one other stakehole was found in the natural
subsoil covering the remainder of the site. During the
watching brief on the ground reduction for new paving
within the passageway between the new visitor centre
and the abbey’s north-west tower, a stakehole (453),
0.04 m across and 0.1 m deep, was observed cut into
natural between the two buttresses of the tower. It
was sealed and filled by the old ground surface. At the
north end of the site a small hearth pit (396) was cut
into the natural surface. Oval in shape, about 0.8 m
wide and 0.12 m deep, its fill (395) comprised a mix
of charcoal and clay. The hearth was truncated by a
later ditch, and the east side had been removed by an
18th- or 19th-century soakaway pit. No dating evidence
was found in the fill but, since the feature was cut by
the ditch (see Phase 2, below), it is assumed to have
predated the construction of the abbey.
Above the natural deposits across the entire site was
an old ground surface (217, 254) of buried topsoil, from
0.15 m to 0.45 m thick. It comprised a homogeneous
deposit of brown silty loam with moderate amounts of
small pebbles and occasional flecks of charcoal. In some
places the lower part of this soil was composed of black
silt, perhaps indicating a higher organic content due to
waterlogging. This surface was fairly level and did not
appear to have been worked. It represented the ground
level at the time of the initial occupation of the site and
contained few archaeological finds. Apart from a single
sherd of Yorkshire pottery of 13th/14th-century date
(see Hall, below; Table 1) recovered from one of the
stakeholes, the only other datable find from this
phase was a single shard of 13th/14th-century glass
(see Murdoch, in archive).
This old ground surface was also encountered in the
watching brief in the new entrance passage to the abbey,
at a height of 16.42 m aod, and outside the main west
door of the abbey in two pits intended for floodlighting.

Phase 2: medieval (Illus 5)
Consolidation (not illustrated)
An extensive layer of red-pink sandstone fragments
(253, 265, 318, 312, 338), mainly small to medium, but
with occasional larger pieces, sealed the old ground
surface to a depth of 0.2–0.4 m. Metal working debris
and marine shells were recovered from this layer but
dateable finds were absent. This deposit, extending as
far as the west end of the abbey, where it was cut by
the foundation trench for the eastern buttress of the
north-west tower, is the first sign of activity on the site
to be associated with the construction of Arbroath
Abbey. The sandstone fragments are most likely to

A visit to the Abbey: excavations at the site of Arbroath Abbey Visitor Centre

Illus 4 Plan of Phase 1 features: stakeholes, hearth and old ground surface.
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have been the result of stone working, spread by the
abbey’s masons to make up and consolidate the old
ground surface for use as a yard or work area. Above
the surface were a few patches, presumably associated
with the construction of the abbey: yellow sand (252,
337) and brown sandy silt (363). Above the yellow
sand was a thin charcoal spread (339), 0.7 m by 0.9 m
across, indicating in situ low intensity wood burning,
the purpose of which could not be ascertained. Another
layer of charcoal (300) lay further north, but lay within
the unexcavated area. In the watching brief on the
underpinning of the east end of the north wall of the
burial enclosure, a layer of charcoal with green copper
residue (21), 0.05 m thick, was recorded above the
sandstone fragments at a depth of up to 1.05–1.3 m.
Ditch (Illus 5, 6 and 7)
A ditch (359, 372) was cut through the sandstone
spread into the old ground surface and natural deposits.
It extended across the site for a length of 13 m on
a N–S alignment. The ditch extended southwards
below the north-west corner of the 19th-century burial
enclosure, where it had been truncated by the recent
underpinning excavations. Its northern end extended
beyond the northern edge of the excavation but, during
a watching brief after the excavation, the ditch (468)
was observed to extend as far as the boundary wall
to the N. The northern part of the ditch within the
excavation was a broad, shallow U-shape, 0.7 m deep
and measuring 2.2 m across the upper part.
For reasons unknown the ditch became redundant,
apparently when the abbey was still being constructed,
since ditch infill deposits and later overlying deposits
included architectural stonework fragments. The
infilling of the ditch may have marked the start of
the site becoming a dumping ground for general
waste materials from the abbey’s construction or
maintenance. The primary fill was fine light brown
or pinkish brown silt (385, 386), above which, in
the central section of the ditch, was a small deposit
of sandstone rubble (384) derived from the rubble
consolidation layer (253). Deposits of crushed mortar
and sandstone fragments (368) and of mixed sandstone
fragments and brown silt (397), 0.35 m thick, were then
dumped, reducing the ditch to about half its width.
A further eight deposits (317, 351, 378, 379, 380, 381,
382, 383), probably the combined result of erosion and
deliberate dumping, completed the ditch infilling. One
of these dumps was a deposit of slag and charcoal (380),
0.12 m thick, indicating the likelihood of industrial
activity taking place nearby. More slag and charcoal
(463) was recorded in the ditch during the watching
brief on ground reduction to the N of the excavation.
Pottery dating from the 13th–15th centuries was
recovered from the ditch fills (see Hall, below).
Near the south end of the trench dug to underpin
the 19th-century burial vaults, another large feature
(313), at least 0.9 m in depth, was cut through the
consolidating rubble (253). This feature may have
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been a continuation of the ditch from further north.
Truncated to the east by the recent underpinning and
to the south by the modern revetting wall, it appeared
to represent the west side of a large pit or possibly a
ditch. It had seven distinct fills (328, 329, 330, 331,
332, 333 and 334), slumping downwards to the east.
These were variations of sandy silts with small to large
stone fragments, with clayey silt (334) at the base.
There was also one deposit of pea grit in the fill. This
feature probably continued further north within the
area of the underpinning, although its western edge
was not observed as it coincided with the edge of the
underpinning while the eastern edge lay underneath
the burial enclosure. Some 4.5 m to the north of the
south end of the enclosure wall, a thick (0.66 m) layer
of brown clayey silt (29) was recorded as a possible fill
of a feature recorded during the watching brief on the
underpinning of the burial ground wall (cut 313).
The watching brief, on ground reduction for new
paving within the passageway between the new visitor
centre and the abbey’s north-west tower, revealed the
rounded, south butt end of a ditch, presumably the
continuation of that already noted further north. It
terminated 1.44 m from the tower, between the two
north-facing buttresses of the tower. Here there were
two distinct phases to the ditch, the original cut (451)
and a re-cut (452). The original cut, 2.8 m wide, had
sloping sides and a slightly rounded base. Its fills
comprised primary silting with washed-in original
topsoil and crushed sandstone. The re-cut, 1.4 m wide,
had stepped sides narrowing to 0.4 m. The maximum
depth of both cuts was 0.58m. The final backfills
comprised sandstone fragments with many voids, which
gave the appearance of a soakaway fill, under crushed
sandstone fragments. The lower fill of the re-cut of
the ditch also contained a fragment of architectural
stone. There was no stratigraphic relationship between
the ditch and the tower, and no dating evidence was
recovered from it.
The burial ground wall (Illus 5 and 8)
Two parts of a stone wall (259, 361), 12 m long overall,
were located approximately 2.5 m to the east of the
ditch (372). The wall, which ran parallel to the ditch,
was probably the original burial ground wall. Part of
this wall (85), 1.3 m wide and 0.46 m high, had been
exposed below the north wall of the 19th-century
burial enclosures during the underpinning operation.
No direct stratigraphic relationship between the ditch
and the wall was established because the wall was not
excavated and is now preserved in situ. However it
is probable that the ditch pre-dates the wall, because
surface (367), which was contemporary with surface
(358), in turn contemporary with the wall, sealed
the ditch.
Constructed of sandstone rubble, with some partly
worked blocks in the facings, the wall was bonded with
yellow-brown silt. Its core was formed of medium to
large flat sandstone fragments with a silt packing or
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Illus 5 Plan of Phase 2 features: medieval.
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filling. The base of the wall was set upon the sandstone
spread (253) and the yellow sand (252), and had no
substantial foundation cut.
The southern part (259) was separated into two by
a modern pipe trench; 3.2 m long overall, 1 m wide and
0.33 m high, it had been robbed virtually down to the
basal course. To the north of this section was a gap of
5.5 m where the wall had been entirely removed. On
the northern side of the gap a further short fragment
of the wall (361) continued into the north edge of the
excavation. This wall fragment was 1.2 m long, 0.53 m
high and 0.95 m wide. Four courses of stone survived,
bonded with hard white mortar. The south edge was
finished with an ashlar jamb, forming the north side
of an entrance to the burial ground. As the south side
of the entrance had been removed by the cut for a later
soakaway (see Phase 4, below), it was not possible to
establish a precise width for the doorway.
The watching brief during ground reduction for a
new pathway between the new visitor centre and the
abbey’s north-west tower revealed the much-disturbed
south end of the burial ground wall (437), which
appeared to terminate against the east buttress of the
tower. Here the wall comprised irregularly shaped
sandstone slabs (437), bonded with yellow-brown
silt (438). The wall stopped some 0.4 m from the
buttress and had been cut through by an electricity
cable trench, and there were no marks to indicate that
it was once attached to the tower. The wall may have
Illus 6 Ditch 372, towards the north.

Illus 7 Ditch 372: south-facing and north-facing sections.
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Illus 8 The burial ground wall 259, towards the south-east.

been truncated by the foundation trench, some 0.35–
0.5 m wide, for the north-west tower, but the exact
relationship was not established because the foundation
trench lay below the formation level of the new paving.
Medieval burial ground
On the east side of the wall, within the burial ground,
a further deposit of sandstone rubble make-up (251)
sealed the earlier spread of sandstone fragments. It
contained one architectural fragment. Presumably
this deposit was waste material from the abbey’s
construction, dumped here to raise the burial ground
surface level after the construction of the burial
ground wall.
To the north of this make-up was a roughly metalled
surface of compacted silt, beach cobbles and sandstone
fragments (358). The surface was not removed during
the excavation, but, during the subsequent watching
brief on landscaping and ground reduction, it was
revealed to be approximately 0.12 m thick and formed
over the sandstone rubble spread (253). Westwards
of the entrance through the burial ground wall, the
surface extended for a distance of 1 m, where it was
largely truncated by early modern activity (an outhouse
and soakaway, see Phase 4, below). An area of yellow
mortar and sandstone fragments (367) continued
the surface to the west. To the east of the entrance
the surface extended into the abbey precinct as far
as the northern and eastern edges of the excavation.

The surface represented a rough pathway through the
entrance into the burial ground on the east side of
the burial ground wall. Pottery recovered from the
surface dated to the 13th–15th centuries.
In the excavation at the north door of the abbey,
a gravel and mortar surface (529, 533) was uncovered,
but not excavated, as it lay at the formation level of the
groundworks for the new visitors’ entrance to the abbey.
It was probably the original public approach to the abbey
church. The excavation of a drainage sump, 0.45 m deep,
for the new access provided an opportunity to record the
deposits below the surface. The surface was 0.09 m thick
and overlay a deposit of red sand and crushed sandstone
(534), 0.1 m thick, which in turn overlay a thick (over
0.3m) deposit of ‘garden soil’ (535). These two lower
deposits correspond to the old ground surface and the
sandstone consolidation in the main excavation.

Medieval burials (Illus 5 and 9)
Four articulated burials were found on the east side
of the burial ground wall. The first (24) was found
during the watching brief on the underpinning of the
burial enclosure wall, and the remainder (342, 345, 349)
during the excavation. None were enclosed in wooden
coffins, although the edge of the northernmost burial
was defined by flat sandstone fragments (348).
The burials were aligned in traditional Christian
manner, with the head to the west, and lay in a row,
north to south, with the lower part of the body
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extending into the eastern edge of the excavation.
The three grave cuts found in the excavation (341, 344,
347) had been made through the make-up layers and
into the original ground surface but did not extend
into natural deposits. The visible grave fills of two of
the burials contained only silty loam (343, 346), while
the other contained sandstone rubble fragments and
soil (340). The grave fill of the burial found during the
underpinning contained rubble and soil. The upper
parts of the grave cuts were difficult to discern, as the
backfilling was virtually the same as the surrounding
deposits. Consequently it was not possible to establish
the ground surface level at the time of the burials,
although, unless the site has been severely truncated at
some time in the past, none of the burials would have
been ‘six feet under’: they lay about 1 m below the
existing ground surface, the skulls at depths of between
16.61 m and 16.89 m aod. The burials lay to the south
of the pathway, which did not extend over them.
Very little disarticulated human bone was found in
the burials and none in the adjacent deposits, which
suggests that this part of the burial ground had not
been used to any great extent before being abandoned.
The pottery found in these deposits dates from the
13th–15th centuries, indicating that although the area
had been in use before the Reformation, it had already
been abandoned as part of the burial ground by that
period (see Hall, below).
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Above the burials (but possibly cut by them)
and above the cobble surface were various dumped
deposits, including a loamy silt containing abundant
animal bone (250, 299, 376), brown sandy silt (357),
brownish yellow silty clay (375) and silty sand with
sandstone fragments (289, 356). These dumps had
a combined thickness of approximately 0.4 m. They
appeared to be the result of the general dumping
of waste building material, raising the level of the
burial ground surface to approximately 17.4 m aod.

Phase 3: medieval (Illus 10)
This phase represents the development of the
site outwith the burial ground, and over the
infilled ditch. It is characterised by the significant
accumulation of deposits, mainly representing waste
or leftover building or demolition material. There
is also evidence of limited, small-scale industrial
activity, in the form of small hearths with slag waste.
Within the deposits there is evidence of structural
remains in the form of dwarf walls, postholes
and pits.
Medieval midden or make-up deposits
The consolidation layer (253) and the earlier ditch
were sealed beneath approximately 0.6 m of mixed
deposits, accumulated over the site. Comprising
interleaving spreads and lenses of materials, these
deposits included sandy silt, sand, fragmented
sandstone rubble, small pebbles, charcoal and
metalworking waste. The small size and complex
stratigraphic relationship of most of these deposits
precluded detailed excavation because of time
constraints, and many of them were removed by
machine. They were, however, recorded in detail in
the main east and west sections of the excavation.
Most of the deposits were considered to be waste
building material mixed, in some cases, with food
debris such as bone and marine shell. The material,
dumped over a period of time, would have created
a rough but level area of ‘hard standing’ or a
yard surface, rather than a rubbish tip with many
unsightly small midden mounds. Found within the
deposits was a hoard (281) of eight octagonal pieces
cut from a copper alloy sheet, lying on the surface of
a rubble layer (263) (Illus 11) (see Cu Alloy Cat 27).

Metal working debris (Illus 10)
The earliest feature within the make-up deposits
was a considerable dump of metal working debris
(297) forming a small mound at the north end of
the site. This deposit directly overlay the fill of the
earlier ditch and was the by-product of industrial
activity which must have taken place nearby (see
Chadburn, below).
Illus 9 Skeleton SK24, towards the west.
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Illus 10 Plan of Phase 3 features: medieval.
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Postholes/pits (Illus 10)
Four sub circular features – postholes or pits, cut
(320), fill (319); cut (322), fill (321); cut (324), fill
(323); cut (336), fill (335) – were cut into the slag dump.
These ranged in size from 0.4 m to 0.8 m in diameter
and 0.22 m to 0.38 m in depth. A fragment of architectural stone was found in fill (319) and packing stones
in fill 335. Although they appeared to be postholes,
they formed no discernible pattern. A shallow depression
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or pit (288), 0.16 m deep, was filled with brown silt and
sandstone fragments (287).

Dwarf walls (Illus 10 and 12)
Within the general make-up deposits there were
three alignments of roughly built dwarf walls, one
of which had associated postholes. They were found
on the west side of the burial ground wall. Oddly,
some of the blocks used in these rough walls were
unused architectural pieces with mason’s marks.
It appears that the stone alignments originally
formed parallel low walls, only one block in thickness.
The walls were apparently not contemporary, but
represented three phases of activity within the midden
and make-up deposits.
The earliest wall (243) was not removed in the
excavation, but afterwards in the watching brief on
the ground reductions and landscaping for the visitor
centre. It was parallel and adjacent to the burial ground
wall (259). It comprised five stones, two of which were
architectural stones. The packing around the stones
consisted of mixed sand and silt with fragments of
sandstone.
About 1.7 m to the west of, but later than, (243)
was part of another wall (277), 2 m long. It comprised

Illus 11 Hoard of tokens 281, towards the south.

Illus 12 Posthole 270 and dwarf walls 274 in the foreground, and 275 and 276 in background,
with 277 in the bottom left corner, towards the south.
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five stones, three of which had mason’s marks.
The south end of the wall was truncated by the
underpinning works for the 19th-century burial
enclosures. Architectural stone, recovered from spoil
excavated by machine during the underpinning, may
have come from the southward continuation of wall
(277). This wall post-dated the infilling of the earlier
ditch as it was built upon the ditch backfill.
About 1 m to the west of (277), but later than it,
were three separate lengths of wall, (274), (275) and
(276), which probably originally formed a continuous
alignment some 7 m in length, only one block thick
and possibly one block high. These walls had a
maximum height of 0.3 m and a maximum width of
0.51 m. Wall (274) was formed of three aligned stones
with a posthole (270) at the north end. The posthole,
0.3 m deep, was rectangular in shape, 0.35 m by 0.3 m;
in the centre of its base was a circular depression,
0.13 m diameter, probably the impression of the post.
About 1.4 m to the south of (274) was wall (275),
comprising sandstone fragments and one large stone;
two architectural fragments were recovered from this
section. To the south of (275) was another posthole
(272), 0.36 m deep, measuring 0.6 m by 0.4 m. South
of (272) was another length of wall (276), 1.8 m in
length, from which three architectural fragments
were recovered. At the south end of (276) was a third
posthole (283), 0.86 m in diameter and 0.30 m in depth.
Another posthole (285), measuring 0.54 m by 0.5 m
across and 0.21 m deep, was located 6.6 m to the south
of (283) and may have been part of the overall feature.
Posthole (272) was originally recorded as later than
these wall sections and the other postholes, but its
location between two wall sections and its alignment
with the walls and other postholes suggests it was
probably contemporary with them. Its stratigraphy
could have been misrecorded, as its fill was difficult
to distinguish from the adjacent deposits. The wall
sections and postholes have, therefore, been interpreted
as forming a single feature.
The dwarf walls paralleled the line of the backfilled
ditch and the early burial ground wall. However the
precise function of the walls and associated postholes
could not be ascertained. Nothing was found between
the alignments that indicated their use. Walls of
this nature often represent stone groundsills for
wooden structures. It is possible that they formed
temporary shelters for masons or other tradesmen
employed in work on the abbey. Alternatively the stone
alignments may have served as edging for a rough
pathway, perhaps formed of paving slabs which were
subsequently removed leaving no trace. Why seemingly
good architectural pieces were mixed with rough stone
to construct these walls is also a mystery.

Hearths (Illus 10)
Two hearths, evidence of metalworking on and near the
site, were found within the medieval make-up layers. A
hearth, 1.2 m in diameter, comprised a black outer ring
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of charcoal and slag (292) with a burnt orange inner
core. Another small hearth, comprising ash and orange
and yellow clay (257), produced evidence of copper
working (see Chadburn, below). Further evidence of
burning on or near the site was a spread of charcoal and
yellow ash (278) within the midden deposits.
Drain (Illus 10)
A stone-covered drain (279) was located at the southern
edge of the site, aligned north to south. It was 1.6 m in
length and 0.4 m wide. Some of the cover stones had
slumped inwards over a V-shaped cut, filled with silt.
Peg holes in two of the stone fragments identified them
as being re-used pieces of roofing slate. This drain
would have discharged wastewater to the south of
the site.

Phase 4: post-medieval activity (Illus 13)
In the post-medieval period the burial ground wall
(259, 361) was largely removed by robber trenches (454,
455), and a new burial ground wall (still in use) was
built 4.7 m to the east. The former area of the burial
ground became part of the backlands of properties
fronting the east side of Hamilton Green, and was
raised in height with several dumped layers, including
rubble and mortar (211, 230, 242, 289=356, 298=377,
373, 374). These properties seem to have been laid out
in the 17th century and were certainly in existence
by the late 18th century, when three buildings are
shown on a late 18th-century military map, probably
fronting the continuation of High Street (Gravat 1795).
Stevenson (1814) names three property owners adjacent
to the abbey burial ground boundary wall from south
to north as Francis Wightman, James Weir and Peter
Gibson, but shows no buildings on the east side of
Hamilton Green. Buildings had been erected by 1822
(Wood 1822).
The foundations for an outhouse (355) and
associated soakaway (399) were located within
the entrance of the former burial ground wall
(259, 361) (Illus 13, 14). It was probably a privy
contemporary with the frontage properties. The
foundations comprised the north, east and south sides
of a rectangular structure, measuring 0.8 m by 1 m
internally, of rough drystone blocks, one course in
width. The NW corner of the outhouse abutted the
northern door jamb of the former burial ground wall.
There appeared to be an opening in the SW corner;
inside the structure was a deposit of dark brown
silt (354), from which a post-medieval potsherd was
recovered.
To the SW of the outhouse was a large unlined pit
(399), 3.3 m by 2.4 m across, probably a drainage pit or
soakaway for the privy. Two fills were recorded within
the pit: loose pink sandstone rubble in silty loam (397),
at least 0.5 m thick, under silt with sandstone fragments
(364), 0.4 m thick. Unfortunately no dating evidence
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Illus 13 Plan of Phase 4 features: post-medieval.
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Illus 14 Outhouse 355, set into earlier precinct wall 361,
towards the north-east.
was found within these deposits. The eastern part of
the pit lay within the unexcavated area. Because of time
constraints the western part of the pit was excavated
only to a depth of 0.8 m.
The excavation at the north door of the abbey
revealed various post-medieval deposits and features
within the abbey graveyard, including the remains of two
wooden coffin burials (521, 525; not illustrated), which
extended into the excavated area from the E section
and were not excavated, and the stone foundations for
a mural monument on the north side of the passageway
(514, 528). After the excavation at the north door,
workmen digging for a drainage sump uncovered a
human skull. It was not possible to ascertain whether
it was from an articulated burial.

Phase 5: early modern/modern activity
(Illus 15)

Features representing the use of the backlands of the
houses that formerly fronted Hamilton Green were
found. These frontage properties, dating from the
17th century, were demolished in 1963 (Wilson 1963).
A linear cut (206), 0.32 m deep, on an approximately
E/W alignment, was filled with brown sandy silt (205)
from which a clay pipe fragment was recovered.
It probably marked a former property boundary.
The remains of a surface or pathway of rounded
cobbles (232), with large edging stones (some of
sandstone blocks) on its north and south sides (231
and 233 respectively), had a combined width of 1.7 m.
The west side of the pathway had been truncated by
a sewage pipe, while the east side, which was at a
higher level, was probably removed when the frontage
properties were demolished and the area subsequently
landscaped. The pathway gave access between the rear
of the frontage properties and the back area where the
outhouses were located.
At the southern end of the site, a covered stone drain
(238) extended from the west edge of the site to the east
edge, where it entered a soakaway (219) containing
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a loose fill of soil and fragmented stone (220). The
drain was crudely constructed of slabs set on edge and
covered with thick flat slabs. Two of the capstones were
medieval architectural fragments, no doubt dug up
during the construction of the drain. The function of
this drain was to discharge wastewater, probably from
an outhouse at the rear of a frontage property.
Three subcircular pits (201, 208, 210) were found
in the NE corner of the site. They were backfilled with
dark sandy loam and contained 19th-century finds.
They may have been pits for small bushes or trees.
A network of ceramic drainpipes (204, 235, 237, 241)
crossed the site in a general E/W direction. At the
western edge of the site, these feeder pipes joined a
deeply buried main pipe on a S/N alignment. The
trench (256) for this latter pipe was cut through the
archaeological deposits down to the natural subsoil.
These pipes were probably inserted in the latter half
of the 19th century to serve privies located against
the main burial ground wall and the wall of the 19thcentury burial enclosure, at the back of the properties
fronting Hamilton Green. Except for the ceramic pipes,
there was no archaeological evidence of the privy
structures themselves.

Phase 6: recent activity (Illus 15)
After the clearance of the frontage buildings in 1963,
which allowed the north side of the abbey to be
opened up visually, the site was landscaped as a bank,
abutting residential property on its north side and the
burial ground boundary to the east. A retaining wall,
averaging 1 m in height, with steps at the north end,
was constructed around the west and south sides of the
bank. The cut for the retaining wall was made through
the backfill of the 19th-century pipe trench on the west
edge of the site and bottomed onto natural subsoil.
Only on the south side of the site had the retaining
wall actually cut into relevant archaeological deposits.
The site surface was then covered with topsoil and
turf (200), and flowerbeds were planted out. The soft
landscaping also covered the lower level of the frontage
which had been reduced down to natural deposits,
where the houses had formerly stood.

