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Summary

This document presents the results of the third season of an archaeological research excavation

undertaken at Eilean Donan Castle, Ross-shire, by FAS Heritage on behalf of Mackenzie Kerr for the

Conchra Charitable Trust.

The research excavation follows a programme of evaluation which included desk-based research,

topographic survey, geophysical survey and evaluation excavation.  The research excavation is

focussed around the area immediately surrounding the northwestern tower.  In 2015, this area was

partly reopened and extended to the south, to investigate the west curtain wall and to continue to

characterise activity within the outer ward.

The full extent of the west curtain wall was explored during 2015 and found to have been furnished

with a integral drain at approximately mid-point.  The presence of the drain had previously been

interpreted as the position of a ‘sea gate’.  Evidence for the west curtain wall terminating with a

previously unknown structure was encountered suggesting this part of the castle might have been host

to a small mural tower facing the sea.

An early castle building assigned Structure 2 was fully excavated and defined by the remains of a lime

mortar floor.  The building has been interpreted as a service building perhaps related to the storage

and preparation of food during the 13th to 14th century.  The end of the building’s life was marked by

the accumulation of a midden heap containing pottery, personal items and an important assemblage

of animal bone.

A castle building relating to the later medieval phase of activity was also fully explored and assigned

Structure 3.  Structure 3 was located against the widened north curtain wall, was timber-framed and

contained a cooking hearth.  The building has been interpreted as a small guard’s chamber.

Contemporary with the occupation of Structure 3, a suite of features and deposits associated with iron-

working were identified and excavated.  The evidence demonstrated in situ iron-working processes

related to the production of large iron items; the recovery of a substantial rotary grindstone suggested

that bladed weapons were being produced and maintained.

Further evidence for exploration of the monument during the period of the castle’s reconstruction was

also identified.  Reinstatement of the south side of Intervention 8 saw the line of the west curtain wall

reconstructed as a earthwork path to enable visitors to better appreciate the layout of this part of the

medieval monument.
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1.0 INTRODUCTION

This document presents the results of a research excavation undertaken at Eilean Donan Castle, Kyle

of Lochalsh, Wester Ross.   The excavation was carried out by FAS Heritage on behalf of Mackenzie

Kerr for the Conchra Charitable Trust.  Fieldwork took place between the 6th September and 17th

October 2015.

1.1 LOCATION AND LAND USE

Eilean Donan Castle lies at the confluence of three

lochs on the western seaboard of Scotland,

situated on a small island, now connected to the

mainland by a bridge (Figure 1; NGR: NG 8812

2583; Plate 1).  The current appearance of Eilean

Donan Castle is primarily the result of an early

20th-century campaign of reparation and

restoration, engineered by Lieutenant-Colonel John

Macrae Gilstrap.  Much of this work masks the

remains of a medieval predecessor which occupied

the island from at least the 13th century.  The

picturesque nature of the monument and its surroundings has made the site a major tourist

destination, attracting many thousands of visitors annually.

1.2 AIMS AND OBJECTIVES

The current research programme aims to enhance understanding and appreciation of the surviving

archaeological remains of the island as a whole and to interpret them for visitors.  The research

excavation undertaken during 2015 represented the third season of research excavation designed to

elucidate the layout of the medieval castle, and to provide further information on the medieval

occupation of the site.  The first two seasons of excavation in 2009 and 2010 targeted an area of

archaeological potential highlighted by the 2008 evaluation investigation, specifically aiming to

investigate the castle defences and associated structures in the northern part of the island.  In 2015,

this are was partly reopened and extended, to further investigate the northern curtain wall and

structures within it.

A further aim of the excavation is that the circuit of medieval defences and mural towers be reflected

in the reinstatement of areas following excavation in the form of raised earthwork paths.  This will

enhance understanding of the presence and layout of the medieval castle for future visitors to the site.

Plate 1  Aerial view of excavation area 2015
(credit: David Winn)
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1.3 ARCHAEOLOGICAL AND HISTORICAL BACKGROUND

1.3.1 Iron Age

It is frequently stated that Eilean Donan Castle was constructed on the site of a vitrified fort.  Prior to

the reconstruction works of the early 20th century, Wallace observed that:

‘on the landward side of the Island are traces of a vitrified wall of considerable

dimensions, indicating probably that the island had been the site of a prehistoric fort’

(Wallace 1912-1918, 109)

The walling referred to is, however, of doubtful antiquity, and a recent magnetometer survey at the

site revealed no evidence for a substantial vitrified rampart.  However, the presence of fragments of

vitrified material reused within the medieval structures suggests that the construction of the medieval

castle disturbed an earlier vitrified structure.

1.3.2 Early historic

Eilean Donan translates as ‘Island of Donnan’, and has been readily associated with the early historic

saint, Donnan, or Donan, of Eigg (Miket and Roberts 1990, 74, 80).  Donan is believed to have lived

in the late 6th to early 7th century, and has close associations with western Scotland; later documents

record his martyrdom, with 52 of his congregation, at Eigg in AD 617 (Scott 1906).  There is, however,

no evidence to date for early medieval activity on the island.

1.3.3 Medieval

The chronology and development of the castle are currently not clear.  Historical documents recording

the origins of the castle are not extant, and several hypotheses exist relating to the date of the

construction, and the individuals responsible for the building and its governance.

The castle is generally believed to have been constructed in the 12th or 13th century (Anon 1959).

By the later 13th century, the castle is said to have been in the hands of Kenneth Mackenzie, who may

have been a nephew of William third Earl of Ross, whose family were superiors of Kintail during the

13th to 14th centuries (Miket and Roberts 1990, 76).

Likewise, few sources are available for the earliest form of the castle.  No pictorial sources survive for

the site prior to the early 18th century; the earliest plan and elevation, by Lewis Petit, date to 1714,

immediately prior to the destruction of the castle.  Petit’s plan came to light during the earlier part of

the 20th century, and has proved invaluable in the phasing and interpretation of the surviving medieval

and post-medieval remains. Available cartographic sources and early descriptions tend to indicate only

that a castle was present on the site.  Slightly more informative is the late 16th century map and

description by Timothy Pont;



FAS2016 658 LDC407.wpd 4   

FIELD ARCHAEOLOGY SPECIALISTS

‘The castell of Ylen Donen is composed of a strong and fair dungeon upon a rock, with another

tower compasd with a fair barmkin wall, with orchards and trees, al within ane yland of the lenth

of twa pair of butts almost round.  It is sayd of old that castel consisted of seven tours.’

(MacFarlane’s Geog. Collect.; OPS 1855, 395; Gifford 1992, 532-3)

From these later sources, and from the surviving medieval remains, scholars have attempted to

ascertain the original plan, and subsequent development, of the castle.  MacGibbon and Ross, in one

of the earliest scholarly studies of castles of Scotland, provide a plan of Eilean Donan, and a

description of major features (MacGibbon and Ross 1889, 82-3).  This differs slightly from more recent

plans, which have been helped by the emergence of the Petit’s survey (Petit 1714), but provides a

valuable pre-reconstruction account.

More recently, the castle has been phased by Miket and Roberts (1990, 82-92), who divide the

development of the fortifications into four main phases (including the reconstruction).   To the First

Phase, dated to the 13th to 14th century, have been assigned the keep, north tower, northeast and

southwest mural towers and the curtain wall.  The Second Phase then saw a contraction of the castle,

with the disuse of the outer curtain walls and towers, continuation of the main keep, and the

construction of the inner ward to the plan that the reconstructed castle now occupies.  The Third

Phase, dated to the 16th century consisted of two stages: (a) the construction of the hornwork, and

(b) addition of a staircase and gateway in the southern side of the hornwork.

1.3.4 Post-medieval

The castle was occupied by Government troops during the rising of 1715, but, on the eve of

Sherrifmuir, was seized by Kintail men.  Stewart supporters occupied the castle, and a local account

records them dancing on the  roofs of the castle, before heading out into battle, where large number

of soldiers were killed (Miket and Roberts 1990, 80).  In 1719, an attempt was made to recoup these

losses, in a Jacobite uprising that involved the landing of 300 Spanish soldiers on the west coast, to

unite with Highland forces and march to Inverness (Miket and Roberts 1990, 80).  The Spanish

occupied part of Eilean Donan.  The Government had, however, received intelligence of this plan.

Three government ships were situated on the west coast; two of which, the Worcester and the

Enterprise, sailed up Loch Alsh to the castle, which was soon ‘reduced to ruins’ (Miket and Roberts

1990, 80; Close-Brooks 1995, 98).  Captain Herdman of the ‘Enterprise’ was sent ashore to set fire

to the powder magazine, which exploded, taking much of the castle with it, and forcing the Spaniards

to move inland (Miket and Roberts 1990, 80); forced to make a stand, they were beaten at the pass

of Glenshiel.

1.3.5 Modern reconstruction

Following the destruction of the castle in 1719, the ruins lay largely undisturbed, until John Macrae-

Gilstrap (1861-1937), one of the claimants for the Chiefship of the Clan Macrae, purchased the island

along with land at nearby Conchra (MacDonald and Polson 1931, 72).  The site was purchased in

1912 from Sir Keith Fraser of Inverinate, although the transaction was not completed until 1913
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(Woodward 1994, 50); a clan gathering was held on the site in the same year.  The reconstruction of

the castle (Miket and Roberts’ Fourth Phase) then began.

The architect for the reconstruction of Eilean Donan was George Mackie Watson (1860-1948), and

a local clansman, Farquhar Macrae, was appointed carpenter-in-chief (Gifford 1992, 532).  The bridge

to the mainland was built in 1932, and the castle officially opened on July 22nd.  After the opening,

work continued, with the addition of the complete southwest range, finishing of the well wall, stairway

railings, roofing details and walls supporting the curved roadway to the main entrance.  Shortly after

completion, the southwest elevation of the keep was harled in an effort to reduce damp (Woodward

1994, 52).

John Macrae-Gilstrap died in 1937, and the castle then passed on to his son, Captain Duncan Macrae

(1890-1966), whose enthusiasm for the project did not match that of his father, and whose family

chose to occupy their other estates, rather than Eilean Donan (Woodward 1994, 53).  Duncan’s son,

Mr John Macrae (25th Constable 1925-1988), opened the castle to the public in 1955, and in 1983

established the charitable trust to oversee the maintenance of the castle (Woodward 1994, 53).

2.0 FIELDWORK PROCEDURE

The area of excavation was set out using a Total Station Theodolite.  The area was then de-turfed and

the turf retained for reinstatement; small scrub vegetation was also cleared but not retained.  The

backfill from previous seasons of excavation was removed using a micro-excavator fitted with a

toothless ditching bucket, operated by a suitably qualified archaeologist.  All further excavation was

undertaken by hand.  On completion of the excavation, backfilling was undertaken using a micro-

excavator and tracked micro-dumper, with re-turfing carried out by hand.

2.1 RECORDING METHODOLOGY

A full written, drawn and photographic record was made of all deposits encountered during the course

of the excavation.  The excavation and recording system employed during fieldwork is based on a set

of principles known as Field Research Procedure (Carver 1999).  This recording system structures

excavation data in an hierarchical system: deposits defined during excavation, which are considered

to have been formed by a single action, are defined as ‘contexts’ (standard stratigraphic units); sets

of contexts are defined as higher order stratigraphic units  defined as ‘features’; groups of features

can be defined as belonging to ‘structures’.  Thus, where appropriate, contexts are grouped during

excavation as ‘features’, and similarly, features into groups called ‘structures’; feature records are

additional to, not alternative to, context records (ibid 158).  Separate indices are maintained for

contexts, features and structures, along with a working stratigraphic matrix, and each index has a

structured pro-forma recording sheet to be completed using a system of keywords.  All interventions

share a single index for contexts starting at C1000 and for features starting at F1, all feature and

contexts identified in 2015 were allocated from these continuing indices.  An index of all records

created during 2015, which form the content of the season’s archive, is provided as Appendix C, along
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with a stratigraphic diagram as Appendix D and summary information of contexts and features

(Appendix E).  Indices of photographic recording (Appendix F) and finds (Appendix G) have also been

compiled and cross-referenced with the context and feature indices.