The Abbey
The only archaeological evidence for the construction
of the abbey was revealed in the watching brief on the
ground reductions for the new entrance passage on the
north side of the abbey’s north-west tower and in the
excavation at the north door of the abbey.
The removal of the post-medieval deposits by the
north door revealed the original threshold (517) of
the door (Illus 5 and 16). This comprised an area of
squared stone blocks set within the moulded jambs
on either side of the entrance, with a row of seven
other stones aligned with the outer face of the jambs.
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Illus 15 Plan of Phases 5 and 6 features: early modern/modern.
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Illus 16 Buried threshold of the north door into the abbey,
towards the south.

Illus 17 North-west tower of the abbey: west-facing section of the east buttress.
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Those outer stones which did not have a damaged
surface, had a chamfered edge. The doorway was
approached by a mortar and gravel surface (533),
which was not excavated.
The foundation trench (431) for the abbey’s northwest tower was uncovered in the passageway between
the abbey and burial enclosures (Illus 10). It was at
least 0.35 m deep and 0.19 m wide and cut into the
sandstone consolidation layer of Phase 2 in the main
excavation, which overlay the ‘old ground surface’. The
trench was filled with silty sand, crushed mortar and
sandstone fragments (430, 442). The foundations of
the tower were offset some 0.22 m from the wall face
and comprised two visible courses of roughly worked
sandstone blocks, on which were set the ashlar blocks
of the tower. Prior to the ground reduction for the new
approach to the abbey, the two lowest courses and most
of the third course of ashlar were concealed beneath
modern make-up levels (to a depth of 0.46 m). The
third course contained a chamfered edge, which was
at the former ground surface. The exposure of the two
lowest courses of ashlar revealed a number of mason’s
marks carved into some of them (Illus 17). Above
the foundation trench, adjacent to the wall face, was a
disturbed area of crushed mortar, charcoal, sandstone
fragments and gritty sand (429), which appeared to
be part of the foundation trench fill, but was probably
natural disturbance caused by rainwater or worm/root
action. If (429) was part of the foundation trench fill,
then the two lowest ashlar courses would have always
been concealed beneath the ground, and the foundation
trench would have a depth of at least 0.6 m.

Illus 18 Plan of watching brief in Pend (AB21).
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The Pend (AB21) (Illus 18)
The replacing of the existing road surface of
Abbey Street in the Pend exposed the base of
the walls lining this passageway into the former
abbey precinct. The walls were not built on
deep foundations, generally extending only 0.2
m below the former road surface. Much of the
stonework of the base was in poor condition,
being delaminated and crumbly, although some
ashlar stonework was observed (the stones in
poor condition were consolidated during the
works in the Pend). In some places a surface of
crushed sandstone, similar to that found during
the excavation for the visitor centre, was seen to
underlie the walls. Features of interest included a
round socket stone and a possible posthole. The
stone (AB21, context 13), 0.22 m by 0.19 m across,
had a circular socket, 0.03 m diameter and 0.03 m
deep, in its upper surface. The socket was coated
with rusted iron corrosion, pre-sumably from an
iron swivel rod, on which would have hung a gate
or door (Illus 19). The posthole (AB21, Context
37) was found in the corner of a recent pit intended
for an uplighter and measured at least 0.2 m by
0.13 m across and 0.35 m deep; its fill was soft
black soil with some pebbles. These two features
may have been associated with a former crosswall in the Pend here. The only other features
of interest were two buried thresholds (AB21,
Contexts 25, 26) for the doors in the east wall of
the Pend (Illus 20 and 21).
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Illus 20 Buried threshold 25 (AB21) of door on the east
side of the Pend, towards the east.

Illus 19 Socket stone 13 (AB21) in the Pend with crosswall end, towards the north.

Illus 21 Buried threshold 26 (AB21) of door on the east
side of the Pend, towards the east.

The watermain replacement (AB19) (Illus 3)

survived, the area having been scarped down to
natural. In the mid area, from the south side of the
Pend to the Abbot’s House, only one pit (TP11) proved
of archaeological interest. Below the road surface
was a deposit of compacted sandy silt with oyster
shell fragments and lenses of ash, possibly an earlier
road surface. The trench along the south side of the
Abbot’s House produced nothing of archaeological
interest, only disturbed garden soil over natural sand.
At the southern end of Abbey Street most of the pits
contained only disturbed deposits, although four pits
revealed an earlier ground surface, possibly medieval,
and an earlier, but still modern, street frontage line
on the south side of the street. A fifth pit and the
trench at this location revealed a stone box drain
on a roughly NE–SW alignment, composed of
sandstone slabs bonded with white mortar and
measuring 0.25 m in width and 0.25 m in height
internally. The drain, containing a deposit of black
silt, 0.07 m deep, could have served the Abbot’s House.

Abbey Street extends southwards from the Pend and
lies within the former monastic precinct. Consequently
the replacement of an old water main offered an
opportunity to examine any archaeological remains
there in a watching brief. The operation took the form
of ‘pipe bursting’, whereby a series of 20 pits were dug
down to the existing pipe, so that the new pipe could
be inserted inside it and pulled/pushed along. The
archaeological results were therefore limited. Only two
open trenches were dug, one at the junction of Abbey
Street with Abbey Path and Abbey Park, the other dug
by Historic Scotland’s staff along the south side of the
Abbot’s House to the toilets inside that building. For
convenience the area monitored was divided into three
parts; north, mid and south.
In the northern part of Abbey Street, from the
north side of the Pend to the junction with Hamilton
Green / North Port, no archaeological features
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Table 1 Pottery by phase and fabric.
SR Scotish redwares
TGE Tin-Glazed Earthenware
Context

  SR

SWGW Scottish White Gritty Ware
Earth Earthenware
overfired

SWGW

Yorks

Yorks Yorkshire Type ware
Stone Stoneware
LCR

TGE

Earth

Ston

LCR Low Countries redware
unid unidentified fabric
unid

kiln

total

Phase 1
362
1
0
0
1
0
0
0
0
0
0
subtotal		
1
0
0
1
0
0
0
0
0
0
2
												
Phase 2
82
2
0
0
0
0
0
0
0
0
0
244
3
0
0
0
0
0
0
0
0
0
250
30
0
3
1
0
0
0
0
0
0
340
1
0
0
0
0
0
0
0
0
0
351
0
0
1
0
0
0
0
0
1
0
357
0
0
1
0
0
0
0
0
0
0
358
6
0
0
1
0
0
0
0
0
0
363
2
0
0
2
0
0
0
0
0
0
368
6
0
0
0
0
0
0
0
0
0
369
0
0
0
1
0
0
0
0
0
0
529
6
0
0
0
0
0
0
0
0
0
subtotal		
50
0
5
5
0
0
0
0
1
0
61
												
Phase 3
4
0
0
1
0
0
0
0
0
0
0
7
0
0
1
0
0
0
0
0
0
0
9
1
0
1
0
0
0
0
0
0
0
31
1
0
0
0
0
0
0
0
0
0
43
4
0
0
0
0
1
0
0
0
0
49
4
0
0
0
0
0
0
0
0
0
64
1
0
1
0
0
0
0
0
0
0
212
574
0
58
9
0
0
0
0
13
2
216
1
0
0
0
0
0
0
0
0
0
258
74
0
9
0
0
0
0
0
8
0
263
6
0
0
0
0
0
0
0
0
0
266
133
0
12
1
0
0
0
0
1
0
268
6
0
0
0
0
0
0
0
0
0
271
2
0
0
0
0
0
1
0
0
0
273
1
0
0
0
0
0
0
0
0
0
275
1
0
0
0
0
0
0
0
0
0
276
21
0
0
0
0
0
0
0
0
0
278
4
0
1
2
0
0
0
0
0
0
284
1
0
0
0
0
0
0
0
0
0
286
3
0
1
0
0
0
0
0
0
0
287
4
0
0
2
0
0
0
0
0
0
297
0
0
0
0
0
0
0
0
0
2
352
1
0
0
0
0
0
0
0
0
0
353
4
0
0
1
0
0
0
0
0
0
subtotal		
847
0
85
15
0
1
1
0
22
4
975
												
Phase 4
211
2
0
1
0
0
0
0
0
1
0
211
3
0
2
0
0
0
0
0
0
0
301
3
0
0
0
0
0
0
0
0
0
302
1
0
0
0
0
0
0
0
0
0
354
3
0
0
0
1
0
0
0
1
0
364
1
0
0
0
0
0
0
0
0
0
subtotal		
13
0
3
0
1
0
0
0
2
0
19
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Table 1 continued
Context   SR      overfired          SWGW        Yorks      LCR       TGE        Earth        Stone      unid           kiln       total
Phase 5

subtotal		
total

1
202
203
203
205
233
235
238
240
393
506
508
509
510
511
513
516
530
531

3
1
0
2
2
2
1
3
2
0
3
2
1
0
43
4
40
1
0

16
1027

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
0
4
4

0
0
0
0
0
0
0
1
0
0
0
0
0
1
4
0
6
0
0

1
105
  

0
0
0
4
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0

4
26

The medieval pottery
Derek W Hall
Introduction
The main excavation area and the limited work around
the north-west tower produced 1,232 sherds of pottery
ranging in date from the 12th to 19th centuries. All this
material has been examined by eye and, where possible,
assigned a recognised fabric name. No petrological
analysis has been undertaken.
Scottish Redwares (Illus 22–35)
There are 911 sherds of this fabric in the assemblage
from the main excavation and 111 from the work
around the NW tower. It belongs to an apparent local
tradition of redware production which has
also been identified for other Scottish burghs (Hall
1998; Haggarty et al 2011). The sherds from this
excavation are most commonly orange red in colour
and, when unglazed, exhibit a purple ‘heat skin’
on their surface. This is a common trait of Scottish
redwares and probably represents iron in the clay
which has leached out onto the surface during firing
(Haggarty et al 2011). The most common vessel form
is the jug but there are also fragments from a platter or
dish (Cat 82), at least four small bowls (Cats 71, 72,
74, 75) from Context 212 (Phase 3) and two legs from
an aquamanile in Context 513 (Phase 5) and UP10.

0
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
3

5
1
0
0
1
0
0
3
0
2
8
5
0
0
0
0
0
0
0

12
26
  

6
2
0
0
1
0
0
1
0
0
3
0
1
0
0
0
0
0
1

10
16

0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
25

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
45
4          1237

The platter or dish is very crudely made and has glaze
running over one of its broken edges suggesting that
it may have never been used and may be a waster
from a pottery kiln. From Context 212 there is also a
fragment of a small lug handle from a costrel similar
to examples already found at Arbroath Abbey (Cat
81) and Melrose Abbey (Cruden 1953, 167). Incised
surface decoration is also a common feature of this
redware fabric and there are examples of applied scale
decoration.
Scottish White Gritty ware (Illus 36–7)
Recent work has identified three potential production
centres for this fabric in Lothian, Borders and Fife
regions (Haggarty 1984; Hall 1997). However a
chemical sourcing project funded by Historic Scotland
suggests that kilns producing this fabric may have been
more widespread than had previously been thought,
although no production sites are yet known from
North of the River Tay (Jones et al 2006). It has been
found in Perth in association with 12th-century fabrics
(Hall 1995; Hall et al 2012), appears to predate the
Redware industry and may have ceased production by
the 15th century. It is most commonly highly fired to
a white or grey colour and contains quartz inclusions.
There are 92 sherds in this fabric type from the main
excavation and eleven from around the NW tower.
Only six of these sherds are from cooking vessels; the
remainder are all from splash glazed jugs.
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1

2

3

Illus 22 Scottish Redware, Cats 1–3. Scale 1:2.
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Illus 23 Scottish Redware, Cats 4–9. Scale 1:2.
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11

12

13

14

15

Illus 24 Scottish Redware, Cats 10–15. Scale 1:2.
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Illus 25 Scottish Redware, Cats 16–21. Scale 1:2.
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Yorkshire Type wares (Illus 38)
Vessels in these distinctively glazed fabrics are the
most common imports in the east coast burghs in the
13th and 14th centuries (McCarthy and Brooks 1988,
227–52; Jennings 1992). The main excavation produced
25 sherds in this fabric which all come from lustrously
glazed jugs, probably from the Scarborough production
centres, and there is a single sherd from around the
NW tower.
Unidentified fabrics
Five sherds from Context 212 are in a fabric with a
black core and calcareous inclusions; these all meet the
parameters of fabrics from East Anglia (Vince 2007,
pers comm Sue Anderson). Future chemical sourcing
(using icps) is required to confirm this identification.
Post-medieval fabrics
There are 30 sherds from both the main excavation area
and the area around the NW tower from vessels in Tin
Glazed Earthenware, Brown Glazed Earthenware and
Stoneware. All this material is of 18th/19th-century
date.
Evidence for industrial activity
This assemblage contains over-fired and fused redware
pot sherds and two stones covered in glaze (Context
212) which seems to indicate that these objects were
involved in some industrial process. These pieces are
present in Contexts 212, 297 and 516. Whether this
might have been pottery manufacture is not possible to
prove as there is no kiln furniture present.
AB19 watching brief on watermain replacement
This watching brief produced a small group of pottery
(24 sherds) ranging in date from the 13th or 14th
centuries through to the 18th or 19th centuries. The
earliest sherd present is from Context 76 in Test Pit 22
and is a rim and neck from a splash glazed Scottish
White Gritty ware jug that probably dates to the 13th
or 14th centuries. Of most interest amongst the other
pieces are two sherds of Rhenish stoneware which are
from the bases of vessels made in Siegburg and Frechen,
both probably dating to the 14th or 15th centuries
(Gaimster 1997; Hurst et al 1986).
Discussion
This assemblage is dominated by vessels in an apparent
Scottish Redware fabric. There is a small component of
Scottish White Gritty Ware and imported sherds from
Yorkshire and England. The group of small Scottish
Redware bowls present in Context 212 (Phase 3;
Cats 72–6) is unusual and may be related to either an
industrial or medicinal process. The presence of a small

fragment from a Scottish Redware costrel (ink pot?)
(Cat 81), also in Context 212, is also of interest and is
amongst the few Scottish examples of this vessel form
that are not in Rhenish Stoneware.
The ceramics present in Context 212 are tightly
dated to the 13th/14th centuries and this appears to be
backed up by nine of the group of ten radiocarbon (C14 )
dates from that deposit (Russell 2011, 46, 71).
It is recommended that samples of the Scottish Redware
fabrics and unidentified fabrics are chemically sourced to
check their provenance. The Historic Scotland funded
Scottish Redware sourcing project did
not include any samples from this part of Scotland and
this assemblage would fill that gap (Haggarty
et al 2011).
Pottery catalogue

Scottish Redwares
Jugs (Illus 22–33)
  1 Rim and rod handle from jug with patches of green brown
glaze. Context 266, Phase 3

  2 Rim and ribbed strap handle junction with traces of green
glaze. Context 263, Phase 3
  3 Rim and strap handle from jug with patches of green brown
glaze. Context 258, Phase 3
  4 Rim and strap handle junction decorated with oval
depressions glazed green brown. Context 212, Phase 3
  5 Rim and strap handle junction from jug with patch of green
glaze. Context 212, Phase 3
  6 Rim and strap handle junction from jug with spots of green
glaze. Context 212, Phase 3
  7 Rim and strap handle junction from green glazed jug.
Context 212, Phase 3
8 Rimsherd from jug with traces of brown glaze. Context 212,
Phase 3
9 Rimsherd from unglazed vessel. Context 212, Phase 3
10 Rimsherd from jug with traces of green glaze. Context 212,
Phase 3
11 Rimsherd from vessel with internal green glaze and patches
of external green glaze. Context 212, Phase 3
12 Rimsherd from jug externally glazed brown. Context 212,
Phase 3
13 Rimsherd with part of thumbed pad from handle junction.
Context 212, Phase 3
14 Rimsherd from jug with spot of green glaze. Context 212,
Phase 3
15 Rimsherd with patch of brown glaze. Context 212, Phase 3
16 Rimsherd with patch of green glaze. Context 212, Phase 3
17 Rimsherd. Context 212, Phase 3
18 Rimsherd with traces of white slip. Context 212, Phase 3
19 Rimsherd from green glazed vessel with fragment of handle
junction. Context 212, Phase 3
20 Rimsherd with spots of green glaze. Context 212, Phase 3
21 Necksherd from green glazed jug. Context 212, Phase 3
22 Bridge spout from figure jug glazed green with remains of
applied hands. Context 212, Phase 3
23 Fragment of zoomorphic facemask with patches of green
glaze. Context 266, Phase 3

A visit to the Abbey: excavations at the site of Arbroath Abbey Visitor Centre

53

Illus 26 Scottish Redware, Cats 22–24. Scale 1:2.

24 Fragment of green glazed lid. Context unstratified
25 Strap handle fragment with traces of external smoke
blackening. Context 212, Phase 3
26 Strap handle with patches of brown glaze and traces of
external smoke blackening. Context 212, Phase 3
27 Fragment of green glazed strap handle with vertical grooves.
Context unstratified, UP13
28 Fragment of narrow strap handle externally glazed green.
Context 212, Phase 3
29 Rod handle junction from jug with patches of yellow green
glaze. Context 212, Phase 3
30 Strap handle junction with spots of amber green glaze.
Context 212, Phase 3
31 Narrow strap handle junction from cooking pot with traces of
external smoke blackening. Context 212,
Phase 3
32 Strap handle junction with traces of green glaze. Context
212, Phase 3
33 Small decorative handle glazed green. Context 71, UP12,
Phase 3
34 Rod handle fragment with patches of green glaze. Context
212, Phase 3
35 Strap handle fragment with spots of green glaze. Context
212, Phase 3
36 Fragment of strap handle with patches of green glaze.
Context 212, Phase 3
37 Rod handle fragment from unglazed vessel. Context
unstratified
38 Ribbed rod handle junction glazed brown. Context
unstratified, UP7
39 Fragment of ribbed rod handle with patches of yellow green
glaze. Context 266, Phase 3

40 Strap handle fragment with stabbed holes and traces of
green glaze. Context 258, Phase 3
41 Strap handle junction glazed green brown decorated with
oval depressions. Context 212, Phase 3
42 Strap handle from green glazed jug decorated with incised
lines. Context 266, Phase 3
43 Fragment of unglazed narrow rod handle. Context 212,
Phase 3
44 Bodysherd from green glazed jug with patches of incised
decoration. Context unstratified, Underpinning Test Pit B
45 Bodysherd from green glazed jug with patch of incised
decoration. Context unstratified, Underpinning Test Pit B
46 Bodysherd from green glazed jug with stamped decoration.
Context 212, Phase 3
47 Bodysherd from green glazed jug with patch of incised
decoration. Context unstratified, UP5
48 Bodysherd from green glazed jug with fragment of thumbed
handle junction and stamped decoration. Context 212, Phase 3
49 Bodysherd from green glazed jug decorated with incised lines.
Context 212, Phase 3
50 Bodysherd from green glazed jug decorated with incised floral
decoration. Context 212, Phase 3
51 Bodysherd from green glazed jug decorated with incised lines.
Context 212, Phase 3
52 Bodysherd from green glazed vessel decorated with incised
lines. Context 212, Phase 3
53 Bodysherd from jug glazed green brown with traces of incised
decoration. Context 212, Phase 3
54 Bodysherd from green glazed jug with traces of incised
decoration. Context 250, Phase 2
55 Bodysherd from green glazed jug with traces of incised
decoration. Context 212, Phase 3
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Illus 27 Scottish Redware, Cats 25–30. Scale 1:2.
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Illus 28 Scottish Redware, Cats 31–36. Scale 1:2.
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Illus 29 Scottish Redware, Cats 37–41. Scale 1:2.
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Illus 30 Scottish Redware, Cats 42–48. Scale 1:2.

Ray Cachart and David R Perry

58

49
50

51

52

53

54

55

Illus 31 Scottish Redware, Cats 49–55. Scale 1:2.
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Illus 32 Scottish Redware, Cats 56–63. Scale 1:2.
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Illus 33 Scottish Redware, Cats 64–70. Scale 1:2.
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Illus 34 Scottish Redware, small bowls, Cats 71–75.
Scale 1:2.

79

Illus 35 Scottish Redware, other vessel forms, Cats
76–79. Scale 1:2.
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Illus 36 Scottish White Gritty ware, Cats 80–82. Scale 1:2.
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Illus 37 Scottish White Gritty ware, Cats 83–87. Scale 1:2.
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56 Bodysherd from green glazed vessel with traces of incised
decoration. Context 212, Phase 3
57 Bodysherd from vessel decorated with incised lines and
glazed green. Context 212, Phase 3
58 Bodysherd from vessel decorated with pellets and glazed
green. Context 212, Phase 3
59 Bodysherd from figure jug with remains of applied arm
glazed green. Context 212, Phase 3
60 Bodysherd from jug externally glazed green with stamped
decoration. Context 212, Phase 3
61 Bodysherd from green glazed jug with remains of decorated
notched strip. Context unstratified, UP4
62 Bodysherd from green glazed jug decorated with circular
depressions. Context unstratified
63 Bodysherd decorated with stamped pattern and traces of
green glaze. Context unstratified
64 Bodysherd from green glazed jug decorated with incised
lines. Context unstratified
65 Bodysherd from green glazed jug decorated with incised
lines. Context 363, Phase 2
66 Bodysherd from green glazed vessel decorated with applied
lines. Context 212, Phase 3
67 Bodysherd from green glazed vessel with stamped
decoration. Context unstratified
68 Bodysherd from green glazed jug with traces of incised
decoration. Context 212, Phase 3
69 Bodysherd from unglazed vessel decorated with a stamped
pattern. Context 212, Phase 3
70 Bodysherd from jug reused as counter. Context 212,
Phase 3
Small bowls (Illus 34)
71 Rim to base profile from small bowl with patches of internal
green brown glaze. Context 212, Phase 3
72 Joining rimsherds from small bowl with patches of green
glaze. Context 212, Phase 3
73 Rimsherd from open vessel from with traces of internal
green brown glaze. Context unstratified
74 Basal angle from bowl internally glazed brown with patches
of external brown glaze. Context 212, Phase 3
75 Basal angle from bowl with patches of internal green glaze.
Context 212, Phase 3
Other vessel forms (Illus

88

89

90

35 and 36)

76 Rimsherd from dripping pan? Internally glazed green.
Context 61, UP11, Phase 4
77 Rimsherd from unusual vessel from with patches of green
glaze both internally and externally. Context 3, Underpinning
Test Pit B, Phase 4
78 Rim and narrow strap handle junction from cooking vessel.
Context 258, Phase 3
79 Bodysherd from unusual vessel form green glazed and
decorated with applied thumbed strip glazed brown. Context
212, Phase 3
80 Lug handle with hole drilled through it from a costrel? (copy
of Rhenish Stoneware form). Glazed brown internally and
externally. Context 212, Phase 3
81 Leg from zoomorphic vessel with patches of brown glaze.
Context unstratified, UP10 (Other leg from same vessel in
Context 513, Phase 5).

91

Illus 38 Yorkshire Type ware, Cats 88–91. Scale 1:2.
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82 Joining sherds from platter with glaze over one broken edge.
Glazed green. Context 511, Phase 5

Scottish White Gritty ware (Illus 37)
83 Rim and small bridge spout from green glazed jug. Context
4, Underpinning Test Pit B, Phase 3
84 Bottom part of beard from face mask glazed green and
decorated with stabbed holes. Context unstratified
85 Rimsherd from unglazed vessel form. Context 212, Phase 3
86 Strap handle junction from jug with traces of green glaze.
Context 212, Phase 3
87 Thumbed basal angle from jug. Context unstratified

Yorkshire Type wares (Illus 38)
88 Rimsherd from jug glazed lustrous green. Context
unstratified
89 Bodysherd from jug glazed lustrous green with applied
vertical lines. Context 212, Phase 3
90 Very unusual decorative lug glazed lustrous green. Context
250, Phase 2
91 Tubular spout fragment glazed green brown. Context 287,
Phase 3

The artefacts

Adrian Cox
with contributions by Dennis B Gallagher, Richard
Fawcett and K Robin Murdoch
Introduction
The artefacts recovered from the excavations and
watching briefs at Arbroath Abbey (AB18) are
described and discussed below by material category.
An interesting range of copper alloy and iron finds
forms part of the assemblage, and a well-preserved
glass assemblage was also recovered. It is notable that
a high proportion of the finds came from the medieval
midden or make-up deposits of Phase 3. The number
of small metallic, bone and antler objects from one of
these deposits may reflect workshop or trading activity.
Copper alloy objects
Adrian Cox
The diverse assemblage of copper alloy artefacts is
discussed within functional groups, below.

Costume accessories
A small strap-end buckle (Cat 1) is one of several
artefacts recovered from the spreads of waste or midden
material associated with the abbey. The expanded
leading edge of the buckle incorporates knopped
terminals flanking a central roller on which the tip of
the pin would have rested. The narrowed and offset
strap bar indicates that a buckle plate, enclosing a
narrow strap, was probably originally attached. A
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slightly larger buckle excavated at Billingsgate, London,
is of a similar form, and still retains its pin, which is of
a simple wire type (Egan and Pritchard 1991, 72, Illus
44, No 288). Although of a slightly different form, a
buckle excavated at Castlecliffe, St Andrews (Caldwell
1996, 636, Illus 26, No 8) is fitted with a slender,
rectangular buckle plate of the type that probably
accompanied Cat 1. Examples such as these probably
represent the upper end of the market for utilitarian
buckles in the 13th and 14th centuries. In addition to
their ornamented frames, the accompanying buckle
plates, where they survive, are often decorated with
a variety of incised, linear patterns.
Cat 2 is a circular button with two closely-spaced
thread holes set within an oval recess. Of 19th-century
date, this was recovered during the watching brief on
underpinning work.
Lace ends like Cat 3 protected the ends of laces
from fraying and facilitated their threading through
corresponding eyelets in a garment. They were used on
a wide variety of clothing throughout the late medieval
period and into the 17th century. The number used on
an individual doublet and hose, for example, varied
from two to twelve pairs (Cunnington and Cunnington
1969, 108). Examples have been recovered from
numerous excavations in Scotland (Cox 1996a, 56).
Cat 3 was found in a deposit of waste or midden
material in Phase 3.
Four mounts (Cats 4–7) were found in medieval
contexts. Cat 4 is a lozenge-shaped example, bearing
an embossed fleur-de-lys. Two perforations have been
punched through the object from the decorated face,
leaving slightly burred edges on the opposite face. An
almost exact parallel was excavated at Swan Lane,
London, from a phase of activity dated to c1270–c1350
on the basis of associated pottery (Egan and Pritchard
1991, 198, Fig 125, No 1077). The London example
is slightly smaller in terms of both length and width,
and was secured by two small, circular cross-sectioned
rivets which survive in situ. Mounts like these were
possibly used to decorate leather belts or straps. The
off-centre, burred perforations in Cat 4 indicate that
the object was not carefully finished. Such accessories
may have been produced in large numbers and were
probably used in groups to enhance the overall
decorative effect.
Two eight-sided, concavo-convex mounts (Cats 5
and 6) were found in close proximity to each other in a
Phase 4 midden deposit. Although of slightly different
size, they are of similar form and appear to have
been made in a similar way. Both have a central hole
punched from the upper (convex) surface, probably
for attachment by means of a rivet. Cat 5 also has two
smaller holes, nearer its edge, which may represent
a reinforcement to the original attachment. Most of
the large group of plain, domed mounts excavated in
London are interpreted as decorative attachments to
girdles and other straps (Egan and Pritchard 1991, 162
and 174–6), although, as elsewhere, there is a large
potential overlap with horse harness decoration.
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Cat 7, found in burial ground make-up deposits,
can be classified as a bar mount. These were normally
attached transversely in a row on straps, generally
spanning the full width of the leather and usually
evenly spaced. On medieval sculptured effigies and
other contemporary depictions they are shown on
men’s waist and sword belts, as well as on horse harness
straps. Several small, rectangular bar mounts were
excavated at Meal Vennel, Perth, including an example
of 14th-century date, decorated by a pattern of punched
triangles (Cox 1996b, 766, Illus 18, No 73), and other
examples have been excavated in St Andrews and Ayr
(Caldwell 1996, 638, Illus 27, No 20; Cox 2012, 72).

tightly rolled sheet alloy. Although broken, Cat 8,
found in the Phase 4 midden spread, was of a larger size
and has a slightly broader eye than Cat 9, which was
recovered from a slab-covered drain in Phase 5. Both
could have served as general purpose needles with fine
and medium textiles. Cat 10, from a Phase 2 deposit in
the north door area, is finer, and appears to have been
made from drawn wire. It is rather fine for a needle
and may instead have functioned as a brooch pin.
The eye or perforation has been drilled slightly offcentre and slight damage to its edge, possibly caused
prior to its deposition, has resulted in a small break
which may have precipitated its loss or disposal.

1 Buckle Length 17 mm; width 15 mm; thickness 5 mm
Moulded, D-shaped buckle with an expanded leading edge
and a narrow, offset, rectangular cross-sectioned strap bar.
Two transverse grooves decorate the leading edge. File marks
are visible around the edges of the frame. Context 212; Find
No 1; Phase 3. Illus 39
2 Button Diameter 14 mm; thickness 2 mm
Circular button, flat apart from an oval, concavo-convex
central zone, which accommodates two circular thread holes,
very close together (1 mm apart). The central zone is bordered
by closely-spaced indentations on its concave side. Find No
164; Unstratified, UP1. Not illustrated
3 Lace end Length 27 mm; max width 6 mm; max thickness 4
mm
Probable lace end, made from tightly rolled sheet. The object
tapers from the broader open end towards a point, which is
hooked over. Context 212; Find No 10; Phase 3. Not illustrated

8 Needle. Length 42 mm; width at head 3 mm
Needle with a tapering, circular cross-sectioned shaft,
becoming more oval in cross-section towards the upper end,
where it is flattened and has a circular eye. The upper end
of the shaft terminates in a point c 1 mm above the eye. The
lower part of the shaft is broken and the point is missing.
Context 211; Find No 4; Phase 4. Illus 39
9 Needle. Length 54 mm; width at head 3 mm
Complete needle with a tapering, circular cross-sectioned
shaft, becoming more oval in cross-section towards the upper
end, where it is flattened and has a circular eye. The upper
end of the shaft terminates in a point c2 mm above the eye.
Context 238; Find No 22; Phase 5. Illus 39
10 Needle or pin. Length 40 mm; width at head 2 mm
Complete needle or pin with a roughly circular crosssectioned shaft, flattened at the upper end, with a circular
eye. The upper end of the shaft has a rounded terminal,
c 1 mm above the eye. There is a very small break at one
edge of the eye. Context 529; Phase 2. Illus 39

4 Mount Length 15 mm; width 14 mm; thickness 0.2 mm
Small, lozenge-shaped sheet alloy mount bearing an
embossed design of a fleur-de-lys surrounded within a beaded
border, all contained within a slightly raised border around the
edges of the object. There are two circular perforations (c 1
mm in diameter), the lower of which is centrally placed and the
upper one off-centre. The edges of the object are damaged.
Context 212; Find No 11; Phase 3. Illus 39
5 Mount Length 14 mm; width 12 mm; thickness 0.3 mm
Eight-sided, concavo-convex mount made from thin sheet,
with three circular holes through it. One hole is 2 mm in
diameter; the remaining two are 1 mm in diameter. Context
211; Find No 154; Phase 4. Not illustrated
6 Mount Length 16 mm; width 16 mm; thickness 0.3 mm
Eight-sided, concavo-convex mount made from thin sheet,
with a central, circular hole (diameter 1 mm). Context 211; Find
No 155; Phase 4. Illus 39
7 Mount Length 13 mm; width 4 mm; thickness (including
rivets) 5 mm
Small, plain mount of rectangular outline, with a curved crosssection, penetrated by two circular cross-sectioned rivets, one
near each end. The rivets are slightly distorted. Context 250;
Find No 187; Phase 2. Illus 39

Needles
The two needles from the main excavation (Cats 8 and
9) appear to have been made in a similar fashion, from

Pins
Ten dress or textile pins (Cats 11–20) and a possible
brooch pin (Cat 21) were excavated from a variety of
contexts. Among the former group, three (Cats 11–13)
are of a type made from drawn wire which has its head
formed by a short length of wire wound tightly around
the top of the shaft. This wire coil was then often
secured by pinching, resulting in an almost spherical
head. Fine, linear wire-drawing marks sometimes
appear on the shafts, as they do on Cats 12 and 13. Pins
of this type have been found in contexts of medieval
and post-medieval date across Scotland (Cox 1996a,
57) and are known from as early as the 14th century.
An example was recovered from an excavation at 77–79
High Street, Arbroath (Cox 1999, 61, Illus 10, No 3).
Their range of functions appears to include securing
burial shrouds, a possible explanation for their presence
here. This type of pin was eventually completely superseded by one-piece pins such as Cats 14–19. One-piece
pins have been made in very large numbers since the
19th century, when pin manufacture became fully
automated (Tylecote 1972).
Cat 20 represents only the shaft, from a pin made
from drawn wire. Cat 21 possibly represents a brooch
pin. A small projection at its upper end may be part of
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Illus 39 Cu alloy objects. Cats 1, 4, 6, 7, 8, 9, 10, 11, 13, 16, 18, 24 and 27.

its means of attachment, eg to the rear of a brooch.
11 Pin Length 30 mm; width of head 2 mm; diameter of shaft
0.4 mm
Complete pin with a wound-wire head and a circular crosssectioned shaft. There is a bend in the lower part of the
shaft. Traces of white metal plating survive. Context 212;
Find No 29; Phase 3. Illus 39
12 Pin Length 34 mm; width of head 2 mm; diameter of shaft
0.8 mm
Complete pin with a wound-wire head and a slightly curving,
circular cross-sectioned shaft. Context 501; Phase 6. Not
illustrated
13 Pin Length 29 mm; width of head 2 mm; diameter of shaft
0.5 mm
Complete pin with a wound-wire head and a circular crosssectioned shaft. There is a bend at mid-shaft. The entire pin
bears a white metal plating. Unstratified; Find No 162.
Illus 39
14 Pin Length 24 mm; width of head 2 mm; diameter of shaft
0.9 mm
Complete pin in two conjoining fragments. It has a conical
head and a circular cross-sectioned shaft. The entire pin
bears a white metal plating. Context 1, UP4; Find No 131;
Phase 5. Not illustrated
15 Pin Length 30 mm; width of head 2 mm; diameter of shaft
0.9 mm
Pin with a conical head and a circular cross-sectioned shaft.
The point is missing. Traces of a white metal plating survive.
Context 1, UP1; Find No 132; Phase 5. Not illustrated
16 Pin Length 35 mm; width of head 2 mm; diameter of shaft
0.6 mm
Complete pin with a conical head and a circular crosssectioned shaft. The entire pin bears a white metal plating.

Context 303; Find No 47; Phase 4. Illus 39
17 Pin Length 37 mm; width of head 2 mm; diameter of
shaft 0.7 mm
Complete pin with a conical head and a circular crosssectioned shaft. There is a bend in the lower part of the
shaft. Traces of a white metal plating survive. Context
388; Find No 20; Phase 5. Not illustrated
18 Pin. Length 36 mm; width of head 2 mm; diameter of
shaft 0.9 mm
Complete pin with a conical head (rounded at the top)
and a circular cross-sectioned shaft. Traces of a white
metal plating survive on the shaft. Context 506; Phase 5.
Illus 39
19 Pin. Length 31 mm; width of head 2 mm; diameter of
shaft 0.9 mm
Complete pin with a conical head and a circular crosssectioned shaft. There is a bend in the upper part of the
shaft. Corroded. Context 234; Find No 181; Phase 5. Not
illustrated
20 Pin shaft. Length 32 mm; diameter 1 mm
Pin shaft, terminating in a point. The head is missing.
Context 212; Find No 27; Phase 3. Not illustrated
21 Brooch pin? Length 32 mm; surviving width at head 2
mm; diameter of shaft 0.6 mm
Possible brooch pin with a circular cross-sectioned shaft
and part of an attachment surviving at the upper end.
Context 212; Find No 30; Phase 3. Not illustrated

Miscellaneous
Recovered from a make-up deposit in Phase 4, Cat
22 is possibly a ferrule, used to strengthen the end of
a wooden rod or staff. This example is corroded and
has been distorted by crushing.
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Cats 23–5 were recovered from a single context, a
midden deposit in Phase 3. Cat 23 is part of a hinged
strap. Although this represents only a fragment, it
may have been part of a hinged fitting from a box or
possibly a buckle. It is similar in form to that of hinged
chapes which occur on the small, two-piece shoe and
breeches buckles of the mid-17th to 18th centuries,
although these were normally cast to give them the
necessary strength, while Cat 23 has been fabricated
from sheet alloy.
A small, lightweight hook, made from a rectangular
cross-sectioned strip (Cat 24) appears to have been
designed to be driven into wood, and may have been
used on some form of furnishing. An approximately
rectangular, perforated strip (Cat 25) may represent
a buckle plate, although these were normally more
carefully finished, whereas the holes punched through
Cat 25 are uneven and have unfinished, burred edges.
This most probably served as part of a fitting or reinforcement, although it might, alternatively, represent
a fragment of a buckle plate from an uneven and rather
crudely finished buckle. Cat 26 was found in a Phase
2 burial ground make-up deposit. This plain strip
has four perforations, made by a tool with a roughly
D-shaped tip. Like Cat 25, this could possibly represent
part of a buckle plate or a strap-end plate, but the
finishing is similarly absent.
Cat 27 is one of a group of eight octagonal, cut
pieces of plain sheet, found together in a shallow
deposit of compacted silty sand on the edge of the
midden in Phase 3, close to the church’s main west gate
and opposite the precinct gateway (Illus 11). A group
of stratigraphically-related deposits here have been
interpreted as probable medieval midden material,
although this particular context may represent a
surface. The function of these objects is obscure. They
could be interpreted as tokens, perhaps functioning in
a similar manner to that of later communion tokens,
or of trade tokens. Alternatively, they may represent
unfinished artefacts, in the manner of ‘blanks’ awaiting
modification. There is a slight variation in size among
the group; Cat 27, at 19 mm in width, being the largest.
The smallest of the group measures 17 mm.

tapering slightly. There are two roughly square perforations
(width 2 mm), one of which is broken across at the wider end
of the strip. Context 212; Find No 12; Phase 3. Not illustrated
26 Perforated strip Length 30 mm; width 21 mm; thickness
0.5 mm
Originally rectangular, plain strip or plate with straight edges.
There are four perforations (length 3–4 mm), one near to
each corner. Two are broken across at one end of the strip.
Context 250; Find No 186; Phase 2. Not illustrated
27 Octagonal sheet Length 19 mm; width 19 mm; thickness
0.4 mm
Plain sheet, in the form of a square with its corners removed,
forming an uneven octagon. One of eight similar examples
from the same context. Context 281; Find No 105; Phase 3.
Illus 39

22 Ferrule? Length 44 mm; max width 12 mm; max thickness
4 mm
Possible ferrule made from sheet. The object tapers slightly
and is distorted by crushing. The narrower end is broken.
Corroded. Context 242; Find No 18; Phase 4. Not illustrated
23 Hinged strap fragment Length 8 mm; width 12 mm;
thickness 3 mm
Fragment of a hinged strap, with a rolled terminal. Context
212; Find No 116a; Phase 3. Not illustrated
24 Hook Length 20 mm; max width 7 mm; thickness 3 mm
Hook made from a rectangular cross-sectioned strip, curving
smoothly back on itself at one end and tapering to a point at
the other. Context 212; Find No 116b; Phase 3. Illus 39
25 Perforated strip Length 27 mm; max width 12 mm;
thickness 0.4 mm
Approximately rectangular, plain strip with straight edges,

Iron objects
Adrian Cox

Offcuts and fragments
Several sheet fragments were recovered, from a range of
contexts. Although most probably represent fragments
of broken objects, Cat 28, from a burial ground
make-up deposit, is an offcut. While a concentration
of this material would indicate the fabrication or
repair of sheet metal objects in the vicinity, this may
be an isolated example, although Cats 29 and 30 are
possibly also offcuts. Cat 31 is typical of the other sheet
fragments found.
28 Offcut Length 18 mm; width 14 mm; thickness 0.8 mm
Triangular and slightly curved sheet offcut. Context 250;
Find No 188; Phase 2. Not illustrated
29 Offcut or fragment Length 23 mm; width 3 mm; thickness
0.2 mm
Narrow strip with fairly straight edges, broken at one end.
Context 212; Find No 127; Phase 3. Not illustrated
30 Offcut or fragment Length 17 mm; width 10 mm; thickness
0.2 mm
Fragment representing the corner of a rectangular sheet.
Context 363; Find No 137; Phase 2. Not illustrated
31 Fragment Length 37 mm; width 11 mm; thickness 0.3 mm
Sheet fragment with one straight edge. The remaining edges
are broken. Context 250; Find No 140; Phase 2.
Not illustrated

Two barbed and socketed arrowheads (Cats 32 and
33) were found in waste or midden material in Phase
3. Cat 33 is the larger and more complete example,
with both a longer point and a longer socket. In this
example, the socket tapers more markedly to a thinner
neck where it joins the point. X-ray images reveal
that, in Cat 32, the socket extends for 20 mm along
the central shaft, whereas in Cat 33 the socket extends
for 25 mm. However, despite these differences, these
two arrowheads are of a broadly similar form. This is
possibly a multi-purpose form which could have been
successfully employed either in hunting or in warfare.
Similar barbed and socketed arrowheads were excavated
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Illus 40 Iron objects. Cat 32–36.

at Porchester Castle (Hinton 1977, 198, Fig 105, Nos
22 and 30), where they are associated with activity of
13th-century or later date.
32 Arrowhead. Length 62 mm; max width 15 mm; max
diameter of socket 10 mm
Barbed and socketed arrowhead with a tapering, circular
cross-sectioned socket. The terminals of the barbs are
missing. Context 212; Find No 36; Phase 3. Illus 40
33 Arrowhead. Length 78 mm; max width 28 mm; max
diameter of socket 11 mm
Barbed and socketed arrowhead with a tapering, circular
cross-sectioned socket. Context 212; Find No 41; Phase 3.
Illus 40

Part of the frame of a large, circular buckle (Cat 34)
also came from the midden deposits. This buckle, a
little over half of which survives, is too large to have
been worn as a costume fitting, and may, instead, have
been used on horse harness, as suggested for a large
rectangular buckle from Threave Castle (Caldwell
1981, 116, Fig 12, No 116).

34 Buckle. Original diameter 82 mm; surviving length of pin 64
mm; thickness of frame 9 mm
Part of a circular buckle frame, of circular cross-section, with
a tapering, rectangular cross-sectioned buckle pin looped
around it. Context 212; Find No 76; Phase 3. Illus 40

Iron chains served a great variety of purposes, including
securing doors and windows, suspending cooking
vessels and as components of horse harness equipment.
Smaller examples could be used for tethering dogs and
other animals, and to secure household fittings such as
padlocks. Chains themselves were sometimes secured to
walls or posts by means of eye bolts or U-shaped staples
like Cat 40 (below). Cat 35, a chain link of elongated,
figure-of-eight outline, is unusual in being made from
twisted wire. This gave it an ornamental quality
alongside its functional one. The use of twisted wire
and rods is known from other sites, eg Threave Castle,
where a mouthpiece from a horse’s snaffle bit is formed
from two twisted, linked rods (Caldwell 1981, 112,
Fig 11, No 89). Also an unusual form, Cat 36 appears
to have incorporated a collar, wrapped around its
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narrowed waist, in the manner of a length of chain from
London, consisting of seven collared links (Egan 1998,
58, Fig 40, No 81). Part of an adjoining link appears to
be attached at one end.
35 Chain link Length 49 mm; max width 12 mm; max thickness
3 mm
Link of elongated, figure-of-eight outline, made from
previously twisted wire. Context 212; Find No 35; Phase 3.
Illus 40
36 Chain link Length 36 mm; max width 12 mm; max thickness
5 mm
Link of elongated, figure-of-eight outline. A collar, made
from a thin strip, appears to have been wrapped around the
narrow, central part. A fragment of an adjoining link appears
to be attached at one end. Heavily corroded. Context 212;
Find No 205; Phase 3. Illus 40

Although many timber nails were recovered, Cat 37
is the only example of a horseshoe nail found. This
example, found in a midden deposit in Phase 3, has
a flat-topped, lobed head and a rectangular crosssectioned shaft, and corresponds with a type described
by Clark (1986, 3). This type of nail was used in
conjunction with a form of horseshoe introduced
in the second half of the 13th century. This form
of shoe, which Clark describes as ‘transitional’,
is heavier and has a broader web than earlier forms,
and has rectangular nail holes with narrow, rectangular
countersunk slots in which the lobes on the nail heads
rested. The transitional form of shoe appears to have
had a fairly short life, being replaced by other forms
during the 14th century (ibid). Although complete, Cat
37 is heavily corroded, and was described with the aid
of X-radiography.
37 Horseshoe nail Length 43 mm; width of head 14 mm
Complete horseshoe nail with a flat-topped, lobed head and
a rectangular cross-sectioned shaft which tapers to a point.
Heavily corroded. Context 266; Find No 218; Phase 3. Not
illustrated

Recovered from the Phase 3 midden deposits, Cat 38
represents either a key for turning or tightening a lock
with a rectangular aperture, or a tool for pushing or
turning. It has a T-shaped handle and a rectangular
cross-sectioned bit, the terminal of which is missing.
A scale-tang knife with a wooden handle and a
tapering, slender blade (Cat 39) may be a type used
in fish processing.
38 Key or tool Length 69 mm; max width 28 mm; max
thickness 8 mm
Key or tool with a sub-rectangular cross-sectioned, T-shaped
handle and a slightly tapering, rectangular-cross-sectioned
bit, broken at its terminal. There is a small collar between the
bit and the handle shaft. Part of the T-shaped handle terminal
is missing. Context 212; Find No 211; Phase 3. Not illustrated
39 Knife Length 253 mm; max width 31 mm; max thickness
18 mm
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Scale-tang knife with wooden scales and a slender blade
with a straight cutting edge and a sloping back. The
blade tapers steadily towards the tip. Iron rivets (probably
four) secured the scales to the tang. Heavily corroded.
Unstratified, UP11; Find No 182. Not illustrated

U-shaped staples like Cat 40 were used in structural
woodwork, and could also be used in conjunction
with a hasp to fasten doors and gates and secure
the lids of chests. Examples have been excavated at
several other Scottish medieval sites, for example
Rattray (Goodall 1993, 179, Fig 34, Nos 51–6), Castle
Sween (Ewart and Triscott 1996, 539, Illus 14, No 35),
Perth (Ford 1987, 138, No 113) and at the junction of
Panmure Street and Murraygate, Dundee (Cox 2000,
55–6, Illus 21, No 7).
40 Staple Length 60 mm; max width 32 mm; max thickness
c 7–8 mm
U-shaped staple of rectangular cross-section. One arm is
broken below the shoulder and the other is missing its tip.
Heavily corroded. Unstratified; Find No 179. Not illustrated

Medieval barrel padlocks were opened using keys
which were drawn or pushed along the springs of
the internal mechanism, depressing them and thus
opening the lock. Cat 41 possibly represents the shaft
of a padlock key, including an oval suspension loop.
The bit is missing. Both locks and keys may have
been manufactured locally within the burghs in the
medieval period. Examples have been found in Perth
(Ford 1987, 133–4; Cox 1996b, 777–9), Aberdeen
(Goodall 1982, 188) and Rattray (Goodall 1993,
179–82). Ewan (1990, 34) notes the existence of a
record of a Robert ‘lokessmyth’ in a record of 1214,
suggesting the existence of the craft from at least the
13th century.
41 Padlock key? Length 74 mm; max width 18 mm; max
thickness 7 mm
Possible padlock key shaft, of rectangular cross-section,
terminating in an expanded, oval suspension loop. The
shaft is broken and no trace of any bit survives. Context
212; Find No 78; Phase 3. Not illustrated

Ceramic building material
Adrian Cox and Derek Hall
A total of 99 fragments of floor and roof tiles was
recovered from a broad range of contexts, mainly in
Phases 3 and 4. No complete tiles were recovered, and
many of the fragments are small, with no diagnostic
features. The roof tiles are made from a reddish
orange fabric with occasional rounded and angular
quartz sand inclusions. The glazed floor tiles are in a
slightly more purple red fabric with occasional visible
white striations. The tiles were mainly fired in an
oxidising atmosphere, although a few of the thicker
floor tile fragments exhibit a dark grey, reduced core.
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Floor tiles
The surviving fragments appear to represent square
tiles with slightly angled edges. Several examples are
glazed, and two main colours, green and yellow, are
represented. No slip is evident beneath these glazes.
Within the group of green-glazed fragments, there is
considerable variation from a light green to a much
darker green-brown colour. Two-colour ceramic
mosaic patterns are known from the 13th century,
and continued to be used into the 15th or 16th
centuries (Eames 1968, 41; Eames 1983, 485). Scottish
examples of such patterns are known from excavations
at Dunbar’s Trinitarian Friary (ibid). Two fragments
from Contexts 220 (Phase 4) and 354 (Phase 4) have
traces of drilled holes in the corner of their glazed
surfaces It has been suggested that this is evidence
for the use of a spiked board to hold the tile in place
during its manufacture and is a trait of Dutch origin
dating to the 15th and 16th centuries (Eames 1968,
212; Eames 1983, 485).