In addition to the hierarchical recording system, predetermined recovery levels are employed ranging

from Recovery Level A to E, representing increasing levels of investment and intensity of investigation.

For the purposes of excavation, Recovery Level D has been predetermined and applied during

fieldwork.  This recovery level consists of trowel definition, 3-D finds recovery from occupation or craft-

working deposits or by context from feature fills and layers, as well as detailed sampling - in this case,

in accordance with the project’s predetermined environmental sampling strategy (below).  Contexts

require an outline plan using 3-D survey data, full written description and hand-excavation

accompanied by horizon photography, while features required an outline pre-excavation plan and

photograph, full written description, half-section drawing and photography and post-excavation plan

and photography.  All site survey is undertaken using a reflectorless Total Station Theodolite.  The

existing site grid was used for the excavation and was aligned to the Ordnance Survey grid during

post-excavation; all heights were recorded in metres above Ordnance Datum (AOD).

All primary contexts are subject to 100% coarse dry-sieving (10mm mesh) where practicable; should

a deposit prove to be very extensive, an appropriate sub-sampling regime is implemented.

All features and deposits were scanned using a metal-detector prior to excavation and all finds

detected were located in 3-D.  Spoil from excavation was also scanned prior to disposal on the

spoilheap.

Elements of the site archive reported here relate principally to those belonging to the 2015 season of

fieldwork, although structures, features and contexts encountered and assigned in previous seasons

were revisited and are included as necessary.

2.2 ENVIRONMENTAL STRATEGY

A systematic environmental sampling method was employed during excavation.  Deposits which were

clearly of a mixed/secondary origin such as rubble or make-up layers, or deposits which display a high

degree of residual/intrusive artefactual material were not subject to environmental sampling unless

a specific question relating to function or social status could be addressed.  Where deposits were

thought to be of primary origin and had potential to contain biological remains or craft-working

residues, the following sampling regime was undertaken:

Coarse sieving samples were collected from deposits which appeared to contain primary and useful

vertebrate and mollusc assemblages, and sieved using 10mm mesh to enhance recovery.  Flotation

or wet sieve samples were collected from deposits which appeared to contain small vertebrate and/or

molluscan assemblages, charred plant remains and craft-working residues.  Samples were collected

and processed using a water-recycling tank with rapid water-flow washover.  A 1mm mesh was used

to recover the dense residue and a 300 micron mesh used to recover light fractions.
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3.0 FIELDWORK RESULTS

The 2015 season aimed to continue the exploration of the defences of the castle within the northern

part of the outer ward which saw Intervention 8 extended as far as possible to the south (Figure 2).

The area of excavation lay to the east and south of the northwest tower, Structure 1, effectively

representing two rectangular areas; that to the east of the tower measured 8.0m west-east x 12.0m

north-south, contiguous with a trapezoidal area to the south which measured a maximum of 10.0m

north-south x 7.0m west-east.

3.1 EVIDENCE FOR LATE IRON AGE ACTIVITY

No in situ features or artefacts of late Iron Age date

have been encountered to date during the

archaeological investigations.  Nevertheless, a

large fragment of vitrified rock was revealed,

reused in the west curtain wall F2 (Figure 3; Plate

2).  The fragment was relatively large measuring up

to 0.50 x 0.50m in plan and, though clearly not in its

original context, provides further evidence for the

earliest known activity on the island.

Place-name evidence has long provided a possible

signal that the island may have been host to late

Iron Age/early historic occupation and 2015 brought

to light archaeological evidence that this was

indeed the case.  A fragment of late Iron Age

crucible for melting copper-alloy or possibly silver

was recovered (Find No 306; Plate 3).  Though

recovered out of context, within a late medieval to

early post medieval spread midden layer, the

crucible fragment represents the base of a large

clay crucible and can be identified as a Heald Type

A2/B2, a form dated elsewhere in Scotland to the

6th century to early 9th century.  These crucibles

were thick-walled circular or triangular vessels and

the presence of this fragment indicates that a smith

was at work on the island in that period, which in

turn suggests established activity at the site.

3.2 CASTLE DEFENCES AND STRUCTURES

The archaeological investigations continued to map the northwestern section of the castle defences

in detail and has considerably enhanced understanding of the medieval castle.  The 2015 season saw

Plate 2  Vitrified rock reused within curtain
wall F2 looking east (scale 0.5m)

Plate 3  Late Iron Age crucible base
recovered residually
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the further investigation of the west curtain wall F2 and its junction with the northwest tower, Structure

1 (F1).  The southern continuation of F2 was revealed and was found to connect to a hitherto unknown

castle structure assigned F51 (Figure 4).

F2 was completely revealed during 2015 and was found to measure 9.0m in length connecting with

Structure 1 to the north and with F51 to the south.  The wall had suffered immense disturbance from

wall chasing trench F28 and presumably from heavy and perhaps sporadic robbing of its make-up

since the dereliction of the outer ward.  The remains of the wall in some areas had been reduced to

the very basal courses.  The wall did however retain evidence for its original thickness which was

recorded at c.1.0m wide.  This is considerably less thick than its counterpart north curtain wall F25

which was originally c.2.5m wide, widened to 6.5m in the later medieval period.

F2 was punctuated at approximately mid-point between

Structure 1 and F51 by an interruption in its make-up.  The

interruption consisted of deliberately butt-ended make-up to the

north answered by a cut into bedrock to the south framing a

gap measuring c.0.35m wide assigned F52 (Plate 4).  F2 did

not survive to more than a few courses in height at this point,

but the surviving fabric indicated a minimum height of c.0.40m

for the feature.  Given that F52 represents a deliberate

interruption to the wall’s construction, which is not wide enough

for a person to pass through, and was too narrow to have

continued up the height of the wall without causing structural

instability it seems most likely to represent the base of a drain

serving this part of the outer ward.

At its southern end, F2 appeared to have originally connected

to a further structure.  Two courses of large granite blocks

bonded with lime mortar protruded from the southern limit of

intervention and indeed had been partly visible above ground

prior to excavation.  The stonework was assigned F52 and

appears to represent the corner of a substantial structure which

lies almost entirely to the south of Intervention 8 beneath the

current path (Plate 5).  The rest of F52 is thought to occupy the

space between the castle keep and the southern limit of

Intervention 8 which suggests the feature may represent part

of a small, seaward-facing mural tower.

3.2.1 Northwest ward building - Structure 2

Further insights into the layout of the medieval castle and its

development through time were also gained during the 2015

season.  Intervention 8 is focussed on the castle’s northern

Plate 4  View of drain F52 within
F2 looking east (scale 0.30m)

Plate 5  View of sea tower F52
looking southeast (scale 0.50m)
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outer ward and has been rewarded with the identification of two newly defined medieval structures

within the curtain wall.

The presence of Structure 2 was first signalled in 2008 during the evaluation phase of the project

when a sequence of clay preparation C1045, overlain by a lime mortar floor C1033, was identified

within a small sondage within Intervention 4.  Overlying the mortar floor layer was a layer rich in

domestic debris and in animal bone, which represented a source of information on the diet and

lifestyle of the castle inhabitants.  Unfortunately, wall chasing trench F28 had severely damaged floor

C1033 severing it from its relationship with curtain wall F2 and the northwest tower F1.  Finds

recovered from the backfill of F28 during previous seasons of investigation are assumed to have

derived from this building and include a ceramic counter for gaming and a small ring-brooch of 13th

to 14th-century date.

Complete investigation of this building was achieved during

2015.  The lime mortar floor C1033 was exposed entirely in

plan, although this presented itself as rather irregular due to

truncation by later features (Figure 5; Plate 6).  As already

identified, wall chasing trench F28 had punched through the

plan of C1033 along its northern and western limits but these

are assumed to have originally abutted the adjacent features F2

and Structure 1 (F1).  The southern limit of the floor had

unfortunately been truncated by a large, late medieval pit F44,

and its original extent is not now clear.  The plan of C1033

petered out to the east somewhat and no clear edge to the

layer was identified in that direction.  Overall however the

remains of C1033 suggest a modest building, perhaps 5.0m x

3.5m in plan, nestled in the northwest corner of the ward at this

point.  While the building clearly relied on adjacent F2 for its

west wall and F1 for its north wall, no further structural features

were identified during excavation to the east or south of C1003.

It seems highly probable in the absence of any evidence for stone-built east and south walls, that the

superstructure of Structure 2 was timber-framed, be that for a largely open-sided shed-like structure

or a more enclosed building; without further evidence it is difficult to speculate.  The definition of

postholes at the site has been proved to be extremely difficult within the soil layers which characterise

the archaeology of the outer ward and an absence of further structural components to Structure 2 is

likely to be the result of poor definition rather than absence.

Midden within Structure 2

The end of the life of Structure 2 is marked by its use for rubbish dumping, which no doubt created

a rather unsavoury environment not readily compatible with occupation of the building.  This deposit

overlay lime mortar floor C1033, and was first identified and sample-excavated in 2008, proving the

layer to be rich in cultural material (C1031).  Complete excavation of the deposit was undertaken in

2015 and was the subject of 100% dry-sieving to 10mm as well as fine-mesh wet sieving in order to

Plate 6  Structure 2 showing floor
C1031 looking west (scale 0.50m)
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maximise capture of the assemblage.  A total of 277 fragments of cattle, sheep, pig and bird  bones

were recovered along with 247 fish bones (Appendix I).  An assessment of this material found that its

potential to provide information about the subsistence base of the castle and medieval foodways is

very high and joins the assemblage recovered in 2008 both pending full analysis.

Other material recovered from C1031 included an assemblage of organic-tempered pottery and a

probable sherd of Scottish Redware of 13th- to 15th-century date.  A small iron fish hook (Find No.

351), a fragment of bone knife handle (Find No. 354) and several iron nails were also recovered along

with a quantity of ironworking slag (Appendix J).  An assemblage of charcoal was also recovered and

included charred food remains such as hazelnut shells and the remains of domestic fuel.  The general

admixture of material suggests that the deposit derives largely from the dumping of domestic food

waste.

3.2.2 Late medieval ward building - Structure 3

The presence of Structure 3 was first signalled during the 2010 season with the identification of a

domestic hearth assigned F40 located close to the widened curtain wall F25.  A single posthole was

subsequently identified within a sondage excavated through C1077 set at the eastern limit of the

intervention which was assigned F42.  Together, these features were the first indications of structural

activity against the northern curtain wall.

During 2015, the area to immediate west of the

sondage was also subject to the removal of C1077

across an area measuring c.5.0m x 4.0m following

which a further five postholes were identified (F45

to F49 inclusive)(Figure 6).  C1007 was a

consistent layer of rubbly, brown clayey silt which

contained notable pockets of calcined animal bone

within it (C1093 and C1094).  Postholes F42 and

F45 to F49 were all excavated and proved to

represent the lower level of features cut from the

surface of C1077.  The backfills of the postholes

were largely similar to C1077 which was identified

as a dark greyish-brown clayey-silt rich in stone

inclusions which meant that they could not be defined on the surface of the layer.  Removal of C1077

exposed bedrock against which the features were clearly visible (Plate 7).  Several of the postholes

contained stones used as padstones or post packing and would originally have measured c.0.40m

deep.

The pattern of postholes revealed is clearly incomplete, although F42, F46 and F49 clearly form an

alignment and can be seen to have enclosed the space around food hearth F40.  The postholes

appear to represent the south wall of a building formed against curtain wall F25 to the north enclosing

a narrow range, perhaps as small as 3.0m x 2.0m in plan.  In addition, F40 was surrounded by an

Plate 7  Posthole F48 pre-excavation defined
against bedrock looking south (scale 0.30m)
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array of calcined animal bone, allowing its identification as a meat roasting hearth.  The backfills of

postholes F45, F46, F48 and F49 all produced assemblages of calcined animal bone.  This material

is likely to have been captured by these features on deliberate dismantling of the small building.