Roof tiles
The roof tile fragments are all manufactured in an
orange red fabric that is often slightly micaceous and
contains large quartz grits. A purple heat skin is also
present on several fragments suggesting that they are
likely to be of Scottish manufacture (Haggarty et
al 2011).
The most complete roof tile recovered came from
the medieval midden or make-up deposits of Phase 3
(Context 258). It contains a circular perforation to
accommodate a peg or a nail, made before the clay
body had hardened. This fragment is 23 mm thick
and has a width of 124 mm. Judging by the position
of the perforation, almost the full width of the tile
survives. Another fragment from Phase 3 (Context
212) is from the end of a slightly curved tile with part
of a surviving ‘nib’ junction. Recent excavations at the
tile kiln in North Berwick nunnery have located good
examples of nib fixings for roof tiles and an associated
radiocarbon date suggests that that kiln was operating
in the mid-13th century (Hall 2012, 51).
Bone and antler objects
Adrian Cox, with species identifications
by Catherine Smith
All of the bone and antler objects described here were
recovered from a single context, a midden or makeup deposit in Phase 3. Cat 42 is a pig metatarsal,
modified by a single hole through the centre of the
shaft. Objects of this type are not uncommon finds
from medieval contexts and have been variously
interpreted as bobbins, clothes fastening devices and
musical toys. The latter interpretation gives rise to
the term ‘buzzbone’ (Lund 1981, 256–7), and Fenton
(1978, 503–4) describes the custom in the Northern
Isles for children to claim pig metapodials for making

a toy called a snorie bane, so called because of the
snoring sound it made when rotated quickly by
means of a twisted cord fastened round it. Many
excavated examples are also modified by the removal
of the proximal and distal articulations; therefore
this example could possibly be considered to be
unfinished.
Carved from a long bone shaft fragment, Cat 43
represents the terminal of a stylus or a pin. It has a
flattened spherical head and the shaft is decorated
by encircling grooves. The shaft appears to have
fractured cleanly across such a groove. Cat 44, with an
internal iron rod, can more confidently be identified as
a stylus or parchment pricker. The type of decoration
is similar to that executed on Cat 43 but is slightly
finer. Writing implements such as this were used in
conjunction with waxed tablets, and have frequently
been found during excavations at scholastic and
ecclesiastical establishments. Examples have been
recovered from a number of such sites, for example
Battle Abbey (Geddes 1985, 149–51) and Whitefriars,
Coventry (Woodfield 1981, 103).
A fragment with a series of a parallel saw or knife
cuts along one edge (Cat 45) may represent part of a
scale from an implement handle. However, despite
the presence of iron corrosion products on the flat
face, there is no evidence of rivets, and the object
may, alternatively, represent a broken or unfinished
object, modified by a series of notches.
Cat 46 represents a toilet implement, and provides
evidence of people’s concern for personal hygiene.
The surviving terminal incorporates a small scoop,
probably used as an earscoop. It is possible that
the missing end of the object incorporated another
functional terminal. Around the centre of the shaft
there is a wider area which was probably designed
to improve the user’s grip on the object while in use.
In contrast to the more elaborately carved earscoops
from toilet sets of 16th-century and later date, the
decoration on this object consists of rather crudely
executed transverse grooves. An earscoop of plainer
form, carved from mammal bone, was associated
with a 13th- to 14th-century phase of activity at the
Abbot’s House, Dunfermline (Cox 1996c, 99, Illus
15, No 116).
42 Perforated bone Length 93 mm; max width 25 mm;
diameter of hole 5 mm
Pig right metatarsal IV with a single, smooth-edged
perforation through the mid-shaft. The perforation has
been drilled from both sides. The bone is otherwise
unmodified, although fine, transverse scratches appear on
the shaft. Context 212; Find No 233; Phase 3. Illus 41
43 Stylus or pin terminal Length 30 mm; width at
head 5 mm
Object derived from a long bone shaft fragment (probably
ungulate). It has a slightly flattened spherical head
surmounting a circular cross-sectioned shaft. A narrow,
incised groove encircles the shaft 1 mm below the base
of the head, and two bands of three encircling grooves
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Illus 41 Bone objects. Cats 42, 43, 44 and 46.

lie below this. The shaft ends abruptly c 5 mm below the
final complete groove, having probably fractured at the point
where the next groove had been carved. There is slight
damage to the head but otherwise the object is in extremely
good condition. Context 212; Find No 6; Phase 3. Illus 41
44 Stylus Length 50 mm; max diameter of shaft 4 mm
Stylus derived from a long bone shaft fragment (probably
ungulate). It is of circular cross-section, with a domed head,
below which the shaft is constricted before reverting to a
uniform diameter for the remainder of its surviving length.
Above and below the constriction, the shaft is encircled by
fine, single grooves, and under the lower of these is a series
of fine scratches, also encircling the shaft. The object is
broken across the opposite end, revealing the broken crosssection of the internal iron point. Context 212; Find No 7;
Phase 3. Illus 41
45 Notched fragment. Length 42 mm; max width 12 mm; max
thickness 7 mm

Derived from a long bone shaft fragment (probably large
ungulate), carved to form rounded edges and a slightly
convex surface, with a flat rear part with trabeculae exposed.
Traces of iron corrosion on this flat surface indicate an iron
strip may have been attached. A series of parallel saw or
knife cuts of varying depth lie along one of the object’s long
edges, and the object has broken adjacent to this, probably
at the site of a deeper cut. Context 212; Find No 8; Phase 3.
Not illustrated
46 Scoop. Length 48 mm; max width 7 mm; max thickness 2
mm
Derived from antler (probably red deer). Object with a slender
shaft of slightly concavo-convex form, terminating in a small
oval scoop. Part of the shaft is expanded and incorporates
a series of four projections at either side. The shaft also
bears a series of roughly evenly-spaced transverse grooves,

although there is a gap in the series on the convex face of
the expansion. The object is broken at the opposite end
from the scoop terminal. Context 212; Find No 32; Phase 3.
Illus 41

Clay pipes
Dennis B Gallagher
A total of 20 fragments of clay pipe was examined,
ranging in date from the mid-17th century to possibly
the early 20th century. Notable among the fragments
of 17th-century date were two stem fragments
decorated with a fleur-de-lys stamp. Dutch pipes were
a popular Scottish import in the 17th century and are
especially common in assemblages from east coast
sites (Davey 1992, 284).
Among the fragments of post-1800 date was a
fragment of a bowl marked TB on the spur; the
maker is unidentified. Another two stem fragments
were products of James A Sleith, a maker who
typifies the mobility of some Scottish pipemakers
in the latter part of the 19th century. James Sleith
is recorded as a pipemaker in Dundee in 1880–1
(Martin 1987, 176) and was resident there, aged 27
years, at the time of the 1881 census. By 1889 he had
moved his business to Kirkcaldy where he is listed
in the local directory for that year (ibid, 178). The
present fragments are the first known evidence for
the presence of this mobile pipemaker working in
Arbroath. The move from Kirkcaldy may have been
motivated by local unpopularity arising from the
conviction for theft and assault of Andrew Sleith, a
pipemaker in 1887 (nrs 14/87/197). This person is
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likely to have been a relative or may be James Sleith
using his middle name. The pipes are the first recorded
products by this maker in Arbroath.

Catalogue of diagnostic fragments
47 Stem fragment with four separate fleur-de-lys stamps;
7/64”; Dutch, c 1640–60. Context 211; Phase 4. Not
illustrated
48 Stem fragment with poor impressions of three separate fleurde-lys stamps; 7/64”; Dutch, c 1640–60. Context 211; Phase
4. Not illustrated
49 Burnished stem fragment with line of milling; 7/64”; 17th
century. Context 301; Phase 4. Not illustrated
50 Lower part of spurred bowl and stem fragment, spur marked
TB; 3/64”; early 19th century. Context 205; Phase 5. Not
illustrated
51 Stem fragment marked J.A.SLEI[TH]/ARBROATH in sans
serif lettering; 5/64”; James A Sleith/Sleath, late 19th century.
Context 1; Phase 5. Not illustrated
52 Stem fragment marked J.A. ../..ATH with beaded fragment;
5/64”; James A Sleith/Sleath, late 19th century. Unstratified.
Not illustrated

Moulded stones
Richard Fawcett

All of the stones are cut from the finely grained soft
pink sandstone used almost universally throughout
the abbey buildings. Many of them appear to have
been rejected in a partly worked state, suggesting that
they had been rejected before completion and were
subsequently buried. That gives them an additional
value, however, since the stone that is still in place in the
upstanding structures of the abbey is generally so badly
weathered that much of the detailing has been lost, and
the moulded stones in this group therefore supplement
the information now provided by the
abbey itself.
53 13 cm wide; 10 cm deep; 9 cm high
A quirked angle roll of 6.5 cm diameter, with a dressed face
to one side with which it is tangentially aligned. Probably a
roll moulding from one of the orders of a doorway or window.
Late 12th/early 13th century. Context 319; Stone No 38;
Phase 3. Not illustrated
54 17 cm wide; 20 cm deep; 17 cm high
A three-quarter angle roll of 10 cm diameter, which is deeply
inset from a flanking face with which it is aligned tangentially;
the face on the other side is broken away. Probably a roll
moulding or thin shaft from one of the orders of a doorway or
window. Late 12th/early 13th century. Context 238; Stone No
58; Phase 5. Not illustrated
55 14 cm diameter; 15 cm high
A three-quarter roll with marked vertical tooling, and with
fragments of a quirk to one side where it was attached to the
main body of the stone. Probably part of an engaged nookshaft, though possibly part of a stair newel. Late 12th/early
13th century? Unstratified, UP11; Stone No 59. Not illustrated

56 42 cm wide; 25 cm deep; 12 cm high
An angle roll of 7 cm separated from a straight fillet to
one side by a quirk. Although the way this stone is broken
suggests it has a slight curve, it is probably straight. It
could have run vertically and formed part of a feature such
as a door jamb or window reveal, though it could equally
have run horizontally and formed part of a string course.
Late 12th century. Context 34, UP8; Stone No 68; Phase
2. Not illustrated
57 39 cm wide; 24.5 cm deep; 16.5 cm high
A stone with two worked faces and a broad chamfer of
14 cm at their junction. Probably from a door jamb or
window reveal. Late 12th/early 13th century. Unstratified,
UP14; Stone No 73. Not illustrated
58 44.5 cm wide; 32.5 cm deep; 16 cm high
A stone with three worked faces meeting at right angles,
each face having a cavetto moulding between two vertical
sections. Probably the base of a pilaster or respond.
The marked vertical droving with horizontal droving at
the angles suggests a date no earlier than the late 18th
century. Unstratified; Stone No 75. Not illustrated
59 32 cm wide; 19.5 cm deep; 11.5 cm high
A badly split fragment with two worked faces coming
together at right angles. A narrow chamfer of 4 cm runs
above a vertical lower section. It may have formed part of
one of the external angles of the sub-base of a shaft. Late
12th/early 13th century. Context 216; Stone No 93; Phase
3. Not illustrated
60 18 cm wide; 24 cm deep; 12 cm high
A semi-circular leading element with a diameter of 18 cm
and vertical tooling extends from a roughly rectangular
block. It was presumably one course of a half-round shaft
with its engaged tail. Late 12th/early 13th century. Context
216; Stone No 98; Phase 3. Not illustrated
61 30 cm wide; 19 cm deep; 12 cm high
Two worked faces meet at a right angle, with a 7 cm
chamfer above a vertical lower section. Probably
the lowest element of one of the angles of a pier or
respond sub-base, or of a base course. Late 12th/early
13th century. Context 216; Stone No 99; Phase 3. Not
illustrated
62 23 cm wide; 41 cm deep; 14.5 cm high
The leading face has an asymmetrical keeled roll with
well-preserved horizontal tooling, which is deeply quirked
along its lower junction with the main body of the stone.
It probably formed part of a string course or of the upper
member of a base course. Late 12th century. Context 429;
Stone No 119; Phase 5. Not illustrated
63 38 cm wide; 39 cm deep; 9 cm high
A fragment with a broadly spreading roll of oval section
and curved plan, below a broken upstand. It appears
to have formed part of the lower section of the base of
an engaged shaft, but there is insufficient to determine
the likely form of the shaft. Late 12th/early 13th century.
Context 238; Stone No 71; Phase 5. Not illustrated
64 34 cm wide; 28.5 cm deep; 16.5 cm high
A three-quarter roll of 17 cm diameter at the angle of two
worked faces, with vertical tooling to the roll and diagonal
tooling to the faces. The roll is inset from and tangential
with one face, but projects proud of the other face. It was
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probably part of the engaged nook-shaft of a doorway. Late
12th/early 13th century. Unstratified. Not illustrated
28.5 cm wide; 18 cm deep; 10.5 cm high
A roughly formed block with diagonal tooling on one face
and rough tooling on one bed. On the face are lightly incised
marks in the form of a vertically-set cross with one diagonal
line that cuts through the cross slightly away from the
crossing point; these may be setting out marks. Context 266;
Stone No 18; Phase 3. Not illustrated
40 cm wide; 35 cm deep; 13 cm high
A partly worked stone, with the two more highly finished
sides at 135o to each other. Those two more finished sides
are cut to a widely curved profile, while beneath at one end
there is a roughly formed deep quirk that shows there was
to have been a corresponding lower curve, which would
have resulted in a keeled profile. It may be assumed that
the keeling was to have extended along both of the sides.
There is a lightly incised setting out line along part of the
lower bed. As with Cats 73 and 74, the angle between the
two sides suggests that this stone was to have been part of
a regular octagonal or partially octagonal feature, such as a
turret or octagonal buttress (like those on the eastern angles
of the chapter house, for example). The intended keeled
moulding would be consistent with the stone having been
intended to be a string course or the upper element of the
base course of such a feature. The roughness of the tooling
and incompleteness of the keeling indicates that the stone
was rejected before completion.
Late 12th / early 13th century. Context 275; Stone No 53;
Phase 3. Illus 42
42 cm wide; 32 cm deep; 14.5 cm high
A stone embodying one course of a three-quarter shaft or
roll moulding with a diameter of 17.5 cm. It appears likely that
the roll was originally intended to be set within a re-entrant
angle of two planes at 90o to each other, though damage
to the stone makes it impossible to be certain of this, and it
cannot be ruled out that the roll was to have been part of a
more complex formation. However, on balance it appears
most likely that the roll was part of the nook-shaft of a door
jamb or window reveal. There is vertical tooling on the
worked faces, amongst which may be some setting out lines,
and there is rough diagonal or diagonally crossed tooling
on the beds. The stone is split along the natural bedding
plane, and this flaw may have been the reason for its
rejection. Probably late 12th/early 13th century. Unstratified,
Underpinning, Test Pit B; Stone No 62. Illus 43
30 cm wide; 45 cm deep; 9.5 cm high
A stone embodying the moulded abacus of a capital, and
the tail that would have been embedded in the wall. The
mouldings, which are finely polished, have a sequence from
top to bottom of a broad curve, a quadrant hollow, a canted
fillet, a three-quarter hollow and a narrow roll. There is an
incised line on the flank of the tail that appears to have been
a setting out mark for the bottom roll, and on the lower face
of the abacus is an incised circlet that was presumably
intended to indicate the diameter and position in relation
to the cap of the en-délit shaft beneath it. The diameter of
the upper part of the capital would have been 23 cm. On
this evidence, the capital of which the abacus formed the
upper member is most likely to have been a part of a length
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of wall arcading, such as that along the west faces of the
west towers (though the caps of that arcading are now too
weathered to permit comparison). The rough tooling of the
tail element and the lack of weathering to the mouldings
suggests the stone was never set in place; it may have been
rejected because of geological flaws that have led to the loss
of parts of the lower roll. Possibly late 12th century, but more
likely early 13th century. Unstratified, UP1; Stone No 67. Illus
44
40 cm wide; 33 cm deep; 16.5 cm high
A block with partly finished diagonally tooled face, beds
and flanks. A slight curve to one long edge, and a shallow
incision parallel to that edge, may be associated with the
initial setting out processes. Context 277; Stone No 78;
Phase 3. Not illustrated
43 cm wide; 30 cm deep; 18 cm high
A roughly formed blocked, with one partly finished face with
diagonal tooling and with one incised line. Context 277;
Stone No 79; Phase 3. Not illustrated
58 cm wide; 26.5 cm deep; 19 cm high
A roughly finished block with diagonal tooling on the leading
face, and rough diagonal tooling on the beds; the other
sides are roughly formed or broken. On the leading face
is an incised chevron pattern of three strokes that may be
a mason’s mark. Context 216; Stone No 81; Phase 3. Not
illustrated
40.5 cm wide; 32 cm deep; 16.5 cm high
A roughly shaped block with one more finished face that is
diagonally tooled; the beds are roughly tooled and the flanks
broken. On the more finished face is an incised mark in the
form of a V with a horizontal cross stroke at its apex, and
with short vertical strokes at the ends of the cross stroke.
Context 216; Stone No 86; Phase 3. Not illustrated
37 cm wide; 30 cm deep; 15 cm high
A block with two faces at 135o to each other, those faces
being diagonally tooled. The beds are more roughly tooled
and the flanks left in a rough state. There is a V-shaped
shallow incision on one face that might be a mason’s mark.
The stone has split along the natural bedding plane, and
this flaw may have been the reason for its rejection. As with
Cats 66 and 74, the angle between the faces suggests that
the stone was to have been part of a regular octagonal or
partially octagonal feature, such as a turret or octagonal
buttress (like those on the eastern angles of the chapter
house, for example). Context 216; Stone No 94; Phase 3.
Illus 45
52 cm wide; 24 cm deep; 15.5 cm high
A block with two faces set at 135o to each other, and with
a quirked roll sunk into the angle between the two in such
a way that extensions of the lines of the faces would be
tangential to the roll. The faces and one bed are diagonally
tooled, though not to a finished state, while the other bed
is roughly tooled and the rear is in a broken state. As with
Cats 66 and 73, the angle between the faces suggests that
the stone was to have been part of a regular octagonal or
partially octagonal feature. In this case, the closest analogy
in the abbey is the south respond of the south transept
arcade, the main feature of which is a semi-octagonal
element with sunk angle rolls, though it could not be ruled
out that it was intended to form part of an octagonal turret or
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Illus 42 Moulded stone Cat 66.

Illus 44 Moulded stone Cat 68.

Illus 43 Moulded stone Cat 67.

Illus 45 Moulded stone Cat 73.

buttress with sunk angle rolls. Late 12th/early 13th century.
Context 216; Stone No 100; Phase 3. Illus 46
75 47 cm wide; 30 cm deep; 16 cm high
A block with one probably incompletely finished face and two
roughly finished beds. On the face is a lightly incised mark
that appears to be a saltire cross with an additional vertical
stroke, though one or more of those marks could simply be
part of the surface tooling. On one of the beds a semi-circle
with a diameter of 46 cm has been roughly incised, and a
start has been made to cut the body of the stone to that
profile at one side. On that basis, it appears that the stone
was to have formed either a half drum for a cylindrical pier
(similar to those in the undercroft of the abbot’s house),
or one course of a semi-circular respond. However, it was
clearly abandoned in an unfinished state. Context 216; Stone
No 101; Phase 3. Illus 47
76 26.5 cm wide; 40 cm deep; 18 cm high
A moulded voussoir from the same feature as Cat 77, with a
smaller fragment that has broken away from the main body.
The surviving parts of the formation consist of a sequence
of: a roll between two narrow planes set at right angles
to each other; a damaged roll set within a slight hollow; a
chamfered plane; a rebate formed by two planes set at right

angles to each other; a broad plane set at right angles to the
rebate; and a broadly chamfered plane. There are possible
setting out lines on one bed. This voussoir does not appear
to be as carefully finished as Cat 77, and may have been
rejected before completion. Late12th/early 13th century.
Context 243; Stone No 111; Phase 3. Illus 48
77 28 cm wide; 42 cm deep; 36 cm high
A moulded voussoir from the same feature as Cat 76, with
a smaller fragment that has broken away from the main
body. The mouldings have a polished finish, while the
flanks are diagonally tooled; the surviving bed is roughly
finished. The moulding formation consists of a sequence of:
a narrow projection with chamfered flanks, with an adjacent
keeled roll; a damaged roll set between two narrow faces
at an obtuse angle to each other, a roll between two narrow
planes set at right angles to each other; a damaged roll set
within a slight hollow; a chamfered plane; a rebate formed by
two planes set at right angles to each other; a broad plane
set at right angles to the rebate; and a broadly chamfered
plane. The axis of the wall is presumably indicated by a
combination of the alignment of the first feature (which
could perhaps have been a hood moulding), of the rebate
(which was presumably intended as the location of a door
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Illus 46 Moulded stone Cat 74.

Illus 49 Moulded stone Cat 78.

Illus 47 Moulded stone Cat No 75.

Illus 50 Moulded stone Cat 79.

Illus 48 Moulded stone Cats 76 and 77.