3.3 LATE MEDIEVAL IRON-WORKING

Contemporary with the use of Structure 3 is a wealth of evidence for significant investment in iron-

working investigation of which continued during 2015.  The definition of several layers and deposits

associated with this activity formed part of previous seasons of fieldwork and have seen the

excavation of two possible hearths one of which (F32) was radiocarbon dated to AD1460 to 1640

(95%).

The two hearths F29 and F32 represent the latest features in a stratified sequence relating to iron-

working, perhaps indicating some longevity to the activity or alternatively a period of relatively rapid

development and frenetic activity.  Hearths F29 and F32 overlay a layer first encountered during

evaluation assigned C1030.  C1030 was characterised by a presence of frequent small fragments of

iron-working slag which was very compact, almost concreted in consistency, suggesting it formed part

of a working floor surface.  C1030 was fully defined during 2015 and was found to be rich in small

fragments of slag, but also very rich in hammerscale.  As a result a sampling regime of grab samples

based on a 0.30m grid was  implemented in order to try and detect the position of the iron-workers’

anvil (Figure 7).  This appears to have been achieved with a small area where little hammerscale was

recovered - where the anvil is likely to have been positioned - with an array of hammerscale radiating

from this point (see Appendix H).  This constitutes important evidence for primary activity as part of

the metalworking process since most iron-working processes take place well above floor level and

both the iron-working furnace and anvil would have been surface-built and set at broadly waist height.

It is also highly likely that these features were positioned within a building or workshed in order to

control draughts and to create gloomy light conditions, since this is thought to have allowed a smith

to judge the temperature of the furnace more accurately.

Beneath C1030, a large, somewhat amorphous pit was

identified and excavated.  The feature was assigned F44 and

its definition was very poor.  Its final excavated form measured

2.4m x 1.3m x 0.70m deep (Figure 8).  The original purpose of

F44 was unclear and appeared to have been backfilled with its

original upcast apart from in its upper levels where most of a

large rotary grindstone lay in pieces.  This artefact forms a

significant element of the iron-working evidence since it would

have been used to sharpen large, bladed items, probably

weapons (Plate 8 and 9)(see Appendix J).  The size of the

smithing hearth bottoms recorded from the castle have been

noted as large and appear to independently indicate that large

items were being smithed at the site.  The grindstone provides

a potential context for this phase of activity as one with a Plate 8  Grindstone (scale 0.50m)
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particular martial emphasis.

Close to F44, a further large pit-like feature was

identified and excavated, F50, which was again

sealed by C1030.  F50 appeared as a truncated pit

feature measuring 1.30m x 1.0m and up to 0.30m

deep.  Like F44, its original purpose could not be

discerned although an assemblage of iron-working

slags were recovered.

Associated with the original excavation of F44 and

F50 was a small number of soily spreads which

may belong to the late medieval activity

encountered or could post-date this phase of

activity and belong to the early post-medieval

period - C1083 to C1085 inclusive and C1096.  These layers were generally composed of friable

clayey silt with lenses and pockets of variable ashy material, perhaps spread midden material.

Dateable material was scarce, although C1084 produced a fragment of clay pipe stem, suggesting

a probable 17th-century or later date for the layer.  These spreads were notably comparatively

material rich and certainly contained a residual component.  Finds recovered included the late Iron

Age crucible fragment (C1083, Find No.306), an iron arrowhead (C1084, Find No.289), a copper-alloy

shoe buckle (C1085, Find No.302) and a lead musket ball deformed by hitting a hard surface once

shot (C1083, Find No.300) as well as an assemblage of structural ironwork including nails, roves and

a hinge pivot.

3.4 CASTLE RESTORATION

The southwards continuation of wall chasing trench F28, which

had previously been explored during 2009 and 2010, partly as

F31, was defined within the 2015 extension of Intervention 8.

Within this area it was defined as a linear trench following the

line of curtain wall F2 against its interior (east-facing) elevation.

In plan, the feature was detected emerging from the southern

limit of intervention from where it could be followed flanking F2

and where it could also be seen to fork into two arms the

eastern of which wandered from the line of F2 (Figure 9; Plate

10).  The depth of the feature was often defined against

bedrock and exceeded the depth of the make-up of wall F2

quite significantly.  Where F28 was defined in the north-facing

section of Intervention 8 it measured 0.80m in depth and had

apparently filled quite slowly and periodically.  During this

episode the feature had become a trap for more modern

detritus while it lay open as an earthwork which is consistent

Plate 9  Medieval illustration of grindstone in
use

Plate 10  F2 and F28 post-
excavation, looking north (scale
1.0m)
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with the feature sample excavated during previous seasons (Figure 10).  It would seem that the

feature was finally levelled as an earthwork in relatively recent times since its terminal fill contained

quantities of modern plastic and concrete.

3.5 CASTLE RE-PRESENTATION

The 2015 saw the first phase of the re-presentation

of the medieval remains at Eilean Donan, which

forms a critical aim of the research programme.  By

the end of the 2015 season, the  southern area of

Intervention 8 had been completely excavated

leaving all structural features in situ.  The

reinstatement of this part of the research

excavation area included the creation of a defined

raised path constructed in earth following the route

of underlying curtain wall F2 (Plate 11). 

This has brought several positive benefits to the

monument. The creation of the path has served to

show the route of the remains of the west curtain wall.  Prior to fieldwork, the route of this wall was

barely legible and only really clearly visible when vegetation was at its lowest and conversely when

fewest visitors came to the site i.e. during the winter months.  The path has succeeded in

reconnecting the position of the sea tower F51 and the northwest tower, Structure 1; the sea tower

can now be accessed directly from the formal pedestrian path which serves the north side of the

castle.  This has in turn enabled visitors to more safely access Structure 1 which was previously a

little-explored component of the monument, physically severed from the rest of the site and host to

some challenging topography.  The presence of this path will discourage more adventurous visitors

from scrambling up the remaining exposed masonry of Structure 1 and provides overlying protection

for the west curtain wall.  It has also enabled visitors to more easily visualise and ‘read’ the layout of

the lost medieval castle.

4.0 DISCUSSION

4.1 LATE IRON AGE ACTIVITY

4.1.1 Vitrified rock

The presence of detached fragments of vitrified rock have been recorded at Eilean Donan since the

restoration and prior to it in situ vitrified rock was apparently noted (Wallace 1912-1918, 109).  The

presence of a large fragment reused in the medieval castle defences (F2) is particularly noteworthy.

The vitrified fabric would lend itself to reuse very readily in a situation where recycling of existing stone

is likely to have been prioritised before new stone was brought across the water to the island.  This

Plate 11  Reconstructed line of F2 looking
north
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process of salvage clearly began in the medieval period, but was not perhaps exhaustive, since some

in situ fabric appeared to have survived into the 20th century.  The restoration period may have also

readily salvaged any such available material, perhaps as wall core material.

4.1.2 Non-ferrous metalworking

Two fragments of crucible were recovered from the castle during evaluation in 2008, and although not

diagnostic of form and therefore date, signalled non-ferrous metalworking.  The recovery of the

definite fragment late Iron Age crucible type during 2015 provides the first direct evidence for activity

of this date on the island and could suggest the previous two fragments also belong to this period.

The fabric of all three pieces should be compared to see whether they share composition and

treatment.

Clay crucibles are heated to such high temperatures that the fabric becomes highly vitrified.  While

this makes them unstable during heating and often quite brittle while cooling, once cooled they

become almost stone-like in composition and very robust.  This would explain why fragments of late

Iron Age date are apparently surviving recycling in late medieval and later layers.

4.2 CASTLE DEFENCES

Like many aspects of the western and norther defences, something of the layout could be gleaned

prior to the current research programme.  Excavation continues to provide a detailed picture of the

layout and development of this part of the medieval castle.  The 2015 primarily saw the investigation

of the western defences revealing the full route of F2 and identifying a new component of the western

circuit, the sea tower F51.

4.2.1 ‘Seagate’ or sea-tower?

The route and form of F2 was mapped by Miket and

Roberts a it was visible in c.1990 (2007, 96) and this

part of the castle’s defences was presented as an

integral part of the first phase of the castle.  The

position of a ‘seagate’ was postulated at approximately

mid-point along the route of F2 between the current

keep and the northwest tower (Plate 12).  Excavation

during 2015 has allowed a new understanding of the

feature and the detail of the western defences.  Miket

and Roberts appear to have postulated the position of

a ‘seagate’ in this location because F2 faces out onto a

shallow embayment on the island onto which seaborne

shallow-keeled boats could probably beach relatively

easily.  A dip in the earthwork representing F2 also

appears to have been visible to them and influenced
Plate 12  Miket and Roberts’ plan
showing possible position of ‘seagate’
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their interpretation.   Full excavation of F2 has revealed that F2 was a continuous length of

uninterrupted curtain wall without any evidence for a seagate along its route.  The dip in the earthwork

over F2 can now be understood to be the remains of integral drain F52.

The presence of F51 appears to mark the position of a small mural tower set between the southern

terminus of F2 and the keep.  This appears to represent a defensive feature of the castle’s enceinte

and may have provided a defensive lookout positioned above the embayment.  As noted above the

width of F2 is markedly thinner than the north curtain wall F25, both in the original width of F25

(c.2.5m) and certainly in its later form as an artillery platform (c.6.0m).  This may suggest that F2 was

not as high as F25, perhaps because its position is naturally enhanced by the topography of the

bedrock which F2 follows.  The sea tower F52 appears to also exploit the natural topography being

set on elevated bedrock.

So little of the fabric of this structure was exposed during 2015 and indeed not much appears to have

survived that it is difficult to be sure of its function or design.  It is possible that the sea-tower

incorporated some form of access onto the embayment, perhaps a sallyport rather than a formal point

of access into the castle.  The area between the bedrock outcrop on which the keep is built and the

corner of the sea tower exposed during 2015 is not substantial.  This suggests that the sea tower was

a small rectangular structure the size of which would be comparable to the ‘watchtower’ located on

the south side of the island.  The fact that the sea-tower occupies a point where bedrock rises

suddenly may explain both its presence and location.  The structure may have provided greater

structural strength necessitated by the rise in bedrock and may also have allowed the embayment

below the natural topography to be overlooked.  Timothy Pont’s late 16th century description of the

castle suggested that it originally had seven towers.  The keep, the southern watchtower, the

northwest tower (Structure 1) and the sea tower appear to represent four towers of the castle.

4.3 CASTLE STRUCTURES

The 2015 saw the full investigation of two lost castle structures situated against the defensive circuit

on the northern outer ward, Structure 2 and Structure 3.  Structure 2 appears to represent a building

originating early in the castle’s history and which has produced important, well-stratified assemblages

relating to occupation of the castle.  Structure 3 belongs to the later medieval phase of occupation and

appears to relate to a modest domestic building.

4.3.1 Structure 2

Structure 2, first contacted during evaluation in 2008, was finally fully excavated during 2015.  The

building appears to belong to the earliest activity within the outer ward and was clearly built up against

Structure 1, the northwest tower, and F2 the western curtain wall both of which belong to this phase

dated to the 13th to 14th century.  Little by way of dateable material was recovered from the layers

associated with its original construction and the deposits which were dumped within it following its

abandonment.  Nevertheless, the few dateable artefacts which can be associated with it appear to be

consistent with a 13th to 14th-century date.
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The overall size of Structure 2 could be approximated from what remained of its original lime floor,

C1033.  This appeared to indicate a modest building perhaps with a footprint of c.5 x 3m, nestled in

the northwestern corner of the outer ward (Figure 11).  While the western and northern walls would

have been formed from the stone of the tower and curtain wall, it appears that the east and south

walls must have been timber.  This element of the building may have been the source of some of the

structural ironwork recovered.  This growing assemblage, which is noteworthy for its size is in itself

further evidence for timber construction and a number of nails, clench bolts, roves and hinge pivots

imply the presence of timber doors and shutters.