Illus 51 Moulded stone Cat 80.
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or of a glazing frame), and of the broad plane that follows
that rebate. However, if that is the case, it is difficult to
understand why there should be a broadly chamfered plane
that appears to return into the body of the wall. Late12th/
early 13th century. Context 243; Stone No 112; Phase 3.
Illus 48
78 12.7 cm diameter; 11 cm deep; 22 cm high
A section of three-quarter round shaft that is broken to the
rear, but that has a slight reverse curve to one side which
suggests it may have been part of a nook-shaft. The finished
faces are vertically tooled, and there is diagonal tooling on
the surviving bed. Context 436; Stone No 113; Phase 5.
Illus 49
79 18 cm diameter; 19 cm deep; 13 cm high
A section of shaft that is broken at the back and at one end.
There is vertical tooling on the faces and rough diagonal
tooling on the surviving bed. More than three-quarters of
the shaft appears to have been exposed, suggesting that it
is more likely to have been attached to a wall face than set
within a nook. Context 444; Stone No 114; Phase 2. Illus 50
80 21 cm diameter; 13 cm deep; 11 cm high
A section of a small circular water-holding base. The
formation consisted of the usual sequence of: an upper
roll (this is badly broken, and it cannot be seen if it had
any form of fillet beneath it); a three-quarter ‘water-holding’
hollow; a narrow fillet on the outer rim of the hollow; a widely
spreading lower roll; a vertical face aligned tangentially with
the lower roll. The surviving sections of the mouldings are
relatively carefully finished, while the lower face has vertical
tooling; there are what appear to be traces of lime wash at
several points. The remains of a vertical circular socket hole,
c 2.3 cm diameter, survive on the broken back of the
stone. Since only about one quarter of the curve of the
base survives it is not possible to say if it supported a
shaft that was engaged in some way or of one that stood
independently. Possibly late 12th century but more likely
early 13th century. Context 287; Stone No 120; Phase 3.
Illus 51

Glass
K Robin Murdoch

Introduction: glass manufacture and factors
influencing its survival
A complete version of this report, including a catalogue
of plain shards, will be found in the site archive. The
medieval glass assemblage consists of 149 shards of
window glass and two vessel shards. Unlike pottery,
glass can degrade over a period of time under buried
conditions. Glass is made primarily from three
constituents, silica, alkali and stabiliser. Frequently,
however, other substances are present, some deliberate,
some accidental, but it is the three primary ones which
define most of the characteristics of the finished glass
with the notable exception of colour.
Attempting to create glass from pure silica would
require a temperature for vitrification of over 1700oC
(Frank 1982, 8), very difficult to achieve and energy

77

expensive. In addition, the finished glass would be
very hard, brittle and unworkable at reasonable
temperatures. By adding a fluxing alkali to the batch,
the temperature of vitrification is lowered to 1350–
1600oC and the working temperature to 600–700oC
(ibid, 3). The addition of the alkali, however, has the
unwanted side effect that it renders the glass unstable,
so a third basic constituent is added in the form of a
stabiliser, usually lime.
Fluxing alkalis for glass generally occur in three
forms, soda, potash or a mixed alkali, a combination
of the two. Soda fluxes are derived from sources
containing sodium compounds, from naturally
occurring minerals such as natron or from sea plants.
Potash is potassium-based and normally derives from
the ashes of inland plants or trees. An important
difference between potash and soda alkali is that
potash glass is considerably more prone to decay than
soda glass.
The worst environment for glass preservation is
damp soil, which leaches stabiliser from the glass,
particularly if the environment is alkaline. Thus
the surrounding environment is rendered even more
alkaline, accelerating the decay. However, the process
occurs in a layering manner such that some glasses
might have heavily weathered crusts but still retain
significant untouched heart glass. In simple terms
the four factors which affect decay in glass are glass
composition, level of dampness, local pH and length of
time of burial.
Most early glass, Roman, Merovingian etc, was
soda-fluxed and generally survives quite well. However,
around ad 800, northern European glassmakers began
using potash as the fluxing alkali. Beech wood was
much favoured, as it supplied not only the alkali
but also the wood for firing the furnaces. Moorish
control of southern Europe later in the medieval period
effectively cut off supplies of natron, the typical mineral
source of soda and as a consequence potash was adopted
as the standard fluxing alkali of the northern European
glassmakers for the next few centuries. Much of this
potash-fluxed glass has probably disappeared given its
propensity to decay, and this may have contributed to
an underestimation of how much glass was actually in
use in the medieval period. In fairness, written records
do suggest that glazing in secular buildings was not
common until the 15th century.
A major factor in the survival of glass was that
many medieval ecclesiastical buildings were substantial
stone structures, constructed using copious quantities
of lime mortar. The on-site preparation of mortar
created an alkaline environment in the surrounding
soils, a situation further exacerbated by the demolition
or collapse of many of these buildings, leading to very
poor conditions for the preservation of glass.

Discussion
Window glass
Generally speaking, the glass from Arbroath Abbey
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is in very poor condition, requiring extreme care
when handling. The poor condition is typical of glass
recovered from medieval sites in Scotland.
As yet there is no published work on the subject
of Scottish decorative window glass but, fortunately,
Pamela Graves (1985) undertook a very useful, but
unpublished, study of extant material. Comments on
parallels for Arbroath are drawn from her work.
Several different types of glass can be identified
within the assemblage and these have been coded to
save descriptive repetition. It should be stressed that
these codes are merely for the convenience of this report
and have no relevance as conventions or standards.
Codes and key appear just before the catalogue.
Attaching significance to batch differences is a
difficult business. The making of glass is a skilled
art but not necessarily an exact one. There can be
significant percentage differences in the constituents of
batches, which still produce a perfectly acceptable and
usable end product. However, these differences could
affect appearance and durability; two batches, made
within hours of each other, could look and decay in quite
different ways. Although shard condition is to some
extent proportional to age, it is not the only criterion.
Even varying conditions from one part of a site to
another can make a difference.
Fortunately, with the Arbroath assemblage there are
several decorated shards, which are datable on stylistic
grounds. These all appear to be type A or B glass, much
of it probably totally denatured and, therefore, likely
to be among the earliest in the group. Glass types A
to F and I appear to be potash glass, G could be either
potash or soda, and H is soda. These classifications
are based merely on physical appearance; see ‘Key to
glass descriptions’ within the glass catalogue, below,
for further information on glass types. Ironically
the decorative enamel used on the shards is far more
resistant to decay than the parent glass due to a high
lead content.

Decorated glass
The decoration on the shards is grisaille, where fine
enamel decoration is painted on to ‘white’ glass and
lightly fired at around 600–620oC to fuse it to the
surface. The term ‘white’ glass was seldom accurate,
since most medieval glass had a pale green or pale blue
tinge, which derived from iron in the batch components
or founding crucibles and was difficult to neutralise.
Sometimes the decoration was simply applied with
a brush, but often very fine detail was achieved by
scraping enamel away with a sharply pointed implement
before firing, depending on the skill of the artist. One
shard from Arbroath (Cat 83) appears to show very
fine cross-hatching.
Grisaille decoration was normally applied to
the inner face of the window. The decoration was
intended to inspire people within the church, not
outside. Moreover, the optical quality of medieval
window glass was poor and fine detail would not
have shown as clearly if it were painted on the outer
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surface, where in addition it would have been subject to
weathering. Painting of the outside, or back painting,
was occasionally done, but there are no examples in the
Arbroath assemblage.
Cutting glass to size was a cruder business than it
is today, when a diamond point is used. Previously,
larger pieces were cut by scoring with a red-hot iron
and wetting. The resultant pieces frequently required
fine trimming to size and this was achieved by grozing.
A grozing tool consisted of a thin, flat iron bar with
a notch near the end. Small pieces of glass were
nibbled from the edge until the required shape and
size was achieved. Grozing results in a series of small
conchoidal fractures resembling the flaking on the edge
of a worked flint. The grozing process was normally
conducted from one side of the quarry (pane), leaving
the edges sloping at an angle, with the result that one
side of the quarry has a smaller surface area than the
other. Grozed quarries were typically mounted in
windows with the sloping grozed edge facing outwards.
This gave a good seal between the relatively smooth
inner edge and the framing medium. Mortar was often
used to seal and weatherproof the outer edges of the
quarries. However, no grozing can be seen on the
decorated Arbroath shards which survive.
An important point to consider is how much of
the Arbroath glass actually derives from windows
as opposed to on-site glazing activities. Decorative
window panels were largely completed in workshops,
using tables with drawn templates for guidance (Crewe
1987, 9). However, they were often installed with
a narrow border of quarries cut to size on site. If a
quarry has been in a window for any length of time,
differential weathering can occur between the internal
and external surfaces. This will show up as a narrow
shadow along the edge of the quarry. Unfortunately,
the poor condition of most of the Arbroath shards
makes it difficult to assess for framing shadows, in
this case probably from lead cames. However, there
appear to be relatively few shadows among the plain
shards, suggesting that a significant number of these
are offcuts. It is reasonable to assume, however, that all
of the decorated shards, and most of those with grozed
edges, have been in windows. Since grozing is a time
consuming, fine trimming process, it seems unlikely
that it would be done if not required.
It is worth noting that glass was often re-used,
‘sometimes whole panels being moved on religious or
aesthetic grounds’ (Brown and O’Connor 1991, 17).
Further glazing activities would have been required
to locate these panels in their new positions, another
possible source of waste.
Only one coloured shard was identified, now
rendered totally opaque by decay. This single coloured
shard (Cat 91) from Context 212, a midden deposit,
is ‘flashed ruby glass’. The colour was achieved most
commonly by the addition of a copper compound to
the batch, but the resultant colour was so intense as
to render the glass almost opaque. This problem was
overcome by flashing a thin layer of ruby glass on to the
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surface of a ‘white shard’. A small chip in the surface
of Cat 91 reveals the ‘white’ glass below the red.
The use of grisaille increased rapidly around the
middle of the 13th century with a move to larger
windows and lighter church interiors (Crewe 1987,
19). Moreover, ‘white’ glass was from two to six times
cheaper than coloured (presumably before painting)
(Brown and O’Connor 1991, 48). Eden (1933, 57)
remarks that clerestory windows in the 13th century
were typically of white glass to admit more light to
the churches. On purely practical grounds it may be
that such windows had little decoration, especially fine
grisaille work, which could not be seen from ground
level within the church. Eden also points out that even
fairly austere grisaille panels would have odd spots of
colour (ibid, 59).
Grisaille was extensively used in Cistercian houses
because of the austere approach of that order to wealth
and vanity although most of the other Scottish houses
appear to have followed the same trend (Graves 1985,
160). Graves cites Elgin Cathedral in particular as an
example where the glazing was unnecessarily austere;
this and non-Cistercian house examples may have been
on financial grounds. Arbroath was a Tironensian house.
Windows that were predominantly grisaille seem
to have been constructed with geometric quarries, not
necessarily the same shape, but presenting a balanced
image. The ‘Five Sisters’ window at York, c 1250,
is a classic example (Crewe 1987, 21). This window
clearly shows how the foliate design was carried from
quarry to quarry, giving a continuous pattern. Grisaille
decoration tended to be stiff and formal in the 13th
century, moving towards a more natural look in the
early 14th century. The apparent stems and tendrils on
two Arbroath shards (Cats 87, 88) appear to represent
the more natural form and probably date to the early
14th century. Likewise the leaf representation on Cat
82 may also belong to the 14th century, whereas all the
other decorated shards have the stiff and formal look
of the 13th century.
The leading of figurative windows was frequently
used to enhance the image and seldom followed a strict
geometric pattern. Unfortunately not enough survives
within the Arbroath assemblage to formulate much of
a conclusion except to say that many of the identifiable
shapes contain right-angles and probably derive from
glazing borders. Curves and probable lozenge shapes
are also present.
The largest and most detailed shard is Cat 81, with
its stylised flower central motif roughly paralleled at
Elgin Cathedral (Graves 1985, fig 10, 7.1) and Glasgow
Cathedral (ibid, fig 23, 8.5). Cat 82 is paralleled in
a range of shards with fine leaf decoration from St
Andrews Cathedral (ibid, figs 33 and 34). Insufficient
enamel survives on Cat 83 for worthwhile comment
except that some fine cross-hatching can just be made
out, confirming a probable 13th-century date. Cats 84,
85, 86 and 90 have very simple broad band decoration
similar to examples from Ayr Friary (ibid, fig 2, 2.6
and 2.13). Cats 87 and 88 may contain representations
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of foliate stems, as in examples from Glenluce Abbey
(ibid, fig 26, 9.3) and Cambuskenneth Abbey (ibid,
fig 3, 3.3). Cat 89, with its cross-hatching, has close
parallels at Glasgow Cathedral (ibid, fig 24, 8.19) and
Glenluce Abbey (ibid, fig 29, 9.35). All of the decorated
shards can be safely dated to the 13th to early 14th
centuries.

Plain glass
For obvious reasons the plain glass is not so simple
to date. It would be reasonable to assume that the
plain shards of Types A and B are contemporary with
the decorated shards on the basis of similarity of
decay. Type E, with its lack of heart glass, can also be
included in this date group. While condition cannot be
assumed to be absolute proof of antiquity, it certainly
has relevance. Types C and D glass both have areas of
translucency, the latter being greater, indicating that
the process of decay is not as far advanced as it is with
Types A and B. This alone might indicate that C and
D are more recent. However, glass thickness can also
be an indicator of relative age. Thirteenth-century
glass tended to be quite thick, sometimes over 5 mm,
whereas, in the 14th century the tendency was for
thinner products.
The various types of glass in the Arbroath
assemblage were assessed for thickness, taking care
not to include the typically thickened, rounded edges,
which occur on raw, uncut, broad or crown glass. Such
edges are frequently present, particularly as glazing
debris. While the different sample sizes may skew the
statistics slightly, the average thicknesses for Types
A–D were as below (figures in brackets are available
sample numbers).
Type A
B
C
D

2.96 mm (53)
3.07 mm (37)
2.32 mm (16)
1.99 mm (7)

The difference between A and B is negligible but C
is thinner and D thinner still, exactly what would be
expected for progression through the 14th century.
Cat 92 from midden deposit Context 212 is
interesting in that its corrosion products are very
different from the rest of the midden shards probably
indicating a quite different composition. Although still
probably potash glass, its colour and condition are
more reminiscent of later material, perhaps even as late
as the 15th century. Cat 93, also from Context 212, is
also enigmatic. This, being very thin and having light
flaky metallic corrosion products is probably much later
in date. While the great majority of the glass recovered
from Context 212 was undoubtedly manufactured in
the 13th or early 14th centuries, the presence of glass
Type D might push the deposition of the midden at least
to later in the 14th century, possibly even early 15th.
It may also be unwise to attach too much importance
to the apparent 15th-century appearance of the single
shard, Cat 92. Cat 93 is almost certainly intrusive and
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dates to well after the abandonment of the Abbey.
The glass content of the midden appears to span a
date range of around 150 years, c 1250–1400, possibly
slightly longer, although successive phases of glazing
could subsequently have been deposited in one event.
Contexts 254 (Phase 2), 258 and 266 (both Phase 3)
all contained Type A glass, suggesting a similar date
to that of the decorated material, ie 13th to early 14th
centuries.
Glass from Context 26 (Phase 3) and UP14
(unstratified) appears also to be 13th- or early 14thcentury in date.
The single shard from Context 284 (Phase 3) has
paler brown corrosion products and retains nearly 70%
of the thickness of the shard as heart glass. It may date
from as late as 15th century.

Origin of the Arbroath glass
As far as the origin of the Arbroath glass is concerned,
there is, as yet, no evidence of an indigenous
glassmaking industry in Scotland before c1610.
Although it is just possible that some of it could have
been made in the Surrey/Sussex area of England, it is
far more likely to have been imported from Europe.
The type of glass, ie crown or broad, is relevant
when considering a likely source. Crown glass was
made by blowing a hollow vessel shape, transferring
it to a pontil, reheating, opening out the ‘neck’ and
spinning until it flashed out into a broad circular disc
characterised by a thickened ‘bull’s eye’ in the centre.
Broad, or cylinder, glass was made by blowing an
elongated cylinder, removing the ends, slitting the side
and smoothing the pane flat on to a surface. Crown
glass, because it did not come into contact with a
contaminating surface, had better optical quality, but
broad glass could be made in bigger usable sizes.
The small size and poor condition of the Arbroath
shards make it difficult to assess which type they belong
to, but such evidence as does remain would suggest that
most are broad glass. The heat-sealed edges seem to
be straight rather than curved and a number of shards
have surface contamination. The window glass of the
medieval period is generally attributed to two schools
of manufacture. Crown glass is termed ‘Normandy’
and broad glass is termed ‘Lorraine’, the latter being
the source-type for most of the Arbroath shards.
Although the glass was imported, there is no reason
why the windows themselves could not have been
designed, decorated and framed at or near Arbroath,
but these necessary skills may also have needed to be
imported.
Vessel glass
Two small shards of vessel glass (Cats 94, 95) were
recovered from the midden deposit, Context 212. As is
the case with most of the window glass, these shards
are in very poor condition and seem to be completely
denatured. The very dark corrosion products confirm
that these are also potash glass and both may be from
the same vessel. Very few shards of vessel glass appear

to have been recovered from Scottish medieval contexts,
again probably because a significant amount will have
simply disappeared. Although the tendency for the glass
to denature to an unfamiliar appearance may also have
contributed, earlier antiquarians/excavators may simply
not have recognised it.
The rim shard, Cat 94, is quite closely paralleled
by a shard recovered from Spynie Palace near Elgin,
significantly from a context which also contained
13th- or 14th-century grisaille window glass (Murdoch
2002). The second shard, Cat 95, has a curious profile,
its curvature implying a possible conical component to
the vessel, either the indent or kick in the base of a flask
or possibly the base of a hanging lamp. Certainly the
shards are too thick for the most common glass vessel
of the day, the urinal.
Much of the work on the glass above was
undertaken several years ago and our knowledge
of the subject has advanced considerably since then. In
particular the composition of window glass has been
studied for the last six years, establishing that glass
found in Scotland matches that from other sources.
More modern glass, ie from the mid-16th century
onwards in David Dungworth’s English typology, bears
close compositional comparison to Scottish material
(Dungworth and Girbal 2011, 2). Before that period,
however, the picture is less clear but the opportunity to
analyse medieval window glass has revealed probable
continental manufacture, particularly originating from
France and Germany (Helen Spencer, pers comm)
although there are indications that the decoration of the
glass might have been done locally (ibid).
Should an opportunity arise to scientifically analyse
some of the Arbroath Abbey glass, it will further
expand our knowledge of medieval window glass
composition. This of course depends on the condition
of the glass and whether or not enough uncorroded
glass survives for sampling. Should analysis be possible
an update will appear in this journal in the form of a
shorter note.

Catalogue
There are several different types/batches of glass
represented in the assemblage, and each has been given
a nominal code letter to save time and space repeating
its description.

Key to glass descriptions
A Totally opaque with very dark (black) corrosion products,
in many cases probably no heart glass surviving.
B Similar to type A but corrosion products tending to
dark brown.
C Generally opaque but with small patches of translucency,
very dark brown corrosion products.
D Similar corrosion products to type C but with large areas of
translucency.
E Totally opaque, mid-brown mottled corrosion products, no
heart glass.
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Illus 52 Decorated glass Cats 81, 82, 88 and 89; plain grozed glass Cat No 92; vessel glass Cats 94 and 95.
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Illus 53 Grisaille quarry Cat 81.

Illus 55 Decorated glass Cats 84 and 85.

Illus 54 Decorated glass Cats 82 and 83.

Illus 56 Decorated glass Cats 86 and 87.
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Illus 57 Decorated glass Cat 88.
83

84

85

86

87

88

Illus 58 Decorated glass Cats 89 and 90.

F Mottled, patchy mid to dark brown flaky corrosion
products
retaining considerable heart glass.
G Pale brown/buff corrosion products, some heart glass.
H Very thin with light flaky silvery and gold coloured
corrosion products.
I Thick glass, mottled corrosion products, some
translucency.
Decorated shards
81 Substantial part of grisaille quarry of Type A glass, 54
mm by 38 mm by 3.7–3.85 mm. One cut, two grozed and
one broken edges; came shadows up to 6.5 mm broad.
If the decoration was originally symmetrical, the quarry
would have been approximately 54 mm square. The
central motif is a stylised flower set at 45°, with trefoils
at each corner, its outline defined by red-brown enamel.

89

90

83

Two thin lines run diagonally within the flower, possibly
representing cross of St Andrew. The curved indents in
the sides of the flower are formed by roundels filled with
cross-hatching. The central motif is surrounded by narrow
rectangles. Possibly the motif was repeated on the same
quarry. Context 212, Phase 3. Illus 52 and 53
Part of grisaille quarry of Type A glass, 43 mm by 37 mm by
2.7–3 mm. Originally trapezoidal, the quarry has had three
grozed and one cut sides; came shadow. The decoration
consists of alternate long, thin and short, broad leaves.
Decoration was probably meant to run on to at least one
further quarry. Surface contamination indicates broad glass.
Context 212, Phase 3. Illus 52 and 54
Shard of thick Type A glass, totally denatured, 51 mm by
27 mm by 4.3–4.4 mm. Two grozed edges at 67°, two broken
edges. Red-brown enamel present, but sparse. There is
evidence of very fine cross-hatching. Broad glass. Context
212, Phase 3. Illus 54
Small shard of Type B glass, totally denatured, 26 mm by
17 mm by 3–3.3mm. Came shadow along one surviving
grozed edge. Broad band of red-brown decoration. Context
212, Phase 3. Illus 55
Small shard of Type A glass, totally denatured, 26 mm by

17 mm by 2.3–2.4 mm. Two grozed edges, one curved. A
third edge looks as if it may have may have been nibbled
by a grozing tool but the quarry would have been tiny in that
case. Three broad bands of red-brown decoration. Context
212, Phase 3. Illus 55
Small shard of Type A glass, 24 mm by 21 mm by 2–2.2 mm.
Totally denatured; one grozed edge. Curved, broad band of
red-brown decoration. Context 212, Phase 3. Illus 56
Small shard of Type A glass, 3 mm thick. Totally denatured;
possible cut edges. Red-brown probable foliate stem
decoration. Context 212, Phase 3. Illus 56
Small shard of Type A/B glass, 26 mm by 13 mm by 2.7 mm.
Some heart glass with pale green tinge and traces of redbrown probable foliate stem decoration. Context 212, Phase
3. Illus 52 and 57
Small shard of Type A glass, 30 mm by 23 mm by 3.2 mm.
One grozed edge. Curved, broad band of red-brown
decoration with field of cross hatching beyond. Context 212,
Phase 3. Illus 52 and 58
Small shard of Type A/B glass, 18 mm by 12 mm by 2.7 mm.
Totally denatured. Two broad bands of red-brown decoration.
Context 212, Phase 3. Illus 58

Coloured glass
91 Shard of Type A/B glass, 54 mm x 37 mm x 3.2 mm. Heavy
denaturing at edges but all three may be cut; one is slightly
curved. Flashed with ruby glass one side; the red colour can
just be made out in strong transmitted light. Broad glass.
Context 212, Phase 3. Not illustrated
Plain glass
92 Rectangular quarry of Type F. 78 mm by 28 mm by 3.3 mm,
very flaky denaturing, two parallel sides grozed, one end cut,
other grozed at 45 degrees, came shadows. Context 212,
Phase 3. Illus 52
93 Type H glass, 23 mm by 13 mm by 1.3 mm. Context 212,
Phase 3. Not illustrated
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Vessel glass
94 Shard with Type A/B denaturing but with excessive
curvature, possibly vessel glass. 28 mm by 25 mm by 4.2–
5.2 mm, totally denatured, thickened edge but upturned and
slightly curved. Context 212, Phase 3. Illus 52
95 Shard with Type A/B denaturing but with excessive
curvature, possibly vessel glass. 39 mm by 24 mm by 4–5.2
mm, slightly curved in two directions. Context 212, Phase 3.
Illus 52

The industrial waste
Ray Chadburn
Introduction
The excavation produced over 140 kg from a group
of finds described as ‘metal working debris’ (mwd).
This mwd was catalogued into context groups and
a morphological examination was carried out. The
material was sorted and classified, with some groups
individually weighed and described, other groups
weighed in total and selected examples removed for
more detailed analysis. The morphological classification
is derived from the following characteristics: size, shape,
colour, density, vesiculation and magnetism.
The three main groups of metal working debris
consist of diagnostic residues from primary metal
production, non-ferrous/multi-metal working material
and smithing slag.
Diagnostic residues from primary metal production
consist of smelting slag, tapped slag, and either natural
or roasted metal ore. None of these were found at
Arbroath and the indications are that the smelting
of ferrous and non-ferrous metals was not carried out.
Non-ferrous and multi-metal working. A quantity
of material was found that could be ascribed to nonferrous metal working. The total weight of this was
approximately 3.4 kg and consisted of a range of finds,
including crucible fragments (Context 212, Phase
3, Sample 1) and green secondary copper minerals
in slag surfaces (Context 250, Phase 2). Some of the
copper slag was found in association with dense,
saucer-shaped hearth bottoms, the resultant debris
from iron working in a forging hearth. This fortuitous
debris could have been used as a simple crucible for
recycling scrap bronze. An effective way of heating
lumps of recycled or scrap bronze is by placing them
in a charcoal fire directly above the crucible; when
molten the bronze flows down into the bottom of the
crucible. A hearth bottom (Context 372) would have
had the appropriate shape and refractory properties
for this use. The scarcity of ancillary copper-melting
finds, moulds and casting equipment precludes the
final product being identified, but the close association
between iron and copper debris suggest that a common
workshop was used for multi-metal working. The
presence of lead was indicated by a small group of
finds, typically droplets or spillage (Context 212,
Phase 3, Sample 9).

Smithing slag and debris consists of the
diagnostic residues from metal treatment, ie,
smithing, tempering and similar working. The
general appearance of the metal working finds from
Arbroath indicates a common area of workshops and
a variety of metals and techniques used. The bulk
of the material consisted of slag lumps associated
with iron working, principally at a forging hearth.
The sizes and shapes varied from small cinders to
blocks weighing more than 2 kg. The typical shape
was plano-convex, a characteristic form of smithing
debris derived from the molten slag formed in front
of, and below, the air blast from bellows, this being
the hottest part of the fire. Examination revealed a
form of silica-rich cinder with vesicular texture and
inclusions of stone and sand; this is usually a product
of sand used as a flux to clean the hot metal during
the process of fire welding, the most common way of
joining pieces of iron.
A small group of finds consisted of cores of iron,
encrusted with rust and sand, classed as smithied debris.
Usually these are the discarded waste pieces and offcuts
from iron working. The fuel was wood or charcoal, since
clinker derived from coal burning was not found, thus
discounting coal as a fuel.
Particles of calcium carbonate compounds were
scattered through the samples, mainly concentrated
in sand associated with copper working and smithied
debris. This is a lime derivative, probably plaster and
without obvious metal working connection.
Conclusions
The slags from the Arbroath Abbey excavation indicate
a full range of iron working techniques, apart from
the absence of flat hammer scale (fairly pure oxidised
iron), a product of tempering and quenching to harden
iron. This suggests that wrought iron and not steel was
the main stock material.
The mwd has not indicated specific buildings or
structures for metal working, the general appearance
suggests a workshop in the near vicinity of the abbey
producing a variety of artefacts in iron, using small
hearths with charcoal as the fuel and hand-operated
bellows providing the necessary air blast, to make
and repair iron equipment, such as agricultural
implements, tools, nails and carpentry fittings,
for the abbey and its estate.
The non-ferrous metal working indicates two
processes. Crucibles were used to manufacture objects
by melting copper and copper alloys and pouring into
moulds. The second process is the recovery of scrap metal
by melting in a charcoal fire over a crucible for collection
and re-use.
Basic technology and metal working practices
seem to have been in use. Until further excavation
reveals water lades, buildings and hearths or furnace
structures, the assumption is that these structures were
not needed for the metal working carried out on or near
this site.
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The human remains
David Henderson
Background
The human remains recovered from the site at Arbroath
Abbey were derived from 10 contexts. Three contexts
(340, 343 and 349) were in situ inhumations (Skeleton
Numbers [SK] 342, 345 and 349 respectively); of the
remaining contexts, Context 24 contained a complete
skeleton (SK24) and parts of the legs of an infant
(SK24a). Contexts 500, 502, 506 and 525, from the
excavation at the north door, contained disturbed and
unarticulated bone. On analysis, it was determined that
Context 502 contained a pair of articulated feet from
one individual, part of the foot of a second individual,
as well as parts of the trunk and arms of, possibly, a
single individual. No bone in the disturbed deposits
displayed any pathology or was complete enough to
measure. Part of a left humerus shaft from Context 525
was identical in size and colouration to a right humerus
fragment from Context 502. An unstratified deposit
contained the tibiae of another infant. The assemblage
therefore derives from a minimum of six adults and two
infants. All skeletons were analysed to determine age at
death, sex, stature and health.
Preservation and taphonomy
Bone preservation on the site was excellent for the
skeletons, but poorer in the unarticulated remains.
All the skeletons had suffered some post-depositional
damage. SK24 was almost complete, while SK342,
SK345 and SK349 were represented from the skull to
around waist level, only SK349 having the bones of
the forearms and one hand.
Methodology
Some methods of estimating age at death in adults are
now thought to be less accurate than was previously
supposed (Molleson 1995; Mays 1998, 49–66). Tooth
wear analysis, as outlined by Brothwell (1981, 72),
seems to be reliable for British skeletons at least to
medieval times, and was used to determine the age

classes of the adult skeletons (except SK24, which had
an anomalous tooth wear pattern). Other methods
were used to estimate a more exact skeletal age. These
were examination of the pubic symphyses (Brooks and
Suchey 1990), the auricular surface of the ilium (Lovejoy
et al, 1985), and the sternal end of the fourth rib (Iscan
et al 1984 and 1985). The age of the infant bones was
estimated from the length of diaphyses of the longbones.
The comparative population used was from Spitalfields
(Molleson and Cox 1993, 150 and fig 10.3).
Gender was assessed by examining the form of
the skull and the pelvis (wea 1980). Stature was
reconstructed using the standard regression formulae
from longbone lengths of Trotter and Gleser (in Bass
1987). Skeletal measurements were taken as per Cross
and Bruce (1989) and indices were calculated using
the formulae in Bass (1987). Non-metric traits were
recorded from those in Brothwell (1981, 93–100). All
bones were examined for pathological lesions and,
where possible, were classified according to cause. The
age, sex and stature distributions of the assemblage are
set out in Table 2. The estimated stature of both the
male and the females falls easily into the range found
in many medieval Scottish sites, eg, Aberdeen and
Linlithgow (Cross and Bruce 1989, 126) and St Giles,
Edinburgh (male range 1.55m to 1.80m (n=38) female
range 1.49m to 1.67m (n=25) (Henderson 2006).
Lower limb shape
Flattening of the femur and tibia (platymeria and
platycnemia) are commonly reported findings in preindustrial populations. In both cases it is suggested
(Brothwell 1981, 89) that the flattened shape of the bone
is a biomechanical response to the stress produced on
the leg by a more robust lifestyle (eg long-distance
walking on rough ground). The only measurable
limb bones were from SK24; the meric index was
65.62 (platymeric) and the cnemic index was 64.42
(mesocnemic).

Table 2 Demographic characterisation of Arbroath skeletons.
IN 2 months–2 years

SA 18–25 years

OA over 45 years

Context
SK number
sex
24
24
male
24
24a
?
340
342
female
343
345
female
349
349
female
500, 502, 506, 525			
unstratified		
?

age class
estimated age
stature
+/OA
54–64 years
171.1 m
3.94 cm
IN
6–8 months			
OA
60–70 years
159.4 m
4.45 cm
SA
20–25 years
153.4 m
4.45 cm
OA
50–60 years
162.6 m
4.24 cm
2 Adult				
IN
4–8 months

bone used
femur
humerus
humerus
radius
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Metrical data

Deficiency diseases

The four crania were measured to give craniometric
indices. In SK24 the skull was medium broad (mesocranic) with a narrow upper face and nose, but broad
orbits. SK342 was long-headed (dolichocranic),
while SK345 and SK349 were both broad headed
(brachycranic). Too little data is available from the
site to make statistical analysis of the metrical data
possible. A full list of measurements is available in
the archive.

Cribra orbitalia was observed in the right orbit of
SK345. This condition, of porosity in the roofs of
the eye-sockets, is a consequence of certain irondeficiency anaemias, caused, for example, by a heavy
load of gut parasites. The porosity of the parietal
bones of the skulls of SK24 and SK349 may have
had the same aetiology.

Non-metric variation

Some evidence of childhood ill health may be
preserved in the adult skeleton in the form of
furrows in the enamel of the teeth (hypoplastic lines)
whose position reflects the state of development
of the permanent tooth when an episode of illness
or nutritional stress occurred. SK24 showed lines
corresponding to four episodes of stress between
two and five years of age, SK342 and SK349 both
showed several episodes between the ages of two
and six years, and SK345 showed similar lines, as
well as later episodes at eight years and 11 years.
The three older adults may have lost some evidence
of early episodes of stress due to the greater
attrition of their teeth, but it is a common finding
that more frequent lines of enamel hypoplasia
are found in the dentition of those individuals
who died at younger ages. It has been suggested
(eg, Stroud and Kemp 1993, 204) that children
experiencing greater bodily stress may be more
likely to die in young adulthood.
It is probable that the lines which were formed
at 18 months to 2 years of age were caused by
the nutritional stress which can occur during the
switch to solid foods at weaning, while the lines
at 5 to 6 years of age may reflect the occurrence of
‘childhood infectious diseases’ passed on from child
to child as individuals become more independent of
their mothers and begin to interact more with their
contemporaries.
SK345 also displayed very large and florid
ossicles in the lambdoid sutures, a variation which
occurs more frequently in populations under
nutritional stress (Bocquet-Appel 1984).

Small variations in the form of the skeleton, traits
that are either present or absent, may be described as
non-metric variation. There is some argument as to
the significance of a number of commonly recorded
traits, and the extent to which their expression is
genetically or environmentally determined. Skeletons
SK24, SK342 and SK345 all had a small ossicle or
Wormian bone at the lambda (lambdoid suture)
of the skull. SK345 and SK349 both had a parietal
foramen on the right side of the skull only, while
neither of the other two crania had any parietal
foramina. SK24 had lateral squatting facets, small
extensions of the distal joint surface of the lower
limbs, which are thought to be caused by habitually
adopting a squatting position when sitting.
Pathology

Arthritic lesions
As would be expected with three individuals in the
Older Adult (OA) category, degenerative changes to
joint surfaces were commonly recorded. The subadult (SA) individual, SK345, was the only skeleton
not to show any joint changes past Sager’s Grade
I (Brothwell 1981, 150), except in the vertebrae,
where she showed some arthritic changes at the
articular facets for the 11th ribs. This skeleton
also displayed Schmorl’s nodes, from the 6th to
11th thoracic vertebrae. These are pits in the disc
surface of the vertebral body which are thought to
be caused by excessive loading stress on the spine.
SK342 had developed osteoarthritic lesions at the left
mandibular condyle, the claviculo-acromial joints,
the right shoulder joint and in the neck vertebrae and
rib heads. The other female, SK349, also displayed
arthritis at the claviculo-acromial, the right shoulder,
the right elbow and the right hip joint (no data for
left hip). Most of this individual’s vertebral bodies
were affected to some degree, except in the lower
cervical and upper thoracic areas.
The male, SK24, also displayed arthritic changes
to the clavicles and the mandibular joints, but in this
case the changes can be linked to other pathologies
which will be discussed below.

Childhood morbidity

Trauma
SK349 had sustained a fracture of the right second
metacarpal, which had healed out of alignment, so
that the head of the metacarpal (i.e. the knuckle)
was displaced slightly toward the palmar side and
the centre-line of the hand. As no major changes to
the joint surface were observed, it appears that the
joint remained functional. The same individual had
a slight disparity in the shape of the two parietal
bones of the skull, perhaps the result of an injury
to the back of the head, most probably in early
childhood.
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Infectious disease
The male SK24 displayed evidence of syphilis
(Aufderheide and Rodriguez-Martin 1998, 157–71),
inter alia, healed gummata (syphilitic lesions of the
bone, singular ‘gumma’) on the frontal bone (caries
sicca), vascular periosteal new-bone formation on the
anterior surface of the tibiae and on the fibulae and
several possible healed gummata on the femora and
humeri. Although there was no evidence of lesions in
the upper jaw or nose, a large area of the mandible
showed erosion on the buccal (outer) face of the
alveolar crest, from the right second incisor to the left
third premolar, leading to the loss of both first incisors
ante-mortem. A lesion on the lingual (inner) surface
of the mandible at the left first incisor position had the
appearance of a gumma. It is possible that this lesion
was an acute and very severe instance of periodontitis
(Hillson 1986, 305–14) although the pattern of
destruction of the alveolar crest is very atypical.
The frontal sinus of SK349 showed signs of chronic
sinusitis.

Systemic
Almost the entire vertebral column, the auricular
surfaces of the pelvis and the ribs of SK24 were fused
into a solid unit, typical of ankylosing spondylitis,
an inflammatory disease causing calcification of
connective tissue, especially in the spine. The aetiology
is unknown, but a genetic predisposition seems likely
(Aufderheide and Rodriguez-Martin 1998, 102–4).
This was a particularly advanced case, where the entire
thoracic spine from the fourth thoracic vertebra and
all the ribs from the third rib were fused. This would
have restricted the individual’s breathing to a degree,
probably causing the osteo-arthritic lesions on the
clavicles, as a shoulder-shrugging action may have
assisted the diaphragm in increasing the volume of
the otherwise fixed chest.
The elderly female, SK349, had some small bony
outgrowths of the internal surface of her frontal bone
(hyperostosis frontalis interna), a condition commonly
reported in post-menopausal women, though of
unknown aetiology, and often presenting no clinical
signs. This individual also showed signs that she
may have been developing diffuse idiopathic skeletal
hyperostosis (dish). Her ninth, 10th and 11th thoracic
vertebrae were on the point of fusing via large flowing
osteophytes on the right hand side. Although dish
is only diagnosed clinically where four vertebrae are
fused, osteoarchaeology recognises ‘incipient’ dish
(Rogers and Waldron 1995, 51). The condition is
commoner in old men than women, and may be
linked to obesity and late onset diabetes.

Dentition
The in situ skeletons from the site provided four
complete dentitions. Of these, the sub-adult female,

Illus 59 Mandible of SK345. showing extra incisors and
absent 3rd molars.

SK345, had all her teeth (except the third molars,
which were congenitally absent) and had developed a
small caries cavity on her lower left second molar at
the buccal (outer) side of the tooth at the junction of
the root and the crown. A very rare anomaly in her
mandible was the presence of bilateral accessory second
incisors (Illus 59). These incisors were indistinguishable
in form and size from the usual incisors, and it is
considered that they could not be retained deciduous
(‘milk’) teeth. An example of a single accessory
mandibular incisor from the cemetery at St Andrews,
Fishergate, York (Stroud and Kemp 1993, 197, 243) was
described as ‘an extreme rarity’ and a figure of 0.9%
of all supernumerary teeth is quoted for mandibular
incisors. Hillson (1986, 270) also suggests that
supernumerary teeth are rare, but more common in
the maxilla, while Brothwell (1981, 112, Fig 4.19A)
illustrates a mandible with a single extra incisor.
SK342 also had congenital absence of all four third
molars and had lost the lower left and right first molars
and the lower left second molar ante mortem. The right
lower second and upper first molars were carious. The
other older female, SK349, had much poorer dental
health; all upper left molars and the upper right first
molar and fourth premolar had been lost ante mortem,
the surviving upper premolars and upper left canine
were carious, the premolars all having apical abscesses.
In the mandible, the right second molar was lost ante
mortem, and all surviving teeth except the canines
and incisors were carious. It was unclear whether the
right third molars (upper and lower) had been lost ante
mortem or had failed to form.
In SK24, as well as the lesion of the mandible
mentioned above, both upper right premolars had
been lost, probably ante mortem, with a large abscess
surrounding their roots, and the upper left first
molar was also lost ante mortem, as were both lower
first incisors (see above). Most noteworthy in the
dentition of this individual was the massive anterior
crossbite (also called underbite) whereby the lower
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incisors protruded beyond the upper by over 7 mm
(Illus 60). Such was the difficulty in bringing the teeth
into occlusion, both for biting and chewing, that the
tempero-mandibular joint shows signs of habitual
dislocation. The lower incisors and canines show a high
degree of wear on their lingual (inner) aspects, while
the upper incisors are bevelled on the buccal (outer)
face and wear patterns suggest that the lower molars
were brought as far forward as the canines in order to
allow chewing. In addition, the lost teeth described
above will have caused further difficulties. The right
lower premolars did not erupt sufficiently to reach full
occlusion.
Conclusions
Although a small sample, the individuals concerned
displayed several points of interest. The male, SK24,
had a developmental anomaly of the jaws, causing
difficulties in eating, and subsequently caught syphilis
and developed ankylosing spondylitis, the latter
possibly causing lower back pain, breathing difficulties
and immobility, the former causing pain and fever
and possibly neurological symptoms. The younger
female, SK345, appears to have been a sickly child, or
the victim of poor nutrition; her very rare pair of extra
incisors may not have been particularly noticeable in
life. The two older females, SK342 and SK349, had
few pathological lesions, except the arthritis and tooth
decay common in old age. SK349 had sustained two
injuries, to her right hand and possibly to the back of
her head in childhood, but these did not necessarily
cause her any disability.
The remains of two babies of under a year old were
also recovered. Unfortunately, the sample is too small
to lend itself to statistical analysis.

Mammal, bird and molluscan remains

Illus 60 Detail of skull of SK24, showing underbite.

(1971) criteria for differentiating between the bones of
sheep and goat, which are morphologically very similar,
were applied where feasible. However, only a single
horn core of goat was found at the site.
Measurements were made in accordance with the
scheme of von den Driesch (1976) and are expressed
in millimetres. Mandibular tooth wear and eruption
patterns were assessed using Grant’s (1982) scheme for
cattle, sheep/goats and pigs, as well as Payne’s (1973)
scheme for sheep/goats. Horn cores were aged using
Armitage’s (1982a) criteria. Withers heights for sheep
were based on Teichert (1975).
Bones from unstratified contexts, or contexts
which appeared to contain modern material, and bones
retrieved from the underpinning (coded as UP) have
been excluded from the tables. This report is therefore
mainly concerned with the material from undisturbed,
well-stratified contexts.
Species identified

Catherine Smith

Methods and measurement
The mammal and bird bones were identified by direct
comparison with modern comparative material and
were allocated to particular bone and species where
possible. Where it was not possible to identify bones
as far as species, the terms large ungulate, small
ungulate and indeterminate mammal were used: thus
all large vertebrae other than the atlas and axis were
described as large ungulate, while small vertebrae
were described as small ungulate. Ribs were similarly
allocated depending on their size. Large ungulate bones
were most likely to have come from cattle, but could
also have come from horse or red deer. Similarly, small
ungulate bones were most likely to have come from
sheep, but could possibly have originated from goat,
pig or roe deer. All other mammalian fragments for
which neither species nor bone could be ascertained
were described as indeterminate mammal. Boessneck’s

Bones of mammals, both wild and domestic, formed
the main part of the stratified assemblage. Bird bones,
mainly from domestic poultry, as well as a few wild
species, were also found, as were a small number of
amphibian bones. Medieval Phase 3, which contained
an extensive midden spread, was the most productive
phase. Almost 80% of the animal bones found on the
site came from Phase 3 (3793 bones out of a total of
4745). A single coprolite, possibly human, was also
found in the Phase 3 midden.
The mammalian component of the assemblage was
dominated by cattle and sheep/goat. Bones of pig and
horse were also present, but these were of secondary
importance. Dog and cat bones were also found in
small numbers, although a number of partial skeletons
of these animals occurred in unstratified contexts and
may represent domestic pet burials. Wild mammal
species in the stratified material were red and roe deer
(Cervus elaphus and Capreolus capreolus), possible
fox (Vulpes vulpes), hare (Lepus capensis) and rabbit

A visit to the Abbey: excavations at the site of Arbroath Abbey Visitor Centre

(Oryctolagus cuniculus). Present in the material
from the underpinning were a few bones of grey
seal (Halichoerus grypus) and a fragment of whale
(cetacean) bone of unknown species.
The bird assemblage consisted mainly of domestic
fowl (Gallus gallus) and a smaller proportion of
domestic/greylag goose (Anser anser). Other species
appeared only sporadically. Two duck bones were
of a size comparable with the wild mallard (Anas
platyrhynchos). Other wild species were pheasant
(Phasianus colchicus), woodcock (Scolopax rusticola),
probable snipe (Gallinago gallinago) and oystercatcher
(Haematopus ostralegus), feral pigeon/rock dove
(Columba livia), jackdaw (Corvus monedula), buzzard
(Buteo buteo), kestrel (Falco tinnunculus) and blackheaded gull (Larus ridibundus). The pheasant, woodcock and snipe are game birds and were probably eaten,
while the jackdaw and feral pigeon/rock dove were
probably opportunistic colonisers of the abbey walls.
The black-headed gull could have been eaten, but may
also have been a natural casualty, while the buzzard
and kestrel are unlikely to have been consumed
by humans.
Numerous shells of marine mollusca were also
retrieved, particularly from the Phase 3 midden.
Oyster shells were most frequent while lesser numbers
of mussel (Mytilus edulis) and wulk/periwinkle
(Littorina littorea) shells were present.
Relative frequency of species
The numbers of bones from each species identified are
shown in Table 3 (stratified contexts only). Minimum
numbers of individuals, estimated on the basis of the
most frequently occurring bone from each species in
each particular phase, are shown in Table 4. On the
basis of fragment count it is clear that cattle and sheep/
goats were the most frequently occurring mammal
species. Cattle fragments were slightly more numerous
than those from sheep/goats in all phases. However, the
estimated minimum numbers of individuals indicates
that sheep or goats may have been more frequent. This
is particularly apparent in medieval Phase 3, where
there was a minimum number of 13 sheep/goats,
compared with only 7 cattle. Minimum numbers are
of course an estimate, rather than a true body count,
and it is not unusual for fragment count and minimum
number estimate to disagree. The discrepancy may
arise from taphonomic considerations. In sheep, long
bones are rarely butchered heavily, whereas in cattle,
the proportionally larger size of the long bones means
they may be butchered to the stage of unrecognisability.
In Phase 3, where the discrepancy between minimum
numbers and fragment count is particularly noticeable,
the minimum numbers of sheep/goat were estimated
on the basis of the presence of the distal tibia, which
is a particularly dense and durable bone, while cattle
numbers were estimated on the basis of the naviculocuboid tarsal. This exercise produced a comparison
of 13 sheep/goats to 7 cattle (minimum numbers of
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individuals). Fragment counts for Phase 3 were 414
cattle fragments compared with 405 sheep/goat
fragments. In summary, there may have been more
sheep than cattle in Phase 3, although this is not
conclusive.
Regarding the other species, pigs were certainly
present in all phases except the earliest (Phase 1 predates the abbey, and contained very little bone). Pigs
accounted for 11.8% of the food-forming mammals,
based on fragment count, in medieval Phase 3. This
figure is somewhat higher than that recorded elsewhere
in Arbroath at the medieval urban site excavated at
77–79 High Street, where 6.8% of the food-forming
mammal bones came from pig (Smith 1999) and may
reflect a difference in dietary preferences at the Abbey
(see Tables 5 and 6).
Typically, as at all other urban medieval sites
throughout Scotland, game animals such as red and
roe deer were uncommon at Arbroath Abbey. The
low percentage, 0.7%, of deer bones at the Abbey is
similar to the 0.6% recorded at 77–79 High Street,
Arbroath (ibid).
Age of animals at death
Ages of the domestic livestock at death were estimated
using mandibular tooth eruption and wear patterns
after the methods of Grant (1982) and Payne (1973)
as well as comparing the state of epiphyseal fusion of
the long bones. Mandibular tooth wear evidence is
generally considered to be the more consistently reliable
of the two methods of age estimation.
In Tables 7 and 8, the age stages of sheep/goats
and pigs are shown, based on tooth wear. Unfortunately no cattle mandibles survived in a condition which
enabled them to be assessed in this way, but the
epiphysial fusion evidence for all three species is
shown in Tables 9, 10 and 11. Such differences as can
be detected between phases are probably a result of
the fairly small sample size; the largest sample came
from medieval Phase 3 (in particular the midden
context 212).
More significant than any differences in age
distribution between phases is the contrast between
age at death of the different species, cattle, sheep/goats
and pigs. Although some cattle were killed while still
calves, more sheep were killed as lambs and even more
pigs killed while piglets. The percentages of bones in
the age categories representing the youngest animals,
that is the foetal/neonatal (F), juvenile (J) and juvenile
or immature (J/I) age groups were 20.6% for cattle,
30.3% for sheep/goat and 70.8% for pig. These figures
are a reflection of the contrasting reasons for keeping
these animals. The older cattle bones in the sample may
represent cows kept for breeding and milk production,
as well as draught oxen, while the younger animals
represent young males not required for breeding.
In the case of sheep/goats, the older animals would
have been valued for their wool, while those which
were culled early were probably surplus male lambs.
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Table 3 Total number of animal bone fragments, by phase.
* presence of unattached antler, not included in total
Phase
    1
      2
       3
      4
      5
species
cattle		
32
414
21
43
sheep/goat
1
22
405
19
32
goat			
1			
pig		
9
113
5
15
horse		
2
12
10
2
red deer			
2 (+2a*)
1		
roe deer			
5			
dog		
2
41		
1
cat			
16
2
13
fox or dog/fox		
1
4			
hare		
2
3			
rabbit			
7		
2
grey seal			
2			
small mammal			
4		
5
mouse sp.			
1			
large ungulate
2
51
571
32
106
small ungulate		
14
483
6
41
indeterminate mammal
10
97
1439
68
221
domestic fowl		
4
133
1
3
pheasant			
1			
goose		
5
41
1
3
duck cf Mallard			
2			
woodcock			
1			
cf snipe					
1
cf oystercatcher					
1
black-headed gull		
1				
gull sp.					
1
jackdaw		
2
11		
6
feral pigeon		
1
10			
buzzard		
1				
kestrel		
1				
indeterminate bird			
48
1
6
amphibian		
23
14
9
total
13
247
3793
181
511

Table 4 Minimum numbers of mammals, based on most
frequently recovered bone elements in each phase.
Phase
1
2
species
cattle		
2
sheep/goat
1
3
goat			
pig		
1
horse		
1
red deer			
roe deer			
grey seal			
dog		
1
fox or dog/fox		
1
cat			
hare		
1
rabbit			