There are a number of clues as to the function of Structure 2.  The fact that this building was furnished

with a lime floor laid on a clay substrate is a notable feature and may hint at possible functions for the

space.  Lime floors are known for their ‘breathability’ - ability to allow passage of water vapour out

from underlying strata - and for their insulating and waterproof properties.  The lime floor would have

rendered the building suitable for a range of uses, which enables Structure 2 to be identified as more

than a simple lean-to shed or workshop - it may have been used for occupation, storage of foodstuffs

and/or preparation of food.  The position of drain F51 close-by suggests that nearby activities may

have required the disposal of quantities of liquids.  While the stance of Structure 2 had clearly been

damaged by later medieval intrusions, notably F44, there was no evidence for a hearth or fireplace

which suggests that the building was unheated.  This may tip the balance in favour of a service

building, the interior of which needed to be cool to cold in temperature and which needed to be clean.

It may be the case that Structure 2 represents an early castle service building used for food storage

or food preparation and which served other buildings located not far away in the north outer ward of

the castle.

The midden layer which was subsequently allowed to accumulate within Structure 2 almost certainly

did so following abandonment of the building for its original purpose.  The midden deposit, which

would originally contained a significant lost ‘vegetable’ or organic component, also included broken

pottery, waste from hunting, fish and animal bones from both kitchen preparation and consumption

at the table and occasional personal items.  The potential of this material to shed light on the foodways

and activities in the early castle is considerable and analysis of these assemblages will form a critical

element of the post-excavation programme.

4.3.2 Structure 3

Structure 3 was located against the northern curtain wall F25, following its widening in the later

medieval period allowing the building to be placed within this phase of the castle’s development.  The

full plan of the building may well lie beyond the eastern limit of Intervention 8, although the portion of

the building which was encountered still provides a number of clues about its plan and purpose.

The building was built up against the widened north curtain wall F25, which had been remodelled as

a large platform for artillery.  While the north wall of Structure 3 was certainly therefore of stone, the

rest of the building was clearly of timber construction.  The internal space of this small structure was

served by hearth F40.  F40 appeared to originally have been a stone-built fire-pit which incorporated
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an iron fire grid allowing it to be used to cook food.  The array of calcined bone surrounding the hearth

and recovered from the postholes of Structure 3 demonstrate that roasting meat was almost certainly

one of its functions.  The fire grid would also have enable metal pans and kettles to have been used

to heat water and cook potages and stews.  The calcined bone indicates that at least some of the fuel

put onto F40 was animal bone itself which can be used very effectively as a source of heat.  F40 was

set directly onto the surrounding earth which would appear to have formed the floor of the building.

The comparatively lowly status of this building, which was small, but heated and used for cooking, may

suggest that it was occupied night and day by those on guard.

An outlying posthole adjacent to Structure 3, F49, is difficult to interpret in isolation, but is of sufficient

size to indicate that it belonged to a substantial post.  It is likely that F49 represents a building located

to the south of Intervention 8, which may have been contemporary with Structure 3.  All of the

postholes encountered within this part of Intervention 8 provided an important indicator of the poor

visibility of such features within the strata on the island.

4.4 LATE MEDIEVAL IRON-WORKING

The significant evidence for late medieval iron-working encountered within Intervention 8 indicates that

this activity was focussed within this part of the outer ward.  Previous seasons of excavation had

recovered iron-working assemblages and recorded two hearths which clearly had some association

with the craft.  The results of the 2015 season included the identification of an area of in situ smithing

activity indicating that the footprint of the smithy lay within Intervention 8.  The poor visibility of

structural postholes within the surrounding soils has been demonstrated and it can be stated with a

high degree of confidence that the position of the principal metal-working layer C1030 and hearths

F29 and F32 lay within a workshop or workshops.  More precisely, the position of an anvil appears to

be reflected in the distribution of hammerscale within C1030 and also shows that fire-welding was

taking place.  The recovery of the large rotary grindstone and the size of smithing hearth bottoms

indicate that large iron items requiring sharpening were being made in the smithy by a team of smiths

which in turn elevates its identification to an armoury.

The presence of an armoury at Eilean Donan Castle in the later medieval period fits into a pattern of

evidence which is widespread across the Highlands.  A survey of Highland bloomery sites recorded

at least 150 such sites and are connected with a heightened demand for iron in smithies in both rural

and urban places.  This evidence for a surge in late medieval ironworking, has been connected to

inter-clan warfare of the period (Atkinson 2003).  Further evidence for this period of conflict comes

from the corpus of later medieval grave markers which are exemplified across western Scotland and

often commemorate men in full armour with large swords.  This martial theme which characterises

funerary sculpture is further evidence of the violent nature of this period.  Evidence from research

excavations at Portmahomack in Easter Ross identified a similar emphasis on the production of

swords in the late 15th to 16th century during a period when the church was also deliberately burnt

down.  Historical evidence documents a long-standing dispute between the Rosses and the Mackays

which culminated in the burning of the church, evidence for which included scorched stonework.  Full

investigation of the interior of the church also notably included the prominent grave of a man of large
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stature who appeared to have died of a blade injury to the face.  He had been buried with four skulls

surrounding his head.  His grave was subsequently reopened to receive the body of a second large

man displacing the skull of the first man.  This remarkable burial rite appears to mark a violent rivalry

between these men which continued beyond the grave (Carver et al 2016, 316-7).  Isotopic analysis

of the group of later medieval burials within the church indicate that the population originated on the

west coast and had moved to settle in Easter Ross.  Movement of clans may have contributed to and

indeed been caused by the levels of inter-clan conflict which characterises the period.

4.5 CASTLE RECONSTRUCTION

The principal impact of the castle’s restoration period on the medieval castle within Intervention 8

appears to have been the excavation of wall chasing trench F28.  The feature clearly belongs late in

the sequence of castle development, only being sealed by modern turf and topsoil in the north-facing

section.  Its characteristics are that along the route of F2 it appears to flank the fabric of the wall the

presence of which clearly influenced its original excavation.  Notably, however, F28 diverges from the

route of F2 and mined into the make-up of F25 quite considerably, and at the same time significantly

exceeding the depth of its make-up.  As such its interpretation as a straightforward example of a wall

chasing  feature deserves further discussion.

Classic wall-chasing trenches, quite literally, follow the make-up of a wall along its route, whereas F28

flanks F2 on its eastern side and damaged F25 quite badly.  It also exceeded the depth of the remains

of both walls very notably, being recorded as up to 0.80m deep and cut through a layer of rubbly soil

(C1044)  which drapes over all stone ruins on the island, relating to a period of the island’s history

when it was under cultivation.  It would appear that the excavators of F28 could see the line of F2 very

clearly and dug to one side of it to quite some depth.  Given that the feature appears to belong to the

period of the castle when interest was renewed by its rebuilding, it is possible that the feature

represents an attempt to enhance and accentuate the existing earthwork remains of the medieval

castle, and could be seen as an early attempt at interpretation of the monument.  Over time F28 was

gradually infilled, perhaps with its own original upcast which lay nearby, and only finally in very recent

times.  During the time it lay open as an earthwork in its own right it is likely to have influenced the

visibility of the remains on the island from the early 20th century, right up to the present day.  The

latest material within the fills of the feature included a late 20th-century washing-up liquid bottle, plastic

and concrete.

5.0 ARCHIVE

Assemblages of animal bone, slag and metal-working waste, ferrous and non-ferrous metalwork and

other small finds have been submitted for specialist identification and assessment.

The finds from the archaeological excavation are currently in the care of FAS Heritage; permission

for their removal from Scotland for temporary study has been granted by the Treasure Trove Advisory

Panel.  On completion of the excavations at the castle, the finds will be formally declared to the
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Treasure Trove Advisory Panel, to be allocated to a museum by the Queen’s and Lord Treasurer’s

Remembrancer.

A copy of this report will be sent to Nicola Hall, Historic Environment Scotland, the Highland Historic

Environment Record and the Trustees of the Conchra Charitable Trust.  The report will be made

available via OASIS (fieldarc1-258879) and a summary submitted to Discovery and Excavation

Scotland.
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APPENDIX C INDEX TO FIELD FILE

CODE DESCRIPTION RECORD FORMAT

Indices

YO1 Index of notebooks - -

YO2 Index of contexts 1 A4

YO3 Index of features 1 A4

YO4 Index of structures - -

YO5 Index of drawings - -

YO6 .0 Index of photographs 3 A4

.1 Index of film processing 1 A4

YO7 .0 Index of finds 1 digital

.1 Index of finds by context - -

.2 Index of finds by grid square - -

.3 Sample Register - -

.4 Artefact Register - -

.5 Finds Storage Register - -

YO8 Index of geophysical data files - -

YO9 .0 Index of survey stations - -

.1 Index of co-ordinate files - -

.2 Index of topographic files - -

YO10 Index of interventions - -

Y1 Notebooks

Contexts

Y2 .0 Context Record 17 A4

.1 Skeleton Record - -

.2 Coffin Record - -

.3 Masonry Record - -

.4 Timber Record - -

Features

Y3 .0 Feature Record 12 A4

.1 Auger Record - -

Structures

Y4 Structure Record - -

Site drawing

Y5 .0 Legend - -

.1 Plans - -

.2 Maps - -

.3 Sections - -

Photographs

Y6 .0 Black and white negatives 36 35mm

.1 Colour negatives 61 35mm

.2 Colour slides - -

.3 Colour enprints 61 6 x 4

.4 Black and white prints 1 A4 contact

Finds

Y7 .0 Finds Location Record - -

.1 Artefact Record - -

Survey

Y8 .0 Record of geophysical data files - -

.1 Record of .RAW data file - -

.2 Record of .FLD data file - -
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APPENDIX D STRATIGRAPHIC DIAGRAM
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APPENDIX E SUMMARY OF CONTEXT AND FEATURE RECORDS

* denotes numbers assigned in previous seasons

Summary of context records

Context Feature Identity Description Munsell

1000* - topsoil
allocated to the topsoil and vegetation cleared from all

interventions prior to evaluation
10YR 3/1

1009* 25 make-up
clay-bonded core and mortar-bonded elevations of wall F25.

Identified in 2010 as two distinct phases, C1075 and C1078
2.5Y 5/2

1023* 1 make-up

allocated to the stone, clay and mortar make-up of wall F1

consisting of roughly shaped and rounded boulders in elevation,

some robbed/collapsed, with a rubble core representing the

main surviving element of the fabric

-

1025* - bedrock allocated to the geologically variable bedrock of the island -

1029* - recovery context
allocated to the interface between the upcast deposits of F28,

and the in situ metalworking layers below
-

1030* - layer

very dark greyish-brown clayey silt with frequent charcoal and

slag inclusions, associated with hearth F29 and representing a

metalworking horizon.  Lenses of charcoal recorded in sondage

section

10YR3/2

1031* - layer

very dark grey clayey silt containing charcoal flecks, a high

proportion of animal bone, and interpreted as dumping of

domestic waste

10YR3/1

1075* 25 make-up
assigned to the northern 3.0m of curtain wall make-up,

consisting of angular grey and red stone fragments
-

1076* - levelling layer
extensive deposit of dark brown, rubble-rich clayey-silt with

inclusion of cobbles and gravel
10YR3/2

1077* - layer
layer of rubble identified south of wall F25 and extending across

much of the area of excavation
-

1078* 25 make-up

allocated to the southern 3.0m of curtain wall make-up,

distinguished from C1075 by greater proportion of medium- to

large grade angular granite cobbles.