  3

4

5

7
1
13
2
1		
7
1
2
1
1
1
1		
1		
2		
1		
1
1
1		
1		

2
3
1
1

1
1

total
510
479
1
142
26
3
5
44
31
5
5
9
2
9
1
762
544
1835
141
1
50
2
1
1
1
1
1
19
11
1
1
55
46
4745
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Table 5 Numbers and percentages of food-forming mammals based on fragment count
Phase

  2
n
%
cattle
32
49.2
sheep/goat
22
33.8
goat			
pig
9
13.8
horse
2
3.1
deer			
Total
65
99.9

3

n
414
405
1
113
12
7
952

4
   5
%
n
%
n
%
43.5
21
37.5
43
46.7
42.5
19
33.9
32
34.8
0.1					
11.9
5
8.9
15
16.3
1.3
10
17.9
2
2.2
0.7
1
1.8			
100.0
56
100.0
92
100.0

n
510
478
1
142
26
8
1165

total

%
43.8
41.0
0.1
12.2
2.2
0.7
100.0

Table 6 Comparison of numbers and percentages
of food-forming mammals in medieval contexts
at Arbroath Abbey (Phases 2 and 3) and 77–79 High
Street, Arbroath.

species

cattle
sheep/goat
goat
pig
horse/cf horse
red and roe deer
total

Arbroath Abbey
Phases 2 and 3
      n
      %
446
427
1
122
14
7
1017

43.9
42.0
0.1
12.0
1.4
0.7
100.1

77–79 High Street
Arbroath
   n
     %
89
71
1
12
1
1
175

50.8
40.6
0.6
6.8
0.6
0.6
100.0

Table 7 Sheep/goat mandibles aged according to
Grant’s (1982) and Payne’s (1973) schemes.
tws tooth wear stage

Phase
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

MWS mandible wear stage

Grant’s stage
Context
tws
MWS
250			
212			
212
mhg
42
212
ggf
35
212
jgg
38
212
½6
212
gcV
22
212			
212
fC
12
212
g--		
212
ggc
32
212
ggd
33
212
ggf
36
212
ggV
26
212
ggd
33
212
cC
9
212
fd21–24
258
mhg
42
43 (UP9) gbC
20

Payne’s
stage
B–C
B–C
H
F
G
B
D
est B
C
D–E
E
E
F
D
E
C
D–E
H
D

Modern age
equivalent
2–12 months
6–8 years
3–4 years
4–6 years
2–6 months
1–2 years
2–6 months
6–12 months
1–3 years
2–3 years
2–3 years
3–4 years
1–2 years
2–3 years
6–12 months
1–3 years
6–8 years
1–2 years

Table 8 Pig mandibles aged according to Grant’s (1982)
scheme, with approximate ages based on Habermehl’s
(1982) data for late-maturing pigs (quoted in Bull and
Payne 1982).
Phase
3
3
3
3
3
3
4
5

Grant’s stage
Context
tws
MWS
212
eaV
18
212
deC
13
212
-C
6–10
258
eaest 8
266
C		
287
C
7
211			
202
-ga est 33

approximate age
equivalent
c 13 months
8–13 months
8–13 months
c 13 months
< 8 months
< 8 months
< 8 months
≥ 20 months
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F foetal or neonatal
I immature

F/J foetal or juvenile
I/A immature or adult

J juvenile
A adult

J/I juvenile or immature

Table 9 Catttle long bones arranged by age category and phase.
Phase
  2
3
4
   5
total
age
n
     %
   n
     %
n
   %
n
  %
  n
F/J										
J			
7
6.3					
7
J/I			
16
14.3
2
22.2
1
7.1
19
I			
2
1.8					
2
I/A
2
33.3
62
55.4
3
33.3
10
71.4
77
A
4
66.7
25
22.3
4
44.4
3
21.4
36
total
6
100.0
112
100.1
9
99.9
14
99.9
141

    %
5.0
13.5
1.4
54.6
25.5
100.0

Table 10 Sheep/goat long bones arranged by age category and phase.
Phase
  2
3
4
   5
age
n
     %
    n
      %
n
     %
n
    %
F/J							
1
10.0
J			
8
5.8					
J/I			
34
24.5			
3
30.0
I			
2
1.4					
I/A
4
66.7
50
36.0
5
62.5
5
50.0
A
2
33.3
45
32.4
3
37.5
1
10.0
total
6
100.0
139
100.1
8
100.0
10
100.0

  n
1
8
37
2
64
51
163

total

    %
0.6
4.9
22.7
1.2
39.3
31.3
100.0

Table 11 Pig long bones arranged by age category and phase.
Phase
  2
3
4
   5
age
n
     %
  n
     %
n
   %
n
     %
F/J			
2
4.9					
J			
10
24.4			
1
14.3
J/I			
17
41.5			
3
42.9
I							
1
14.3
I/A
1		
9
22.0
1		
2
28.6
A
1		
3
7.3					
total
2		
41
100.1
1		
7
100.1

The oldest sheep in the sample may have reached
the age of 8 years, based on Payne’s (1973) criteria.
However, as pigs produce neither wool nor milk
suitable for human consumption, it was the fate of
the majority of these animals from Arbroath to be
slaughtered at a relatively earlier age than was the case
for either cattle or sheep. Mandibular evidence shows
that only one out of eight surviving jaws came from an
animal over the age of about 20 months. Culling the
animals at a young age makes sound economic sense,
since once pigs have reached their optimum growth,
there is no virtue in using up feed if there are to be no
other by-products besides the carcass. However, it is
necessary to retain some breeding stock, of which the
older jaws and long bones may be evidence.

   n
2
11
20
1
13
4
51

total

     %
3.9
21.6
39.2
2.0
25.5
7.8
100.0

Size and type of animals
Anatomical measurements were made on the long
bones wherever possible, excepting heavily butchered,
broken or abraded bones. Measurements of bones of
cattle, sheep/goat, pig, horse, dog, cat, red deer, roe
deer, domestic fowl and domestic/greylag goose from
medieval Phases 2 and 3 are presented in Table 12.

Cattle
Dimensions of all of the measured bones fell within
the size ranges for the large medieval assemblage
from Perth High Street (phsae; Hodgson et al 2011;
Hodgson 1983).
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Long bone size range summary.

Notes: The measurements refer to bones from medieval Phases 2 and 3. Post-medieval Phases 4 and 5 are not included. The
measurements used are those of von den Driesch (1976), with the following exceptions for horn cores: max= maximum diameter; min
= minimum diameter; BC = basal circumference; OC = length of outer curvature. Additional measurements on the humerus (HT, HTC)
follow Legge & Rowley-Conwy (1988, 124). All measurements are expressed in millimetres.
cattle
bone
axis
scapula
humerus

radius

ulna
carpal, magnum
carpal, unciform
patella
tibia

os malleolare
calcaneum
astragalus
naviculo-cuboid
metatarsal

1st phalanx

2nd phalanx

3rd phalanx

sheep /goat
bone
axis
scapula
humerus

radius

measurement
LCDe
GLP
Bd
BT
HT
HTC
Bp
BFp
Bd
DPA
SDO
GB
GB
GL

range
106.0
56.4–68.2
69.5
67.0
33.2
27.6
70.0
64.6
58.8–64.0
51.6–55.8
41.4–46.5
34.2
29.8
42.8–57.4

n
1
3
1
1
1
1
1
1
2
3
3
1
1
3

GD
GL
GLl
Bd
GB
Bp
Dp
Bd
Glpe
Bp
Bd
SD
GL
Bp
Bd
SD
DLS
Ld

30.0
113.2–134.9
55.0–57.4
35.6–42.0
46.4–54.6
37.6
37.8
49.8–54.8
46.7–56.6
23.6–31.2
20.4–28.4
18.8–25.5
32.6–37.4
24.6–30.1
19.6–25.6
18.0–23.0
53.8–87.0
43.0–62.6

1
3
3
3
10
1
1
2
17
17
16
17
19
20
16
19
14
11

measurement
LCDe
SLC
GLP
Bp
Bd
BT
HT
HTC
Bp
BFp
Bd

range
56.4
16.0–20.4
28.0–33.6
32.5–34.5
27.3–30.8
26.8–29.4
14.2–19.0
12.2–18.4
27.6–33.4
26.2–28.0
26.4

n
1
11
9
2
6
9
8
9
6
3
1

GB
Bp
Bd
Dd

45.2–47.0
81.7–82.8
51.0–54.8
36.6–42.0

4
2
5
5

mean
62.9

70.0
64.6
61.4
54.3
44.7

51.4

48.0
82.3
53.2
39.8

127.2
56.0
37.9
49.5

52.3
52.0
26.0
24.4
22.0
35.2
26.8
21.9
20.6
63.8
48.5

mean
18.6
30.7
33.5
29.2
27.8
16.7
14.8
29.3
27.1

continued
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Table 12 continued
ulna
metacarpal

innominate
femur
tibia
astragalus
calcaneum
metatarsal
1st phalanx

2nd phalanx

3rd phalanx

goat
bone
horn core

pig
bone
humerus

ulna
innominate
tibia
1st phalanx
2nd phalanx

horse
bone
humerus
tibia
metatarsal

DPA
SDO
GL
Bp
Dp
Bd
SD
LAR
Bd
Bd
Dd
GLl
Bd
GL
Bp
Dp
Glpe
Bp
Bd
SD
GL
Bp
Bd
SD
DLS
Ld

22.0–28.2
20.6–22.6
108.8
21.0–22.6
16.0–16.2
21.7–26.2
11.6
24.0
30.5
22.4–26.6
17.0–21.8
25.6–29.8
16.8–19.6
49.0–56.1
20.4–20.6
20.4
31.6–34.0
10.6–12.8
10.4–12.2
8.0–10.9
19.4–20.8
10.0–12.8
8.6–9.6
7.4–10.4
23.2
19.0

5
3
1
3
2
3
1
1
1
14
16
7
7
6
2
1
9
9
8
10
2
2
2
2
1
1

25.4
21.6

measurement
max
min
BC

range
36.5
23.1
96.0

n
1
1
1

mean

measurement
Bd
BT
HT
HTC
DPA
SDO
LAR
Bd
Dd
GLpe
SD
GL
Bp
Bd
SD

range
35.8
30.2
23.0
15.6
33.6–34.6
25.8
30.6–31.0
31.2
26.8
31.6
11.2
20.0–23.6
14.7–16.2
13.6–13.8
12.5–14.6

n
1
1
1
1
2
1
2
1
1
1
1
4
4
3
4

mean

measurement
Bd
BT
Bd
Dd
Dp

range
70.4
64.8
68.6
40.0
37.4

n
1
1
1
1
1

mean

21.7
16.1
24.0

24.6
19.3
27.7
17.8
53.7
20.5
33.0
13.4
11.3
9.3
20.1
11.4
9.1
8.9

34.1
30.8

21.9
15.6
13.7
13.3
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Table 12 continued
red deer Cervus elaphus
bone
naviculo-cuboid
roe deer Capreolus capreolus
bone
astragalus
1st phalanx

2nd phalanx

dog
bone
axis

scapula
humerus
radius

ulna
innominate
tibia
1st phalanx
cat
bone
femur

domestic fowl Gallus gallus
bone
scapula
coracoid

humerus

radius

ulna

carpo-metacarpus

measurement
GB

range
39.0

n
1

mean

measurement
GLl
Bd
GLpe
Bp
Bd
SD
GL
Bp
Bd
SD

range
33.6
21.8
39.8–40.0
12.0–12.2
10.3–11.2
8.6–8.8
28.4
12.0
9.1
8.4

n
1
1
2
2
2
2
1
1
1
1

mean

measurement
LCDe
LAPa
BFcr
SBV
SLC
GLP
Bd
GL
Bp
Bd
SD
DPA
SDO
LAR
Bp
GL

range
n
45.2–52.9
2
45.9
1
29.8–30.7
2
20.8–21.8
2
30.6
1
37.0
1
32.0
1
157.4
1
18.6
1
24.4
1
18.0
1
23.0
1
19.6
1
19.4
1
27.6
1
20.4		

mean
49.1

measurement
Bp
DC

range
18.6
8.0

n
1
1

mean

measurement
DiC
GL
Lm
BF
GL
Bp
Bd
GL
Bd
SC

range
9.2–11.9
48.0–48.6
46.2–46.8
10.6
65.0–73.2
17.4–20.0
14.2–15.8
59.8–65.5
6.4–7.2
3.0–3.8

n
4
2
2
1
3
3
5
2
4
6

mean
10.6
48.3
46.5

GL
Bp
Did
SC
GL
Bp
Did

61.6
8.2
8.8–10.4
3.7
40.2–41.4
12.4–13.0
8.0

1
1
2
1
2
2
1

30.3
21.3

68.3
18.5
14.7
62.7
6.8
3.2

9.6
40.8
12.7
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Table 12 continued
innominate
femur

tibio-tarsus

DiA
LV
GL
Bp
Bd
SC
Dip
Bd

domestic /greylag goose Anser anser
bone
measurement
humerus
GL
Bp
Bd
SC
ulna
Bp
Did
carpo-metacarpus
GL
Bp
Did
femur
GL

tibio-tarsus
tarso-metatarsus

Bp
Bd
SC
Bd
GL
Bp
Bd
SC

7.2–7.8
60.8
70.2–71.4
13.2–15.8
13.6–16.2
5.9–6.6
18.4–22.4
11.0–12.0

5
1
3
7
8
4
3
3

7.5

range
153.0
33.0
23.1–25.2
10.8
15.3
16.0
84.8–90.3
20.3–21.6
10.6
75.0–77.0

n
1
2
2
1
1
1
2
2
1
2

mean

18.6–19.8
20.4–20.8
8.7–8.8
18.9
90.0
19.8
19.0
8.4

2
2
2
1
1
1
1
1

70.7
14.3
14.4
6.4
20.0
11.5

33.0
24.2

87.6
21.0
76.3
19.2
20.6
8.7

Sheep/goats

Dogs

Although most of the long bones were incomplete,
one sheep/goat metacarpal survived intact and from
this bone it was possible to estimate the withers height
of the live animal at 53.2 cm (Teichert 1975). This
sheep fits comfortably into the range of 46.7–65.8 cm
recorded at phsae. At least some sheep and goats at
Arbroath bore horns, and there was no definite evidence
that polled (naturally hornless) animals were present.
A single goat horn core from Phase 3 (Context 266)
probably came from a female or castrate, while a sheep
horn core from the same phase (Context 212) was of
the D-shaped cross-section associated with maleness.

One complete radius recovered from Phase 3 (Context
212) was estimated to have come from a dog which
stood at approximately 48 cm high at the shoulder. This
is a typical height for a Scottish medieval dog (Smith
1998, 868). As a comparison, a modern Border collie
stands at about 50 cm high at the shoulder.

Pigs
Size estimation for the pigs at Arbroath was hampered
by the fact that most of the bones were immature and
therefore had not reached their full height potential.
However, the surviving bones fell within the size ranges
recorded elsewhere in medieval Scotland. A typical
height for the Scottish medieval pig (based on the
astragalus) was between 55.5 cm and 88.6 cm, recorded
at phsae, and it is likely that the Arbroath animals also
fell into this range (Smith 2000, 713).

Evidence of butchery and animal-based industry
Since the bones from Arbroath Abbey were wellpreserved, evidence of man-made marks relating to
butchery was plentiful. Knife cuts and chop marks were
detected on medieval bones of cattle, sheep/goat, pig,
domestic fowl, goose, red deer, grey seal, horse and
cat. Saw cuts were observed far less frequently and were
mainly confined to the more recent phases. The presence
of one sawn rib in Phase 2 is therefore suspicious, and
may represent disturbance or redeposited material
(Context 250).
Primary butchery is concerned with removal of
the head and associated horns, and removal of the
feet and lower limbs, although usually these are
themselves retained for further butchery. Evidence of
removal of the horns could be seen in sheep and goat
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horn cores (Phase 3, Contexts 212 and 266) which
were chopped roughly at the base. Head removal was
demonstrated by a pig atlas vertebra, the first cervical
vertebra which articulates with the skull, from which
a small slice had been removed from the cranial end on
decapitation (Phase 3, Context 258). Removal of the
lower limbs, which are relatively meatless, is a process
which when skilled may leave little evidence behind.
However, parallel cuts on a group of cattle naviculocuboid tarsals, on the posterior aspect, near to the distal
articulation, indicate separation of the tarsal row from
the metatarsal (Phase 3, Contest 212).
Carcasses were split open using one of two main
methods: firstly, into two equal sides of beef or mutton,
by chopping through the median line of the vertebrae.
Suspension of the carcass is usually necessary in order to
produce two equal halves. Sagittally chopped vertebrae
and symmetrically chopped innominates, divided at the
pubis, are evidence of this process. Another method is to
lay the carcass on a floor or other flat surface and chop
along the flanks. Armitage (1982b, 98) has pointed out
that this method produces laterally chopped vertebrae,
which were also numerous in the Arbroath Abbey
material. Thus in common with other medieval sites in
Scotland, both methods of carcass division seem to have
been employed, presumably depending on whichever
was more expedient.
Once the carcass has been cut into joints of meat,
evidence of the flesher’s tools becomes overlain by the
marks made by the consumer when preparing the meat
to be cooked and eaten. At this point it is impossible to
tell whether the marks were made by the butcher or by
his customers. Such marks may include thin knife cuts
inflicted during stripping the meat from the bones, or
those on long bones and skulls chopped open in order
to extract the marrow and brains, both good sources of
fat and protein. Many of the long bones, particularly
the large bones of cattle, were split open, often in the
median or sagittal plane. For example, an unidentified
long bone shaft from a large ungulate (probably cattle)
was chopped in the sagittal plane. A medio-lateral knife
cut within the internal trabecular surface of the same
long bone, overlying the sagittal cut, indicated the order
of the butchery process: chop first, then remove the
marrow (Phase 3, Context 212).
Carcasses of cattle, sheep/goat and pig were not the
only ones to be butchered in this way. Eight horse bones
out of a total of 26 (six in Phase 3 and two in Phase 4)
showed definite traces of butchery, in the form of knife
cuts, hacks and saw cuts. This amounts to 30.8% of
the total number of horse bones found at the site, a
high proportion indeed. The method of butchery of
the horse bones indicated that meat had been removed.
For example medio-lateral knife cuts on the deltoid
tuberosity of a horse humerus strongly indicate meat
production rather than skinning as a primary cause,
although the hide was presumably skinned out at the
same time (UP9, Context 043, Phase 3). There were no
obvious signs that dogs had gnawed the bones, which
is to be expected if the meat was intended as dog food

97

rather than for human consumption. However, one
horse metatarsal, sawn medio-laterally across its shaft,
had perhaps been used as an artefact. The sawn surface
was worn smooth although there were no other traces
of wear elsewhere on the bone (Phase 3, Context 212).
Evidence which may be interpreted as being
associated with production of glue or neats-foot oil
comes from a cattle third phalanx, or toe bone. This
small bone had knife cuts on the plantar surface, or sole
of the foot, indicating that the horny part of the hoof
which surrounded the bone had been cut away (Phase
3, Context 276).
One cat skull bore the trace of a very thin transverse
knife cut, just posterior to the orbit of the eye (Phase 3,
Context 287). This site is commonly affected during the
skinning process, since the skin around the snout is very
close to the bone and thus easily cut (Smith 1998, 877).
Interestingly, the same context contained the remains
of one adult dog and one puppy, and while there was no
visible evidence of skinning on the canine bones, they
may have met with the same fate as the cat.
Of importance, since it demonstrates unequivocally
the presence of rabbits during the medieval period in
Scotland, is a cut rabbit tibia (Phase 3, Context 212). A
rare radiocarbon date of ad 1320–1392 obtained from a
rabbit bone recovered from St Andrews corroborates the
presence of this introduced species (Smith, unpublished;
Hall and Smith 2017, 177). Previously, because it had not
been possible to demonstrate the presence of rabbits in
medieval Scotland, particularly because of the animals’
burrowing habits, accidental intrusion of later material
into the archaeological deposits could not be ruled out.
Other evidence of animal-based activities at
Arbroath Abbey comes from the antler and worked
bone offcuts, all from Phase 3. Two antler offcuts
from red deer were recovered from Contexts 258 and
266, while two worked bone and two antler offcuts
(excluding the horse metapodial, above) came from
the midden deposit, Context 212. One trimmed antler
flake may have been a rough blank for a pin, discarded
because of damage during manufacture.
Abnormal bone
Dental abnormalities were few. These included two cases
of congenital abnormality: reduction of the fifth cusp
of a lower third cattle molar (Phase 3, Context 266)
and possible congenital absence of the lower second
premolar in a sheep or goat (Phase 3, Context 212).
Abnormality related to dental disease was represented
only by alveolar recession in a cattle mandible (Phase 3,
Context 212).
More intriguing was a single, unattached pig lower
canine tooth (Phase 2, Context 250) which had been
modified by filing or sawing across the occlusal surface,
probably whilst the animal was still alive. This is the
biting surface of the tooth, and it appeared to have a
carious lesion within it which had not been completely
removed by filing. The lesion had spread to the mesial
surface of the tooth, where the enamel had been abraded
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away. There are at least two possible explanations for
altering the tooth: veterinary intervention to prevent
further spread of a carious lesion, or to de-tusk the
pig, for safety reasons. De-tusking is best carried out
as near to the gum line as is practicable or convenient
(TV Vet 1976, 151–6), and this is certainly not the
case in the Arbroath specimen, which is almost full
normal length. Evidence that the tooth had been filed
down after the death of the pig was not apparent:
the root of the tooth had suffered some damage and
there was no sign of a hole drilled for suspension. The
most likely reason for modification of the tooth was
therefore veterinary intervention intended to stop the
spread of carious decay.
Joint pathologies ranged from insignificant small
lesions in interarticular surfaces, most commonly
in cattle first and second phalanges, to more serious
abnormalities such as osteoarthritis. A cattle second
phalange, with bony exostoses, expansion of the
proximal facet, pitting, eburnation and slight grooving
of the joint surface, was almost certainly affected by
osteoarthritis, with the capability to cause pain and
lameness in the live animal (Phase 3, Context 212).
Two cases of probable inflammation of bone were
observed. New bone formation was noted on the
anterior surface of a sheep/goat scapula blade (Phase
3, Context 212) and on the outer surface of a large
ungulate (probably cattle) long bone shaft (Phase 3,
Context 258). In the latter, the inner marrow cavity did
not appear to be affected, hence the likely diagnosis
is osteoperiostitis, where the disease process starts in
the outer periosteal membrane which covers the bone.
The sheep scapula was probably affected by the same
disease process. Baker and Brothwell (1980, 63) report
that inflammatory conditions of bone are common
both in excavated and in modern material, and that
causes include infection of soft tissue which then
spreads to the periosteum (ibid, 64).
Discussion
Faunal evidence has provided some insight into the
economy of medieval Arbroath and the abbey itself.
Although it cannot be stated with certainty that the
entire assemblage originated within the abbey, window
and vessel glass fragments found in the Phase 3 midden
almost certainly did, and this is a good indicator for the
provenance of the animal bones.
Domestic livestock provided both meat and
skins, and although many of the cattle survived to
adulthood, the young age at which some were culled
perhaps indicates that their skins may have been
used to produce vellum, a kind of fine parchment.
Lambskin may also have been used in this way.
Other animals which appear to have been skinned
were horses and cats, although the horse hide is more
suited to producing clothing, and cat fur is ideal for
trimmings. In addition to skinning there was evidence
from the Phase 3 midden of small-scale bone and
antler working.

Wild animals were also exploited, and a few red
and roe deer bones indicated that hunting of venison
was a minor occupation or perhaps a pastime.
More importantly, the Phase 3 midden has provided
evidence for the successful introduction of rabbits into
Scotland. Somewhat surprisingly, given their current
wide distribution, rabbits did not at first thrive in
the damp Scottish climate. Documentary records of
the Cistercian Abbey of Coupar Angus show that a
warrener, whose job was to protect and husband the
rabbits, was employed on the Grange of Keithick,
(Rogers 1879, 203). Rabbits (known as conies) were
housed in an artificial warren or conyngar and it is
probable that Arbroath Abbey too had warrens on its
outlying granges.
Arbroath’s maritime environment was also exploited
for food and by-products. Shellfish were harvested,
and fish caught offshore, both important resources
to a religious community which observed fasting and
abstinence from meat especially during the Lenten
period. The bones of grey seal may have come from an
animal which was eaten; since it was of marine origin,
it was believed to be more fish than flesh and therefore
edible at all times, including Lent, without restriction.
A 17th-century source records that there was ‘an
abundance of amphibious creatures bred in the rocks
betwixt Arbroath and Ethie, called sea-calves’ which
were exploited by the people of Arbroath, who ‘goe
to the caves with boates, and with lighted candles
search the caves, where, apprehending them, they kill
diverse of them ... whereof they make very good oyll’.
Unfortunately there was no positive evidence of the
creature which the same author (John Auchterlonie
of the Guynd) described as ‘in shape lyk to ane fish
called a mareswine ... of ... four and twenty feet long’,
unless the single fragment from an unknown whale
species indeed originated from this creature (Mitchell
1907, 24).