-

1079* 41 backfill
backfill of wall-chasing trench, comprising a black clayey silt with

a quantity of modern glass and ceramic
10YR2/1

1081* - layer
black clayey silt overlying bedrock, defined following removal of

overlying C1077
10YR2/1

1082* 42 backfill
friable, black sandy silt backfill of postholes F42 overlying a

large post pad
10YR 2/1

1083 - levelling layer

layer of clayey silt with frequent lenses of pale frey clayey silt,

probably ash defined beneath C1044.  Defined against an

uneven rubbly laye C1084 and C1085. Lead shot, animal bone

and slag recovered

10YR 3/2

10YR 5/1

1084 - layer

defined following removal of C1083 as a dark grey clayey silt

containing iron objects and animal bone and mixed gravel and

rubble, possibly spread midden material. Fragment of residual

late Iron Age crucible recovered

10YR 3/2
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1085 - layer

dark brown, soft, friable plastic clayey silt containing charcoal

flecks and ashy lenses stained with ferrous material.  Overlay

metalworking horixon C1030

10YR 3/2

1086 43 make-up defined overlying C1030 as a stance of flat slabs laid in a group -

1087 44 backfill

dark grey silty clay backfill of pit F44 revealed following removal

of C1030.  Contained frequent tipping stones and a fragmentary

rotary grindstone.  Animal bone, pottery and slag also recovered

10YR 3/2

1088 45 backfill
friable, black sandy silt backfill of posthole F45 containing

occasional fragments of calcined animal bone
10YR 2/1

1089 46 backfill
black, sticky silt backfill of posthole F46 containing a single

upright packing stone and a flat pad stone
10YR 2/1

1090 47 backfill
black, sandy silt backfill of posthole F47 contained frequent

gravel and pebble-sized stones
10YR 2/1

1091 48 backfill
black, silt backfill of posthole F48 containing occasional stones

and calcines animal bone
10YR 2/1

1092 49 backfill

black sandy silt backfill of posthole F49 containing occasional

charcoal flecks, calcined animal bone and stones, with possible

large packing stone

10YR 2/1

1093 - lens
Concentration of calcined animal bone within a black silt matrix,

contained occasional charcoal and coarse gravel
10YR 2/1

1094 - lens
Concentration of calcined animal bone within a black silt matrix,

contained occasional charcoal and coarse gravel
10YR 2/1

1095 50 backfill

sticky black sandy silt backfill of pit F50 containing frequent slag,

animal bone and charcoal. Ceramic and iron nails also

recovered

10YR 2/1

1096 - spread

Mixed spread of ashy silt containing lenses and patches of

reddish-brown, yellowish-brown and dark greyish-brown under

C1030. Animal bone and slag recovered

5YR 4/4

1097 51 make-up

assigned to corner of structure of lime-mortar bonded rubble

construction emerging from southern limit of Intervention 8 in

2015, interpreted as possible sea gate

-

1098 52 make-up
make-up of drain passing through west curtain wall, rubble-built

butt-ends
-

1099 53 backfill

very dark brown silt y clay backfill of pit F53 containing frequent

stone inclusions and charcoal flecks.  Calcined bone and an iron

object also recovered

10YR 2/2

Summary of feature records

FNo Contexts Identity Description

1*
1023

1024
wall

allocated to the stone and mortar walls of tower S1, remains of which are visible as

an earthwork

2* 1026 wall

allocated to the north-south wall running from tower S1 towards the main keep. The

make-up, which may have been clay-bonded, had been badly truncated to the east,

with only some elements of the western elevation surviving, F2 largely consisted of

irregular rubble core



FAS2016 658 LDC407.wpd Eiii  

FNo Contexts Identity Description

FIELD ARCHAEOLOGY SPECIALISTS

25*

1009

1075

1078

wall
allocated to the stone, clay and mortar-built wall which consisted of a clay-bonded

core, and regular elevations, which appeared to have been mortar bonded

28*

1041

1042

1043

wall chasing

trench

allocated to an irregular trench which appears to have been excavated in order to

define the course of the tower and adjacent curtain wall (F1 and  F2)

41 1079
wall chasing

trench

allocated to a linear feature encountered along the eastern side of wall F1, backfilled

with a single deposit producing modern material

42 1082 posthole

posthole identified following removal of C1077, seen against bedrock but probably

cut through C1077.  Base of posthole excavated and found to be 0.45m x 0.40m x

0.20m and containing a single post pad in the base.

43 1086 stance
defined overlying C1030 as a group of flat mica schist slabs set level in a group

measuring c.1.0m x 0.50m.

44 1087 pit
large sub-rectangular pit excavated following removal of C1030 and found to

measure 2.4m x 1.2m x 0.70m

45 1088 posthole

posthole identified following removal of C1077, seen against bedrock but probably

cut through C1077.  Base of posthole excavated and found to be 0.34m x 0.32m x

0.12m

46 1089 posthole

posthole identified following removal of C1077, seen against bedrock but probably

cut through C1077.  Base of posthole excavated and found to be 0.50m x 0.40m x

0.15m and contained an upright packing stone and a pad stone

47 1090 posthole

posthole identified following removal of C1077, seen against bedrock but probably

cut through C1077.  Base of posthole excavated and found to be 0.30m diam x

0.20m

48 1091 posthole

posthole identified following removal of C1077, seen against bedrock but probably

cut through C1077.  Base of posthole excavated and found to be 0.65m x 0.40m x

0.25m

49 1092 posthole
posthole identified following removal of C1077, seen against bedrock but probably

cut through C1077.  Base of posthole excavated and found to be

50 1095 pit
pit cut through C1031 and cut in turn by wall chasing trenches, backfilled once with

slag rich C1095, measured 1.3m x 1.0m x 0.30m

51 1097 sea gate
corner of stone-built, lime mortar-bonded wall emerging from southern limit of

Intervention 8 in 2015. 

52 1098 drain

assigned to deliberately made gap in make-up of west curtain wall F2 interpreted as

the base of a drain which passed through the make-up of the wall, measured up to

0.40m wide

53 1099 pit
pit defined following excavation of F28, against the east side of the west curtain wall,

measured 1.8m x 1.0m x 0.40m
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APPENDIX F INDEX OF PHOTOGRAPHS

  Camera: Nikon FM2  Film : Fuji Superia Film No: N27

  Slide  G Print  T  Colour T Mono G ISO : 400

 Frame Lens Scale Direction Int. No. Module Subject Details (F/C Nos) Notes Date Initials

0

1 z 2m N 8 - P C1083 pre-excavation - 09/15 CAS

2 z 0.3m N 8 - P C1077 (C1093) pre-excavation - 09/15 RJ

3 z 0.3m N 8 - P C1077 (C1094) pre-excavation - 09/15 RJ

4 z 1m S 8 - P C1030 pre-excavation - 09/15 CAS

5 z 1m S 8 - P C1030 pre-excavation - 09/15 CAS

6 z 1m W 8 - P F44 C1087 pre-excavation - 09/15 CAS

7 z 0.3m S 8 - P F48 C1091 pre-excavation - 09/15 RJ

8 z 0.3m W 8 - P F46 C1089 F47 C1090 pre-exc - 09/15 RJ

9 z 0.3m E 8 - P F42 C1082 pre-excavation - 09/15 RJ

10 z 0.3m S 8 - P F45 C1088 pre-excavation - 09/15 RJ

11 z - N 8 - P General view of excavation area - 09/15 JGL

12 z - N 8 - P General view of excavation area - 09/15 JGL

13 z 0.3m SW 8 - P F46 C1089 pre-excavation - 09/15 RJ

14 z 1m N 8 - P F44 post-excavation - 09/15 CAS

15 z 0.3m S 8 - P F49 C1092 pre-excavation - 09/15 RJ

16 z 1m S 8 - P General view of posthole area - 09/15 RJ

17 z 1m S 8 - P General view of posthole area - 09/15 RJ

18 z 1m N 8 - P General view of posthole area - 09/15 RJ

19 z 1m N 8 - P General view of posthole area - 09/15 RJ

20 z 0.3m W 8 - P F45 post-excavation - 09/15 RJ

21 z 0.3m S 8 - P F49 post-excavation - 09/15 RJ

22 z 0.3m E 8 - P F42 post-excavation - 09/15 RJ

23 z 0.3m W 8 - P F46 post-excavation - 09/15 RJ

24 z 0.3m W 8 - P F47 post-excavation - 09/15 RJ

25 z 0.3m S 8 - P F48 post-excavation - 09/15 RJ

26 z 2m S 8 - S Int 8 north-facing section - 09/15 RJ

27 z 2m S 8 - S Int 8 north-facing section - 09/15 RJ

28 z - N 8 - P W orking shot - 09/15 JGL

29 z - N 8 - P W orking shot from  tower - 09/15 JGL

30 z - N 8 - P W orking shot from  tower - 09/15 JGL

31 z - N 8 - P W orking shot from  tower - 09/15 JGL

32 z 1m S 8 - P C1030 pre-excavation - 09/15 RJ

33 z 1m S 8 - P C1031 pre-excavation - 09/15 RJ

34 z 0.5m E 8 - P F50 post-excavation - 09/15 RJ

35 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ

36 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ
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  Camera: Nikon FM2  Film : Fuji Superia Film No: N28

  Slide  G Print  T  Colour T Mono G ISO : 400

 Frame Lens Scale Direction Int. No. Module Subject Details (F/C Nos) Notes Date Initials

0

1 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ

2 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ

3 Spoiled

4 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ

5 z - S 8 - P General view F2 and tower - 09/15 RJ

6 z - S 8 - P General view F2 and tower - 09/15 RJ

7 z 1m N 8 - P F2 C1026 pre-excavation - 09/15 RJ

8 z 1m N 8 - P F2 C1026 pre-excavation - 09/15 RJ

9 z 1m N 8 - P F2 C1026 pre-excavation - 09/15 RJ

10 z 1m N 8 - P F2 C1026 pre-excavation - 09/15 RJ

11 z 1m S 8 - P C1033 pre-excavation - 09/15 RJ

12 z 1m S 8 - P C1033 pre-excavation - 09/15 RJ

13 z 0.5m W 8 - P C1033 pre-excavation - 09/15 RJ

14 z 0.5m W 8 - P C1033 pre-excavation - 09/15 RJ

15 z 0.5m S 8 - E F51 C1097 north elevation - 09/15 RJ

16 z 0.5m S 8 - E F51 C1097 north elevation - 09/15 RJ

17 z 0.5m E 8 - E F51 C1097 west elevation - 09/15 RJ

18 z 0.5m N 8 - P F51 C1097 plan - 09/15 RJ

19 z - W 8 - P General view of F51 looking W - 09/15 RJ

20 z 0.3m W 8 - P F52 C1098 plan - 09/15 RJ

21 z 0.3m E 8 - P F52 C1098 plan - 09/15 RJ

22 z 0.3m E 8 - P F52 C1098 plan - 09/15 RJ

23 z 2m S 8 - S Int 8 north-facing section - 09/15 RJ

24 z - SW 8 - P General view western area - 09/15 RJ

25 z - SE 8 - P General view western area - 09/15 RJ

26 z 0.5m E 8 - P Detail of vitrified rock - 09/15 RJ

27 z 0.5m W 8 - P F53 post-excavation - 09/15 RJ

  Camera: Nikon FM2  Film : Ilford HP5 plus Film No: N29

  Slide  G Print  T  Colour G Mono T ISO : 400

 Frame Lens Scale Direction Int. No. Module Subject Details (F/C Nos) Notes Date Initials

1 z 2m N 8 - P C1083 pre-excavation - 09/15 CAS

2 z 0.3m N 8 - P C1077 (C1093) pre-excavation - 09/15 RJ

3 z 0.3m N 8 - P C1077 (C1094) pre-excavation - 09/15 RJ

4 z 1m S 8 - P C1030 pre-excavation - 09/15 CAS

5 z 1m W 8 - P F44 C1087 pre-excavation - 09/15 CAS

6 z 0.3m S 8 - P F48 C1091 pre-excavation - 09/15 RJ

7 z 0.3m W 8 - P F46 C1089 F47 C1090 pre-exc - 09/15 RJ
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  Slide  G Print  T  Colour G Mono T ISO : 400

 Frame Lens Scale Direction Int. No. Module Subject Details (F/C Nos) Notes Date Initials
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8 z 0.3m E 8 - P F42 C1082 pre-excavation - 09/15 RJ

9 z 0.3m S 8 - P F45 C1088 pre-excavation - 09/15 RJ

10 z 0.3m SW 8 - P F46 C1089 pre-excavation - 09/15 RJ

11 z 1m N 8 - P F44 post-excavation - 09/15 CAS

12 z 0.3m S 8 - P F49 C1092 pre-excavation - 09/15 RJ

13 z 1m S 8 - P General view of posthole area - 09/15 RJ

14 z 1m N 8 - P General view of posthole area - 09/15 RJ

15 z 0.3m W 8 - P F45 post-excavation - 09/15 RJ

16 z 0.3m S 8 - P F49 post-excavation - 09/15 RJ

17 z 0.3m E 8 - P F42 post-excavation - 09/15 RJ

18 z 0.3m W 8 - P F46 post-excavation - 09/15 RJ

19 z 0.3m W 8 - P F47 post-excavation - 09/15 RJ

20 z 0.3m S 8 - P F48 post-excavation - 09/15 RJ

21 z 2m S 8 - S Int 8 north-facing section - 09/15 RJ

22 z 1m S 8 - P C1030 pre-excavation - 09/15 RJ

23 z 1m S 8 - P C1031 pre-excavation - 09/15 RJ

24 z 0.5m E 8 - P F50 post-excavation - 09/15 RJ

25 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ

26 z 1m S 8 - P F2 C1026 pre-excavation - 09/15 RJ

27 z 1m N 8 - P F2 C1026 pre-excavation - 09/15 RJ

28 z 1m S 8 - P C1033 pre-excavation - 09/15 RJ

29 z 0.5m W 8 - P C1033 pre-excavation - 09/15 RJ

30 z 0.5m S 8 - E F51 C1097 north elevation - 09/15 RJ

31 z 0.5m E 8 - E F51 C1097 west elevation - 09/15 RJ

32 z 0.5m N 8 - P F51 C1097 plan - 09/15 RJ

33 z 0.3m W 8 - P F52 C1098 plan looking W - 09/15 RJ

34 z 0.3m E 8 - P F52 C1098 plan looking E - 09/15 RJ

35 z 2m S 8 - S Int 8 north-facing section - 09/15 RJ

36 z 0.5m W 8 - P F53 post-excavation - 09/15 RJ
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APPENDIX G INDEX OF FINDS

Find CNo FNo Easting Northing Ht Rec Level Material Identity Type Count

282 1030 4962.66 5008.02 5.67 C metal pb 1

283 1099 53 C metal fe ?dress pin 1

284 1030 4962.99 5007.68 5.66 C metal fe nail 2

285 1031 4961.55 5012.62 5.02 C metal fe nail 1

286 1031 4961.89 5013.55 5.10 C metal fe nail 1

287 1031 4961.39 5013.52 5.15 C metal fe nail 2

288 1031 4961.84 5012.62 4.99 C metal fe nail 1

289 1084 4961.86 5007.45 5.64 C metal fe ?ferrule ?arrowhead 1

290 1030 4963.17 5013.74 5.34 C metal fe nail 1

291 1084 4961.89 5007.72 5.64 C metal fe nail 1

292 1029 4969.33 5018.09 5.37 C metal fe nail 1

293 1029 4970.06 5018.30 5.36 C metal fe nail 1

294 1030 4962.57 5010.99 5.36 C metal fe nail 2

295 1030 4962.66 5012.95 5.34 C metal fe nail 1

296 1029 4968.85 5017.76 5.36 C metal fe structural 1

297 1030 4963.13 5014.05 5.35 C metal fe nail 1

298 1084 4962.51 5007.99 5.60 C metal fe rivet 1

299 1030 4963.09 5013.97 5.33 C metal fe nail 1

300 1083 4961.86 5008.93 5.57 C metal pb musket ball 1

301 1030 4962.45 5011.28 5.39 C metal cu buckle 1

302 1085 4962.45 5011.28 5.39 C metal cu buckle 1

303 1084 4962.76 5008.11 5.67 C metal fe ?hinge pivot 1

304 1030 4961.8 5010.88 5.42 C metal fe undiagnostic 1

305 1030 4962.48 5012.04 5.40 C metal fe undiagnostic 1

306 1084 4964.09 5009.18 5.69 C
ceramic

o
crucible 1

307 1084 4962.27 5007.72 5.62 C metal fe undiagnostic 1

308 1084 4962.4 5007.75 5.59 C metal fe nail 1

309 1030 4961.62 5010.47 5.41 C metal fe nail 1

310 1084 4962.2 5008.27 5.64 C metal fe nail 2

311 1085 4961.77 5010.61 5.45 C metal fe undiagnostic 1

312 1031 4961.68 5013.23 5.12 C metal fe nail 1

313 1084 4962.98 5007.88 5.60 C metal fe nail shaft? 1

314 1031 4961.74 5012.44 5.06 C metal fe nail 1
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315 1030 4962.61 5011.82 5.36 C metal fe structural 1

316 1084 4962.20 5008.16 5.62 C metal fe nail 1

317 1085 4962.04 5010.41 5.49 C metal fe nail head? 1

318 1084 4962.20 5008.00 5.65 C metal fe ?structural 1

319 1030 4962.57 5012.09 5.34 C metal fe ?nail 1

320 1031 4961.24 5012.52 5.02 C metal fe undiagnostic 1

321 1030 4962.85 5013.09 5.39 C metal fe undiagnostic 1

322 1084 4962.19 5008.40 5.63 C metal fe ?structural 1

323 1030 C metal fe undiagnostic 1

324 1030 C metal fe undiagnostic 1

325 1030 C metal fe ?nail 1

326 1030 C metal fe ?nail 1

327 1030 C metal fe ?nail head 1

328 1030 C metal fe ?structural 1

329 1030 C metal fe ?nail head 1

330 1030 C metal fe ?nail 1

331 1030 C metal fe ?nail 1

332 1030 C metal fe nail 1

333 1030 C metal fe ?nail 1

334 1030 C bone a assemblage 4

335 1030 C ceramic assemblage 3

336 1030 C slag assemblage res

337 1030 C matrix environmental res

338 1030 C matrix environmental flot

339 1030 C slag assemblage

340 1031 C metal fe ?nail 1

341 1031 C metal fe rivet 1

342 1031 C metal fe nail 1

343 1031 C metal fe nail 1

344 1031 C metal fe nail 1

345 1031 C metal fe nail 1

346 1031 C metal fe nail 1

347 1031 C metal fe nail 1
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348 1031 C metal fe nail 1

349 1031 C metal fe nail 1

350 1031 C metal fe ?nail 1

351 1031 C metal fe fish hook 1

352 1031 C metal fe undiagnostic 1

353 1031 C metal cu chape 1

354 1031 C bone o ?knife handle 1

355 1031 C ceramic assemblage 10

356 1031 C bone a assemblage

357 1031 C slag assemblage

358 1031 C bone a assemblage res

359 1031 C slag hammerscale res

360 1031 C matrix environmental flot

361 1031 C matrix environmental res

362 1077 C bone a assemblage

363 1091 48 C bone a assemblage

364 1099 53 C bone a assemblage

365 1095 50 C slag assemblage

366 1095 50 C metal fe nail 1

367 1095 50 C bone a assemblage

368 1095 50 C metal fe nail 1

369 1095 50 C metal fe nail 1

370 1095 50 C metal fe ?rivet 1

371 1083 C slag assemblage

372 1083 C bone a assemblage

373 1083 C ceramic 1

374 1083 C metal fe nail 1

375 1084 C bone a assemblage

376 1084 C slag assemblage

377 1084 C ceramic clay pipe 1

378 1084 C metal fe nail 1

379 1085 C slag assemblage
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380 1085 C bone a assemblage

381 1085 C metal fe nail 1

382 1085 C metal fe ?nail 1

383 1085 C metal fe ?nail 1

384 1088 45 C bone a assemblage

385 1092 49 C bone a assemblage

386 1087 44 C stone a 1

387 1093 C bone a assemblage res

388 1093 C matrix environmental flot

389 1093 C matrix environmental res

390 1094 C bone a assemblage res

391 1094 C matrix environmental flot

392 1094 C matrix environmental res

393 1096 C slag assemblage

394 1096 C bone a assemblage

395 1096 C metal fe ring 1

396 1096 C metal fe rove 1

397 1096 C bone a assemblage res

398 1096 C slag hammerscale res

399 1096 C matrix environmental flot

400 1096 C matrix environmental res

401 1087 44 C stone o grindstone rotary 6
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APPENDIX H ASSESSMENT OF METALW ORKING RESIDUES

Cecily Spall, FAS Heritage

1.0 INTRODUCTION

A medium assemblage of slag recovered from two deposits and weighing c.42kg was submitted for identification

and assessment.  The assemblage was recovered from a late medieval metalworking horizon and later features

and soils.

2.0 METHODOLOGY

No on-site sub-sampling regime was implemented during fieldwork and the assemblage represents all slags

excavated, collected either by hand (3-D positioned or recovered by feature) or recovered by the site soil

sampling strategy.  In summary, deposits were bulk sampled for coarse-sieving and further samples passed

through a Sirâf tank (1mm mesh; min.10l or 100% if associated with metallurgical processes) capturing smaller

grade slag and micro-slags which were collected by scanning a magnet through dry flotation residues sieved to

2mm and 500micron grade.

A primary iron-working deposit was identified - C1030 - and was the subject of grid sampling for hammerscale.

A total of 60 grab samples each weighing c.100g were recovered from across the hand-cleaned surface of C1030

on a 0.30m grid interval.  The samples were washed through on a 300mm sieve, air-dried and scanned with a

magnet to recover ferrous material which was then weighed and visually inspected for flake to spheroidal

hammerscale ratio (Table 2).

The bulk material was identified visually and sorted into type, weighed, measured where appropriate and as far

as possible identified as belonging to one of the following categories (Table 1):

dense slag (ds); ferruginous concretion with hammerscale (fc); flake or spheroidal hammerscale (hs); fuelash

slag (fs); smithing hearth bottom (shb); tap slag (ts); tuyère (ty); undiagnostic iron-working slag (uis); vitrified

furnace lining (vfl).

Smithing hearth bottoms were measured (diam. i x thickness T) and weighed, or where incomplete the diameter

and/or the percentage of the whole represented were estimated allowing for the weight to be estimated.

3.0 RECONSTRUCTING METALLURGICAL PROCESSES

Iron-working begins with the bloomery process of smelting ore to win an iron bloom, followed by primary smithing

whereby the slag-rich, spongy bloom is consolidated into a billet by hammering, followed by secondary smithing

of a billet into objects.  The first two stages happen at one site and are immediately sequential, while secondary

smithing, i.e. the production of wrought objects from consolidated billets, can take place at a later stage and at

a different site along with the maintenance and repair of items and recycling of scrap.  Each stage requires a

range of resources and in turn produces a range of waste products, some diagnostic allowing these metallurgical

stages to be identified in overview.  In overview, the Eilean Donan assemblage has produced slag and residues

which are broadly diagnostic of secondary smithing, but one smithing hearth bottom or ‘slag cake’ was extremely

dense, without characteristic vesicular structure and possibly manganese rich.

Smelting produces diagnostic tap or rake slag, the former being a liquid ‘gangue’ of non-iron minerals, primarily

silicates, released in a liquid state from the furnace shaft through a tapping arch in the furnace base or allowed
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to pool at the base producing dense slag cakes.  No tap slag was clearly identified in the assemblage, although

one very dense slag cake may have had tap slag-like run surface.

Smelting slag cakes are plano- or concavo-convex in form and can sometimes be differentiated from smithing

hearth bottoms on morphological grounds as they tend to be less vesicular or denser and can have run surfaces

similar to tap slag.  W here the distinction can be made visually identification has been reinforced by comparing

mean density (McDonnell 1994, 230).  One slag cake was notably dense along with a fragment recorded as

dense slag which may represent part of a smelting cake.