The fish bone

Ruby Cerón-Carrasco
Introduction
The fish remains from the excavations at Arbroath
derived from hand-retrieved and sieved samples. All
these remains were identified, where possible, to species
level or to family group, using a modern fish bone
reference collection and by reference to standard guides
(Watt et al 1997). Nomenclature follows Wheeler and
Jones (1989, 122–3). All elements were examined for
signs of butchery and burning. The colour of burnt
bone was recorded to allow investigation into the
nature of burning, ie cooking, rubbish disposal, etc.
The sizes of the cod-family species (Gadidae) were
given an approximate size range. This was done by
matching the archaeological material to modern fish
skeletons of known size, based on ‘total body length’.
Therefore, elements were categorized as ‘small’ (15–30

A visit to the Abbey: excavations at the site of Arbroath Abbey Visitor Centre

99

cm), ‘medium’ (30–60 cm), ‘large’ (60–120 cm) and
‘very large’ (species over 120 cm in length). The size of
identified non-Gadoid species was also calculated by
comparison to modern specimens of known size and
were given the category ‘juvenile’ or ‘adult’, depending
on the size range. The recording of the preservation
state of the fish bone was based on two characters:
texture (fresh to extremely crumbly) and erosion (none
to extreme), both on a scale of 1 to 5. The sum of both
was used as an indication of bone condition; fresh bone
would score 2 while extremely poorly preserved bone
would score 10 (after Nicholson 1991).

was quite eroded and fragile. The level of preservation
of the fish bone was consistent in terms of fragment size
and condition. Bones were most frequently 40–70%
complete. Their condition score was generally in the
range of 7–8, indicating poor to extremely poorly
preserved bone. A few of these fish remains were burnt
black, grey and white, indicating burning at high
temperature, possibly as a result of rubbish disposal.
A total of 17 taxa were identified, consisting of
twelve identified to species and five to family level.

Results

The fish bone assemblage recovered at Arbroath is
represented mainly by marine fishes. In the sieved
material, herring (Clupeidae: Clupea harengus) is well
represented. Haddock (Melannogrammus aeglefinus),
cod (Gadus morhua), whiting (Merlangius merlangus),
pollack (Pollachius pollachius) and other non-identified
cod-family Gadid species are also well represented in
both the sieved and the hand-retrieved material. Other
species were also identified and include flatfish, such
as dab (Limanda limanda) and possibly sole (Solea
solea), along with other unidentified flatfishes of the
family group Pleurenectidae. Cartilaginous species,
such as Rocker (Raja clavata) and other unidentified
Elasmobranchs (rays, skates and shark species),
were also present. Other marine fishes identified
were gurnard (Eutrigla gurnardus), wrasse (Labrus
bergylta) and conger eel (Conger conger). Remains
of salmon/trout (Salmonidae family) and eel (Anguila
anguila) were also present, but in very low quantities
when compared to the cod-fishes and herring.

The results of the identification of the remains are given
in the catalogue. The summary of species present and
nisp (Number of Identified Specimens) by element is
given in Table 13 for the sieved samples and in Table
14 for the hand-collected samples. Most of the material

Table 13 Fish species representation by Number of
Identified Specimens (NISP): fragment count from
sieved samples in Phase 3, medieval.
species
herring Clupea harengus
Clupeidae family
haddock Melannogramus aeglefinus
cod Gadus morhua
whiting Merlangius merlangus
pollack Pollachius pollachius
Gadidae family
dab Limanda limanda
Pleuronectidae family
rocker Raja clavata
Salmonidae family
eel Anguila anguila

NISP
378
1
167
129
94
22
342
15
4
3
5
8

Discussion

Table 14 Number of hand-retrieved fish remains,
species representation by phase.
Phase
2
species
herring Clupea harengus		
haddock
1
Melannogramus aeglefinus
cod Gadus morhua		
Gadidae family
2
gurnard Eutrigla gurnardus		
wrasse Labrus gerbylta		
conger eel Conger conger		
sole Solea solea		
Pleuronectidae family		
Elasmobranch		
eel Anguila anguila		

  3

4

5

1		
33		
63
1
17
1
3		
1		
1		
3		
1		
1		
1

Taxonomic analysis

1

Fish have been a major source of nourishment to
humans from the earliest times, and in Scotland fishing
as a subsistence activity was important from the
beginnings of settlement about 7000 years ago. Fishing
was a natural industry for the people of Scotland,
and by the medieval period had already flourished:
by then cod and herring were being exported to the
continent. Thus from medieval times onwards fishing
has also featured prominently in Scottish commerce
(Coull 1996; Lockhart 1997). As the industry
developed, fishertowns and villages sprang up to
supply the growing towns throughout Scotland, and
fishing became more specialised. The many religious
houses in Scotland greatly encouraged the industry,
granting exclusive fishing rights and demanding part
of their tithes in fish. Arbroath was no exception to
this incentive and the Tironensian monks of the great
abbey encouraged fishing. Although the suppression
of the monasteries after the Reformation ruined local
fisheries, these eventually recuperated. Arbroath itself
was able to supply Dundee and other towns in Angus
with most of their fish well into the 20th century,
becoming the main fishing port in the Angus area
(Anson 1950), and from at least the 18th century the
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town has been associated with ‘kippers’ (herring that
have been split open and smoked) and particularly with
the ‘Arbroath smokies’ (smoked haddocks).
Amongst the fish remains recovered at Arbroath,
herring (Clupea harengus) was the main species
represented in the assemblage. This fish has been one
of the most important species in the history of fishing in
Scotland. The main source in which herring is recorded
is the Exchequer Rolls, where they are prominent from
the 13th century onwards (Coull 1996), indicating an
early export trade. Scotland is particularly fortunate in
relation to the migratory habits of the herring, the East
Coast benefiting greatly from the migration of herring
from over-wintering grounds near Norway. July to
August was the period of the great herring fishery along
the whole of the East Coast of Scotland from Wick
to Eyemouth (Samuel 1918), one of the main ports
being Arbroath.
The other identified species included some of the
cod-fishes that have also been prominent in the history
of fishing in Scotland. Haddock and cod were the
main identified species of this group in the Arbroath
fish bone assemblage. In the East Coast area, fishing
for small specimens, such as immature haddock, cod,
whiting and pollack, was done in inshore waters.
This activity was in practice for most of the year, but
particularly in autumn and winter. The other species
present in this assemblage would also have been caught
in this manner.
The fishermen of the East Coast would also engage,
for a great part of the year and particularly during
spring, in the pursuit of mature cod and haddock,
which were taken offshore from boats
using hooked lines (Gray 1978).
Conclusions
Fish remains recovered at sites such as Arbroath are
an important source of evidence to support the early
historical records of the Scottish fishing industry. These
analyses serve to unveil its invaluable contribution to
the diet of the Scottish population through time while
providing the country with a valuable industry. The fish
remains recovered from the excavations at Arbroath
thus provide valuable evidence of the development of
the fishing industry, particularly in terms of the social,
economic and religious components of the medieval and
post-medieval periods in the East Coast of Scotland.

Environmental analysis

microscope. Any material remaining in the flotation
tank (retent) was wet-sieved through a 1 mm mesh
and air-dried. This was then sorted by eye and any
material of archaeological significance removed.
All carbonised cereal grain and weed seeds
recovered from the samples were identified to species
level. Identi-fications were made with reference to
the modern comparative collection of Headland
Archaeology Ltd and seed atlases (Berggren 1969
and 1981). Botanical nomenclature generally follows
that of the Flora Europaea (Tutin et al 1964–83).
The results are presented in Tables 15–17.
Results
A variety of finds and environmental remains were
recovered from the samples, particularly from the
Phase 3 midden deposit, Context 212.

Medieval midden deposit: Context 212 (Phase 3)
The two samples taken from this spread of midden
material contained a mix of domestic and industrial
debris including medieval pottery, glass fragments,
iron nails, burnt bone, charcoal and occasional
carbonised cereal grains. The samples also contained
high con-centrations of fish bone (see CerónCarrasco, above).
The cereal grain was dominated by oat (Avena
sp.) with lesser quantities of bread/club wheat
(Triticum aestivo-compactum) and barley (Hordeum
sp.); see Table 17. These cereal species are commonly
recovered from Scottish medieval sites.
Occasional carbonised weed seeds were recovered
from the midden samples. The weed assemblage was
very sparse with few wild taxa being present. These
were namely Carex spp. (sedge), Gramineae (grass
family) and Raphanus raphanistrum (charlock).
Charlock is specifically associated with cultivation
and the seeds are most likely from plants growing in
the cereal fields along with the crops.
One seed of cultivated flax (Linum
usitatissimum) was also recovered. Flax is an
extremely versatile species, which can be used to
produce edible oil or fibres for the spinning of linen,
and its presence at Arbroath Abbey may suggest
that this important resource was also being utilised
within the area. The single seed, however, offers
little scope for analysis other than to note
its presence.

Mhairi Hastie

Old ground surface: Context 254 (Phase 1)

Method

This sample contained two small fish vertebrae,
occasional carbonised cereal grain and rare
fragments of wood charcoal. The low quantity
of finds recovered probably represents later
medieval material that has become mixed with
earlier sediment through bioturbation or later
human activity.

Five soil samples (five to 25 litres in size) were submitted
for palaeoenvironmental analysis. The samples were
processed by flotation in a Siraf style flotation tank.
The floating debris (flot) was collected in a 250 μm
sieve and, once dry, scanned using a binocular

Sample
number
4
7
12
13

Context
number
212
212
254
394
395

+ rare

of precinct ditch
hearth fill

+++ common

++++ abundant

Sample
Context description
total flot vol (ml)
cereal grains
weed seeds
chaff fragments
charcoal quantity
number							
4
midden deposit
100
++
+
+
++
7
midden deposit
< 10
+			
+
12
old ground surface
10
+			
+
13
primary fill of precinct ditch
< 10				
+
14
hearth fill
< 10				
+

++ = occasional

pottery

metallic
glass
slag
hammerscale
mortar
burnt bone
bone
fish bone
marine shell
charcoal
objects
and crustacean
midden deposit
+
++
+
+		
+
++
+++
+++
+
+++
midden deposit
+
+
+		
+
++		
++
+++
+
++
old ground surface									
+		
+
primary fill											
+

Context description

Table 16 Composition of flots.

		
395
14

Context no
number
212
212
254
394

Table 15 Composition of retent finds.
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Table 17 Plant remains from Arbroath Abbey.
		
Context
212
212
254
		
number
		
Sample
4
7
12
		
number
		
Context
midden
midden
old
		
description		
deposit
ground
					
surface
						
						

394

395

13

14

primary fill
of precinct
ditch
no plant
remains

hearth fill

no plant
remains

wild taxa
Carex spp
achene
sedge
5				
Calluna vulgaris L
florets
heather/ ling
+				
Gramineae
caryopsis
medium
2				
		
grained grass
Raphanus raphanistrum L
siliqua
charlock
1				
Vicia /Lathyrus sp
seed
pea/vetch
1				
							
potential economic species							
Linum usitatissimum L
seed
cultivated flax
1				
							
cereals							
Triticum aestivo-compactum
caryopsis
bread /
9				
		
club wheat
Triticum sp
caryopsis
wheat
1				
cf Triticum sp
caryopsis
wheat
1				
Hordeum /Triticum sp
caryopsis
barley/ wheat
1				
Hordeum sp
caryopsis
barley
1		
1		
cf Avena sp
caryopsis
oat		
1			
Avena sp
caryopsis
oat
26		
1		
cereal indet
caryopsis
indeterminate
11

Primary fill of ditch: Context 394 (Phase 2)

Discussion and conclusions
David Perry

This sample contained only small quantities of
wood charcoal. No other finds were recovered.
The absence of finds would suggest limited human
activity during the period that the ditch was open.

Hearth fill: Context 395 (Phase 1)
One abraded fragment (>10 mm in diameter) of
mammal bone and occasional fragments of charcoal
were recovered from the hearth fill. No other finds
were present.
Discussion

Midden deposit
The recovery of a variety of medieval finds
from this deposit agrees with the archaeological
interpretation. The plant remains in themselves offer
little scope for detailed interpretation although the
taxa identified are typical of medieval deposits.

The archaeological investigations at the site of the
visitor centre for Arbroath Abbey have revealed
important new information on the original layout of
the abbey precinct as well as on the construction and
repair of the abbey. However, they did not throw any
light on the pre-monastic focus for the earlier royal
shire. The scarcity of finds from Phase 1 and lack of any
finds pre-dating the monastery would seem to indicate
that the focus for the royal settlement was elsewhere.
All that can be said is that the inhabitants were growing
the traditional Scottish crops of barley and oats and
practising fishing at this early stage.
The arrival of the monks marks the start of
permanent occupation of this site. It is unlikely that
any evidence for earlier settlement was cleared away
during the construction of the abbey, as the natural
sand subsoil was covered by an ‘old ground surface’ of
brown silty loam with possible evidence of waterlogging
in the form of black silt. The only datable evidence
for the old ground surface comprised a single sherd of
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Scottish Redware from a stakehole under or cut into
the surface and a shard of glass from the surface itself,
both dating to the 13th–14th centuries. The surface was
sealed beneath a layer of sandstone fragments, which
presumably derived from the construction of the abbey
and was laid down to form a consolidated ground
surface as a working area for the abbey’s builders. As
it was cut through this consolidated surface, the ditch
found in the excavation is unlikely to have been the
precinct boundary since the first action of the monks,
before construction work began on the abbey, would
have been to separate the proposed sacred monastic
space from the secular outside world by a physical
boundary. The ditch may therefore have been an
internal boundary within a precinct which extended
further west, perhaps marking an area of the precinct
to which lay access was permitted, since the laity would
generally have been excluded from the monastery which
was not itself a parish church. That the ditch, and the
later wall, apparently terminated at the abbey’s northwest tower would have precluded public access to the
north door while they were in existence. Perhaps this
was the area where the masons and workmen lived and
worked during the construction of the abbey, which
subsequently ceased to be part of the precinct.
Even if the area outside the abbey was not holy
ground, it is surprising that a midden was allowed to
accumulate adjacent to the west door of the abbey,
rather than the area being kept clean; the west door,
with its tribune gallery above facing inside and outside
the nave, was the ceremonial entrance to the abbey used
on special occasions such as the visit of a king or bishop
and for religious processions. An area on the edge of
the monastery, close to the abbey’s main west door and
opposite the precinct gateway, could have a variety of
uses. It could be used to support transient light industry
such as bronze- or iron-working in connection with
the abbey; controlling gatehouse traffic as a holding
or turning area; or a temporary preparation area for
tradesmen working on conventual buildings. It might
also have been a convenient dump for hardcore material
acting as yard or road metal as well as midden material.
On dating evidence of the pottery and window glass
it would appear that the midden accumulated in the
14th–15th centuries.
The architectural stone and window glass fragments
found in the midden suggest that it relates to the
abbey and was not a public midden. The stone, glass
and metalworking debris recovered from the midden
probably derive from repairs after either or both of
two disasters known to have afflicted the abbey in the
14th century (Mackie and Cruden 1996, 24). In 1350
the abbey’s fabric suffered from English sea-raiders,
who were reported to have ruined it almost beyond
repair. In 1380 the abbey suffered from a great fire,
which damaged the nave and transepts and the roof
of the choir, causing the abbot to house his monks in
neighbouring religious houses. Repairs to the choir
roof were still incomplete by 1395 when a contract
was made with a plumber in St Andrews to provide
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the choir with a lead roof, lead gutters and a stone
walk, on completion of which he was paid the following
year (ibid, 24). Stonework dating to the late 12th and
early 13th centuries and window glass from the 13th
or early 14th centuries in these later midden deposits
presumably derives from the damaged fabric that
required to be replaced. The metalworking dumps
provide evidence of iron, copper/bronze and lead
working, presumably in association with the building
repairs; the absence of hammer scale suggests that
wrought iron, not steel, was being produced for tools,
nails and carpentry fittings for the abbey. The abbey did
have a resident smith, whose croft lay on the north side of
the abbey, to the north of Hamilton Green (Wood 1822).
Both the excavated ditch and wall at Arbroath
extended as far as the north-west tower of the abbey,
although both stopped short of the tower. It cannot,
therefore, be definitely established whether the tower
was begun before or after these boundaries were
constructed, although there is no scar on the face of
the tower to indicate that the wall actually touched the
tower. The gap between the end of the ditch and the
tower was wide enough to serve as a pedestrian access
to the north door of the abbey (there was no evidence
of a causeway across the ditch corresponding to the
entrance in the stone wall); this door would have been
the main entry to the abbey for laity, the main west
door being a ceremonial or processional entrance.
The gap between the end of the wall and the tower
was only 0.4m wide, too narrow for an entrance (the
wall may have been truncated by the construction of
the tower but the relationship between them was not
established as the tower’s foundation trench lay below
the formation level for the new entrance constructed
during the construction of the visitor centre). One side
of an entrance through the boundary wall was found
in the excavation and was retained in situ. A metalled
path led through the entrance, although it is not clear if
this was a permanent entry or only a temporary entry
for construction work within the precinct. It could have
been the public entrance to the abbey and graveyard.
The latter was in existence by 1517 (Mackie and
Cruden 1996, 29), although it is not known when it
was begun. It may have originated as a burial ground
for lay donors to the abbey from outside the parish;
parishioners would have been buried in the parish
churchyard at St Vigeans. Of the four articulated
partial skeletons found in the main excavation,
three were female (SK342, SK345 and SK349), and
one an adult male (SK24). Parts of an infant were
also recovered. Clearly the females and infant were
not monks and the presence of a syphilitic skeleton
indicates a very late date, after 1492. For a short
time after the Reformation the abbey served as
a parish church for Arbroath, until a new parish
church was built in 1590 outside the precinct, but
the abbey cemetery continued, and continues, as a
public cemetery. It is not known when the line of the
wall around the graveyard was altered to its present
line, and the area between the original wall and the
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present wall was excluded from the graveyard. Pottery
from burial ground deposits dated to the 13th–15th
centuries, and the absence of later datable finds, except
perhaps for a single sawn animal bone, suggests that
the burial ground was abandoned early, before the
Reformation. The lack of disturbance to the graves by
later burials also suggests that the abandonment may
have happened earlier rather than later, possibly well
before the development of Hamilton Green for housing
in the 17th century, the date of the buildings which
were demolished in 1963. The recovery of bones from
mammals, birds and fish, marine shells, mortar and
tile fragments and slag in the burial ground deposits
suggests that, after burials had ceased, this area was
used for the dumping of waste.
As only four human skeletons and a quantity of
disarticulated human bone were recovered during the
excavations few conclusions can be drawn regarding
the health of the inhabitants of medieval Arbroath. The
four articulated adult individuals – three females and
one male – unlike the infants – had survived childhood
illnesses, although the youngest female (SK345)
may have been malnourished and suffered from iron
deficiency. The only male (SK24) suffered from syphilis
and had breathing difficulties as a result of calcification
caused by ankylosing spondylitis in the lower vertebrae,
ribs and pelvis. He also had a protruding lower jaw,
which caused difficulty in eating. Nevertheless he
managed to survive to the age of 54–64. The evidence
for syphilis in SK24 is particularly important as it
an early archaeological instance of this disease in
Scotland, although a syphilitic skeleton dated to the
16th century was recovered from excavations at St Giles
Cathedral, Edinburgh (Henderson 2006, 33). Although
this disease has conventionally been traced to the return
of Columbus’s sailors from the Americas in the 1490s,
earlier cases are beginning to be recognised in Europe.
Evidence of syphilis has been recorded at Norwich
(ad 1100–1468) and Hull in England as well as in
France (3rd–5th century ad), all prior to Columbus’s
voyages (Aufderheide and Rodriguez-Martin 1998, 170;
Hunnius et al 2006). As the part of the graveyard at the
abbey in which SK24 was found seems to have ceased
to be used for burials at the Reformation, if not earlier
(see above), then the individual may have been amongst
the first to be infected in Scotland. Whether he died
before or during the 16th century is not clear.
Still under debate, a differential diagnosis of
congenital syphilis was made on the skeleton of a
15–17 year old possible male from the Isle of May,
radiocarbon-dated to ad 640–710 (Willows 217, 153),
although it is acknowledged that the disease may
instead have been tuberculosis.
The two females also managed to reach old age,
suffering the common ailments associated with
longevity, tooth loss and arthritis. One of them had
also sustained an injury to her right hand and possibly
another to the back of her head in childhood.
The sequence of the construction of the abbey is not
known, but the priority was presumably for the choir
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and the domestic quarters for the monks. Nevertheless
it would appear that the layout of the building was
fully begun at an early period if the north door of
the nave, usually the least important part from the
monks’ point of view, can be dated to about 1200
(Mackie and Cruden 1996, 5). The east end of the abbey
must have been largely completed by December 1214,
when the abbey’s founder, King William the Lion,
was buried there, and the rest of the abbey must have
been sufficiently advanced for it to be consecrated in
1233 (ibid, 20). Presumably the abbey was completed
by 1272, when the two west towers, with bells, were
destroyed by a fire during a storm (ibid, 21–2).
In addition to the debris associated with the repairs
to the abbey, the midden also contained general food
debris of fish and animal bone and plant remains.
These offer an insight into the society and economy of
medieval Arbroath. The animal remains confirm the
predominance of cattle and sheep/goats as a source
of food, with pigs supplementing them and other
animals – red and roe deer, rabbit, wild and domestic
fowl – only occasionally in the diet. The excavation
at the abbey is particularly important in that it has
provided early archaeological evidence for rabbits in
medieval Scotland. Previously this animal had only
been known from documentary references. That most
pigs were culled at a young age (70.8%), compared
with 20.6% of the cattle and 30.3% of the sheep/goats,
reflects the different reasons for keeping these animals.
Cattle would have been reared for milk and as draught
oxen and sheep for their wool, whilst alive, while the
pigs had no useful products until killed. Only when
they ceased to produce milk, wool or traction would
cattle and sheep/goats have been slaughtered and their
meat used as food. The skins of calves (and of lambs)
could also have been used in the production of vellum
for use in the abbey’s scriptorium, where its charters
would have been drawn up, its chartulary written and
its books copied. The presence of bone styli used for
writing on waxed tablets or as parchment prickers and
of a possible ceramic inkwell is also an indicator of
scriptorial activities.
While domestic animals would have been the
principal source of meat for the inhabitants of
Arbroath, the sea provided another source in the form
of fish and shellfish. The presence of seal and whale
bones show that the sea provided other resources: the
seal could have been eaten and its skin would have been
utilised for clothing, while the whale, presumably a
beached animal, would have provided oil for lighting
or lubrication, and its bones would have been utilised
for implements.
Arable cultivation was also an important source of
food and economic produce. Despite poor preservation
of plant remains, the charred remains of cereals in the
midden show that oats predominated, with wheat and
barley as supplements. That more wheat was recovered
than barley may have been due to the monks’ desire
for fine bread. Although the finding of a flax seed may
indicate that linseed oil was being produced, it may

A visit to the Abbey: excavations at the site of Arbroath Abbey Visitor Centre

also show that linen production, an important part of
Arbroath’s economy in the 19th and 20th centuries,
extended back to the medieval period.
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Abstract
Development of a new visitor centre in 1999 at
Arbroath Abbey by Angus Council in partnership
with Historic Scotland led to a series of watching
briefs and excavations. No archaeological deposits
survived in Hamilton Green, but a substantial dump of
medieval waste and make-up deposits was identified
on the raised area adjacent to the existing graveyard
boundary wall. The excavations revealed new
information on construction and subsequent repair of
the abbey as well as the layout of the abbey precinct.
Four pre-Reformation burials were recovered,
including one male thought to have been suffering
from syphilis.
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