Primary smithing produces amorphous smithing slags and large thick flake hammerscale and high relative

percentages of spheroidal hammerscale.  Flake hammerscale is formed by oxides dislodged from the surface

of hot iron by hammering both during consolidation of a bloom and during secondary smithing; spheroidal

hammerscale is formed when molten droplets of oxides are expelled under pressure and harden in the air during

primary smithing of a bloom and during fire welding (McDonnell 1984; 1986; Starley 1995).

Secondary smithing also produces flake and spheroidal hammerscale, amorphous smithing slag and smithing

hearth bottoms (shbs) which are characteristically plano- or concavo-convex in form.  Compositionally, they are

primarily fayalitic (iron silicates).  In a couple of instances double shbs, one formed on top of the other, were

recorded indicating two episodes of smithing had taken place before removal of the slag cake from the smithing

hearth.  W here pieces of slag were clearly derived from a fragmented shb it was catalogued as dense slag; these

were recorded frequently since shbs are characteristically brittle and easily shattered (Bachman 1982, 5).  W here

recorded the make-up tended to be vesicular throughout.  Ferruginous concretions – fc – were recorded

characterised by brightly coloured rust deposits and hammerscale could sometimes be discerned within the

make-up.  These are considered to be smaller grade smithing residues including amorphous slag and

hammerscale which have become fused into a single mass by post-depositional processes but may represent

the floor surfaces of iron-working areas.

Recent studies using high-speed film have confirmed that spheroidal hammerscale can be the result of molten

oxides expelled during the closing of a fire weld (Dungworth and W ilkes 2009; McDonnell 1986, 146; Young

2011).  A range of spheroidal microslags, some known as combustion spheres, can also be produced during

primary smithing by accidental burning of the iron when over heated; these can only be differentiated from

spheroidal hammerscale by microscopic examination, but given the quantities and distribution represented it has

been assumed that the Eilean Donan spheroidal scale is indicative of secondary smithing fire welding techniques.

All stages of iron-working can produce residues which are not diagnostic of smithing stages or other high

temperature processes.  Vitrified furnace lining (vfl) has a characteristic appearance of a black to grey vitrified,

glassy interior and brightly coloured (red to orange) oxidised exterior with grey cinder margins.  Vfl is not

necessarily diagnostic of any stage or iron-working or actually metal-working per se.  Nevertheless the material

was sometimes noted adhering to the edge of slag cakes and was almost exclusively recovered from features

and deposits which also yielded other iron-working residues.  The edge of one possible blowing hole for a tuyère

was identified demonstrating as a minimum that the hearth linings derived from a structure which required

concentrated oxygen input and therefore probably not domestic in nature.

3.1 HAMMERSCALE DISTRIBUTION

The surface distribution of hammerscale across C1030 which was the subject of grid sampling appeared to reveal

further evidence for secondary smithing practice at the site.  Analysis of the components of each grab sample

was recorded (see Table 2) by weight and hammerscale ratio and the results have been prepared visually as
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Figure 1.  Iron-working processes are generally undertaken at waist height with furnaces raised on a platform and

anvils set at a similar level.  W hen hot iron is taken out of the fire the surface oxidises and flakes of hammerscale

fall off close to the anvil when the iron is worked.  W hen two or more pieces of iron are forged together, for

example when welding or forming a blade edge, molten slag is driven off at force when the two pieces of metal

are hammered together forming spheroidal hammerscale which falls further from the anvil position.  W hen floor

surfaces of working areas are preserved the distribution and quantity of hammerscale can reveal evidence for

lost structures.

The distribution of hammerscale by weight often group close together with the area central to the extents of

C1030 being comparatively hammerscale rich.  These samples also often contain greater quantities of flake

hammerscale suggesting the anvil lay within this zone of C1030.  There is a notable comparable dearth of

hammerscale-rich samples - Samples 27, 35 and 36 - which may indicate that the anvil was situated there or

thereabouts.  The distribution of spheroidal hammerscale is also of interest.  The samples which were

comparably richest in spheroidal hammerscale were situated closer to the periphery of C1030 which supports

the possible position of the anvil.

Table 1 Summary of assemblage

Feature Context Identification Weight (g) Dimensions (mm)

1030

SHB

SHB

SHB

SHB

SHB (double)

SHB (?smelting cake)

SHB

SHB

DS (?including fragment of smelting cake)

UIS

VFL (?including possible blowing hole)

FC

UIS w VFL

HS

650 (50%)

446 (70%)

1300 (100%)

628 (100%)

883 (100%)

1306 (80%)

1374 (100%)

1220 (100%)

8660

6254

1192

1626

6492

492

120mm i x 20mm T

110mm i x 35mm T

130mm i x 65mm T

100mm i x 40mm T

110mm i x 55mm T

115mm i x 50mm T

140mm i x 70mm T

140mm i x 60mm T

-

-

-

-

-

-

1031

SHB

DS

UIS

1226 (100%)

470

352

110mm i x 50mm T

-

-

1083 UIS 646 -

1084

SHB

DS

UIS

452 (50%)

1388

230

140mm i x 40mm T

-

-

1085

SHB (double)

DS

VFL

UIS

996 (100%)

382

96

1362

110mm i x 70mm T

-

-

-

50 1095 SHB 1230 (100%) 110mm i 90mm T

1096
VFL

UIS

88

156

-

-

Table 2 Hammerscale weights and ratios from C1030
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Sample No Weight (mg) Flake:Scale

1 23 1:10

2 18 1:20

3 39 1:5

4 42 1:10

5 59 1:10

6 50 1:10

7 87 1:20

8 69 1:10

9 82 1:10

10 27 1:5

11 30 1:5

12 21 1:5

13 78 1:10

14 122 1:10

15 47 1:20

16 104 1:10

17 60 1:10

18 35 1:5

19 124 1:10

20 50 1:10

21 105 1:10

22 98 1:10

23 27 1:20

24 146 1:10

25 113 1:20

26 136 1:20

27 69 1:10

28 118 1:10

29 81 1:5

30 38 1:5

31 82 1:5

32 82 1:5

33 106 1:10

34 110 1:10

35 39 1:20

36 112 1:20

37 65 1:20

38 194 1:20

39 70 1:20

40 84 1:10

41 81 1:10

42 66 1:10

43 48 1:5
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44 28 1:5

45 43 1:5

46 5 1:20

47 10 1:20

48 130 1:5

49 54 1:5

50 87 1:10

51 60 1:20

52 186 1:10

53 221 1:20

54 149 1:20

55 121 1:20

56 78 1:20

57 287 1:20

58 111 1:10

59 72 1:10

60 50 1:10

4.0 DISCUSSION AND RECOMMENDATIONS

The assemblage of iron-working residues from Eilean Donan from all seasons of fieldwork now amounts to

almost 200kg and constitutes an important assemblage representing smelting and smithing processes from a

late medieval castle context.

The assemblage should be retained for archive and included in any future study of the evidence for iron-working

at the site.  Further analysis of the relative density of slag cakes should be undertaken with a view to

differentiating smelting and smithing processes.  Analytical investigation of dense slag cakes could be considered

to examine quantities of manganese.
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APPENDIX I ANIMAL BONE ASSESSMENT 

Matilda Holmes

1.0 INTRODUCTION

Eilean Donan Castle is located in western Scotland, at the confluence of three lochs.  Settlement in the form of

a castle has been recorded since the 13th century, with complete rebuilding in the 20th century following its

destruction in the 18th century.  Latest excavations took place in 2015, the findings of which will be presented

here.  However, an earlier evaluation produced further data, and costings for the inclusion of this material will be

factored in for full analysis.

2.0 METHODS

All bones and teeth were recorded, although for some elements a restricted count was employed to reduce

fragmentation bias: vertebrae were recorded when the vertebral body was present; and maxilla, zygomatic arch

and occipital areas of the skull were identified from skull fragments.  A basic recording method was employed

to assess the potential of the animal bone assemblage.  The number of bones and teeth that could be identified

to taxa were noted, as were those that could be used to age the major domesticates (tooth wear and bone

fusion).  The quantity of bones likely to be useful for biometric analysis were also recorded.  Other information

included condition and the incidence of gnawing and butchery marks.  All fragments were recorded by context

including those that could not be identified to taxa.  Recording methods and analysis are based on guidelines

from Baker and W orley (2014).

3.0 SUMMARY OF FINDINGS

The majority of the assemblage relates to the medieval use of the castle, coming from 13th-century context, with

some 15th to 17th-century material also recovered.  All contexts included hand-collected material, while the

midden layer (C1031) and contexts from the lens of burnt animal bone within rubble layer C1077 were 100%

sieved.

In both phases cattle predominated the mammal bone assemblage, with sheep the next most common taxa, then

pig (Table 1).  Occasional finds of dog, red and roe deer and micro-mammal (rodent or insectivore) bone were

also recorded.  Bird remains were scarce and included domestic fowl (chicken), and possibly partridge and

juvenile corvid bones that will be further identified during full analysis.  Fish were the most commonly recovered

animal.  W hile a few finds of larger cod species were made in the hand-collected material, the majority belonged

to smaller taxa recovered from the midden that will also be identified to taxa where possible during full analysis.

There is good potential for the recovery of ageing data (from tooth wear and bone fusion) from cattle, particularly

in the medieval assemblage (Table 2).  Fewer data are available for sheep/ goat and pig remains.

Table 1 Number of fragments recorded for the major domesticated, birds and other taxa.  Hand-collected and

sieved material.

Phase Cattle Sheep Pig Bird Bird taxa Fish Other taxa

13th C 178 70 23 6
Domestic fowl; ?partridge; ?

Juvenile crow
247

Dog; red and roe deer; winkle; oyster;

common  land snail; rodent

M15th-

M17th C
56 6 3 1 Domestic fowl 1



FAS2016 658 LDC407.wpd Iii  

FIELD ARCHAEOLOGY SPECIALISTS

Table 2 Number of bones and teeth likely to provide ageing and metrical data for the major domesticates. Mand

= mandible wear; teeth = tooth wear; fusion = bone fusion; meas. = metrical data.

Cattle Sheep/goat Pig

Phase Mand Teeth Fusion Meas Made Teeth Fusion Meas Mand Teeth Fusion Meas

13th C 1 7 68 20 1 9 16 1 7

M15th-

M17th

C

4 21 7 1 2 1 1

No associated bone groups were recorded, although it was observed that cattle bones were recovered from all

parts of the carcass, with a possible dearth of crania fragments.  A high number of metapodials and phalanges

were noted, particularly from 15th to17th-century C1084, which may relate to a particular type of butchery deposit.

Bones were generally in fair condition, although there was a greater range of preservation from C1031 and

C1095, which may indicate mixing of deposits (Table 3). Gnawing and butchery marks were infrequently

observed, while two thirds of the contexts included burnt bone.  This was particularly notable from contexts

relating to C1077, which included large amounts of highly fragmented calcined bone.  A cursory look through this

material suggests that little bone survived well enough to be identified to taxa or anatomy, although it should be

fully recorded during future work.

Table 3 Preservation and bone modifications observed on the bones for each context

Preservation Bone modification

Phase Good Fair Poor Good-Poor Gnawed Butchered Burnt

13th C 2 1 2 2 2 5

M15th-M17th

C
1 1

Total 0 6 1 2 2 3 6

3.0 POTENTIAL AND SIGNIFICANCE

The use of a 100% sieving strategy on targeted contexts has resulted in the recovery of very tiny bones of fish,

birds and micro-mammals that will be vital to understanding the diet, foodways and status of those living at the

site in the 13th century.  Although preservation of bone was highly varied, it was sufficient for identification, though

some, more nuanced, information such as butchery marks may be lost.  There is good potential for the analysis

and interpretation of the age of death of cattle and, to a lesser extent, sheep/ goat and pig remains.  This will

allow an understanding of the extent to which they were used for secondary products prior to death, or whether

they were raised primarily for meat.  The moderate size of the assemblage will be increased with the inclusion

of material from earlier investigations presented in Table 4 (Smith 2009).  W ith this addition the number of

fragments identified as cattle, sheep/ goat and pig is well over the minimum suggested limit of 300 for full analysis

and interpretation (Hambleton 1999).  In summary, it should be possible to gain an understanding of the site in

terms of provisioning, diet, status and possibly also the use of space within the medieval settlement.

Table 4 Approximate total number of animal bones and teeth identified to taxa from the evaluation (Smith 2009)

and excavation (this assessment).  Hand-collected and sieved material included.
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Evaluation LDC 15

Taxa 13th C M15 - M17C

Cattle 112 178 56

Sheep/goat 74 70 6

Pig 31 23 3

Dog 1

Red deer 7 4

Roe deer 2

Micro mammal 7 2

Bird 5* 6 1

Fish 164 247

Total 400 533 66

As well as being significant for the understanding of the site, there is potential for this to provide a key

assemblage to add to the scant knowledge of the zooarchaeology of Scottish medieval castles, particularly those

on the W est coast.  W hile considerable work has been carried out on Scottish urban animal bone assemblages

(e.g. Smith 1998; n.d.), little has been published on contemporary high-status secular sites.  A brief review of

available site reports suggests that there are very few 13th century castle animal bone assemblages, which is

also observed in the research framework for Scotland (Price and Hall 2012, 44).  This assemblage will go some

way towards addressing this imbalance.

The 15th to 17th century assemblage is too small to warrant detailed analysis.

4.0 RECOMMENDATIONS

The faunal remains from Eilean Donan Castle are fairly well preserved and provide a large sample from a known,

well-dated medieval castle site.  It is recommended that the animal bone from both the evaluation and excavation

is fully recorded and analysed to provide interpretations on the diet, provisioning and status of those living at the

site in the medieval period.  Some attempt should be made to look at spatial patterning if the location of trenches

allows, based on the presence of burnt bone and possible redistribution of elements representing activity areas.

Furthermore, findings should be discussed in combination with other specialist reports from the site, possibly by

communication between specialists or circulation of the draft report prior to the final edit.

This site also represents an opportunity to provide a better understanding of Scottish zooarchaeology in a wider

context.  It will benefit from comparisons with assemblages from castles at Stirling (Thoms n.d.), Levan (Denholm

et al 1989), Caerlaverock (Grove et al 1997) and the slightly later Threave Castle (Good and Tabraham 1981)

to provide a baseline for future work on Scottish high-status secular sites.
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APPENDIX J SMALL FINDS ASSESSMENT

Cecily Spall, FAS Heritage

1.0 INTRODUCTION

A medium assemblage of ferrous and non-ferrous metal, bone and stone objects was submitted for conservation

assessment and identification.  The assemblage of ferrous and non-ferrous metalwork was submitted for x-ray

and conservation assessment undertaken on behalf of FAS by Karen Barker, Antiquities Conservation.  The

objects were x-rayed at 110kv for one minute and examined by microscope.

Full identification of the objects was undertaken by examining x-ray plates on a light box colour corrected to

5000k.  All the metalwork finds are packaged in a polythene ‘Stewart’ box with silica gel to provide a dry micro-

environment of less than 15% or 35% relative humidity as appropriate which should prevent further corrosion of

the finds (Neal and W atkinson 1998).

2.0 ASSESSMENT

2.1 FERROUS OBJECTS

A total of 53 ferrous objects were identified in the assemblage represented primarily by structural ironwork.  The

structural ironwork was dominated by nails and fragments of nails, but a clench bolt (Find no 341), two diamond-

shaped roves (Find nos 307 and 396) along with two large staples and a tie (Find nos 315, 318 and 322) were

also identified most of which probably represents door ironwork.  The ironwork, along with that of the preceding

seasons of excavation, forms part of a growing assemblage of medieval artefacts from stratified deposits.

Comparable assemblages from Scotland are surprisingly uncommon and the assemblage from Eilean Donan

joins published medieval groups from Urquhart (Samson 1982), Lochmaben (MacDonald and Laing 1975) and

Threave (Good and Tabraham 1981) Castles along with the assemblages from excavations of the burgh at Perth

(Holdsworth 1987) being the principal representatives of such finds groups to date.

Arrowhead

A single arrowhead was identified in the group (Find no 289) and adds to the small group of three arrowheads

recovered during previous seasons of excavation.  The arrowhead is badly corroded and consists of a tapering

socket, which has suffered some damaged, and a simple point, although small wings may also have been lost

to damage and corrosion.  It appears close to a Jessop Type 9 (Central socketed spine with flat barbs) used for

hunting or military purposes.

Horse equipment

A small group of horse equipment was identified, primarily a badly corroded fiddle key horseshoe nail (Find no

326) and a large iron buckle pin (Find no 283) likely to have fastened a large leather strap, perhaps on a bridle

or saddle.  Two small iron buckles frames were also identified (Find nos 296 and 395) and likewise may have

been used on bridles.

Fish hook

A small iron fish hook (Find no 351) was also identified from midden layer C1031 providing the first artefactual

evidence for this activity from the site, and joins the fish bone assemblage from the same context.

2.2 NON-FERROUS OBJECTS
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A small group of five non-ferrous items were recorded in the assemblage including copper-alloy and lead

2.2.1 Dress accessories

Buckles

Two copper-alloy buckle frames were recovered (Find nos 301 and 302).  Find no 301 consists of a double-oval

buckle frame missing its pin.  Its size suggests it would have fastened a belt and probably dates to the 14th

century and later.  Find no 302 is a simple sub-round buckle frame missing its pin.

Lace chape

A single lace chape was recovered from midden layer C1031 (Find no 353).

Musket ball

A misshapen musket ball is present in the assemblage and has clearly been fired and hit a hard target.  The

original sphere has been rendered into a convex disc with feathered edges.  The original musket ball would have

been small calibre and is likely to date to the 17th to 18th century.

2.3 STONE OBJECTS

2.3.1 Rotary grindstone

A fragmentary rotary grindstone was represented in the assemblage recovered in pieces from a large pit (Find

no 401).  The grindstone is incomplete being represented by four conjoining fragments with a missing section

representing c.20% of the stone.  It is significant in size measuring c.65 x  50cm, made of a dense, fine-grained

sandstone and would have required mounting on a substantial frame with axle turned by two people.  It is sub-

round in form and its edges are smoothed from use and covered in ferrous staining.  The grindstone is similar

to a group of three grindstones recovered at Portmahomack from late 15th to 16th-century contexts associated

with the manufacture of large, bladed items (Carver et al 2016, 316, D80, Illus D6.1.22).

2.4 BONE OBJECTS

2.4.1 Knife handle

A small section of a bone handle, probably from scale-tang knife handle was recovered (Find no 354).  The

fragment appears to have been made from the rib of a mammal, probably sheep or goat and retains evidence

for two rivet holes.  The exterior is polished and striated from use and wear and tear.  The item probably dates

to the 14th century when scale-tang knives appear in medieval deposits elsewhere in Britain (Cowgill et al 2000,

26).

3.0 RECOMMENDATIONS FOR FURTHER WORK

The remaining ferrous and non-ferrous metalwork is well-packaged to archival standards and is stable.  The

assemblage of structural ironwork should be incorporated into a study of the nature of timber building

components and activities at the castle.  The arrowhead and buckles should be illustrated should publication of

the assemblage be undertaken.  Specialist stone typing of the rotary grindstone fragment could be considered.

Catalogue

IRON ITEMS
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Structural ironwork

Find no 284 C1030 Nail shank and head, shank bent, 72mm L

Find no 285 C1031 Complete nail, 55mm L

Find no 286 C1031 Complete nail, shank 45mm L

Find no 287 C1031 Nail shank, 82mm L

Find no 288 C1031 Nail shank fragment

Find no 290 C1030 Near-complete nail, tip missing, shank 40mm L

Find no 291 C1084 Complete nail, 70mm L

Find no 292 C1029 Nail shank fragment

Find no 293 C1029 Nail, shank broken mid-shaft

Find no 294 C1030 Nail shank fragment

Find no 295 C1030 Nail shank fragment

Find no 297 C1030 Nail, shank broken

Find no 298 C1084 Nail shank fragment

Find no 299 C1030 Nail shank fragment

Find no 307 C1084 Rove, diamond-shaped, 24mm x 23mm

Find no 308 C1084 Nail, shank broken mid-shaft

Find no 309 C1030 Near-complete nail, tip and part shank missing, 40mm L

Find no 310 C1084 Nail head and part shank

Find no 312 C1031 Complete nail, measures 60mm L

Find no 313 C1084 Nail shank fragment

Find no 314 C1031 Complete nail, measures 66mm L

Find no 315 C1030 Large iron staple, 57mm L x 30mm W

Find no 316 C1084 Nail fragment, corroded

Find no 318 C1084 Large iron staple, 110m L x 63mm W , one arm broken

Find no 316 C1084 Nail fragment, corroded

Find no 322 C1084 Iron spike or tie near-complete; measures 215mm L

Find no 325 C1030 Nail shank fragment

Find no 331 C1030 Nail shank fragment

Find no 332 C1030 Nail shank fragment

Find no 340 C1031 Nail shank fragment

Find no 341 C1031 Clench bolt, 40mm L

Find no 342 C1031 Nail fragment, head and part shank

Find no 343 C1031 Nail shank fragment

Find no 344 C1031 Complete nail, 68mm L

Find no 345 C1031 Complete nail, 60mm L

Find no 346 C1031 Near-complete nail, tip and part shank missing, 35mm L

Find no 347 C1031 Nail fragment, head and part shank

Find no 349 C1031 Nail shank fragment

Find no 350 C1031 Nail shank fragment

Find no 353 C1031 Nail shank fragment

Find no 366 F50 C1095 Near-complete nail, part shank missing, 43mm L

Find no 369 F50 C1095 Near-complete nail, part shank missing, 50mm L

Find no 374 C1083 Nail shank fragment

Find no 378 C1084 Nail shank fragment

Find no 381 C1085 Complete nail, 55mm L

Find no 383 C1085 Nail shank fragment

Find no 396 C1096 Diamond-shaped rove, 22mm L x 22mm W



FAS2016 658 LDC407.wpd Jiv  

FIELD ARCHAEOLOGY SPECIALISTS

Weaponry

Find no 289 C1084 Arrowhead; measures 65mm L

Dress accessories

Find no 296 C1029 Small, rectangular iron buckle frame, incomplete, pin missing, 20mm L x 15mm W

Find no 395 C1096 Small D-shaped iron buckle frame, pin missing, 30mm L x 29mm W  x 6mm T

Horse equipment

Find no 283 F53 C1099 Large iron buckle pin, 105mm L x 3mm W  x 3mm T

Find no 326 C1030 Horseshoe fiddle key nail, badly corroded

Fishing equipment

Find no 351 C1031 Small, near-complete fish hook, eye missing, 33mm L

NON-FERROUS ITEMS

Dress accessories

Find no 301 C1030 Copper-alloy double-oval frame buckle, pin missing, 33mm L x 25mm W

Find no 302 C1085 Copper-alloy sub-round buckle frame, pin missing, 30mm x 32mm

Find no 353 C1031 Copper-alloy lace chape, rolled sheet, 20mm L

Weaponry

Find no 300 C1083 Lead musket ball, spent, deformed from impact, small calibre

STONE OBJECTS

Metalworking objects

Find no 401 F44 C1087 Fragmentary rotary quernstone, four conjoining fragments forming sub-oval

stone, fine-grained old red sandstone, 650mm L x 503m W  x 70mm T

Find no 282 C1030 Lead  waste/offcut, 20mm L x 18mm W  X 4mm t

BONE OBJECTS

Knife handle

Find no 354 C1031 Bone knife handle fragment, from scale-tang knife, made from mammal rib, two rivet

holes preserved, 42mm L x 14mm W  x 2mm T
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