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1.0 Introduction 

The Scottish Lime Centre Trust (SLCT) was commissioned by the Fife Historic Buildings Trust 

(FHBT), on behalf of Fife Council, to undertake a survey of the building stone and slate in 

Inverkeithing as part of the Inverkeithing CARS and TH project (also known as Inverkeithing Heritage 

Regeneration). This study is being carried out as part of the Building Repair Grant Scheme to 

encourage building owners to improve the condition of their properties and help conserve the 

townscape of Inverkeithing which is so rich in architectural heritage. Inverkeithing is a royal burgh 

and enjoys a layout typical of medieval burghs in Scotland, comprising a rig pattern of development, 

with mainly traditional stone and slated buildings fronting on to the main street with narrow plots of 

land (riggs) behind, there is also an open central area formerly used for markets and fairs. 

Inverkeithing has a surprisingly rich architectural heritage ranging from medieval times, through the 

succeeding centuries right up until the 20th century. Some of the most prominent buildings along 

Inverkeithing’s main street date from the 19th century and utilise both the local hard and dense 

dolerite building stone and several local and not so local sources of blonde and red sandstone The 

aim of the survey is to ‘help property owners and occupiers to repair and conserve the external fabric 

and traditional appearance of their buildings’ and to get a better understanding of the stone condition 

in Inverkeithing and how these might be matched for stone replacement where necessary. 

Along with the stone and slate survey, the research undertaken by the SLCT also incorporated a 

detailed look into historic sandstone, aggregate and slate quarries in the area as well as the 

exploitation of local fireclay deposits to produce brick and tiles. This work included visual condition 

surveys of all street-facing properties in the Inverkeithing Heritage Regeneration Priority Area as well 

as exemplary buildings both within and outwith the Conservation Area. As part of the visual surveys 

and analysis work, mortar samples were taken and analysed based on the SLCT’s vast experience 

of historic mortars. Parallel to this and similar to the historic quarries, an aggregate analysis enables 

the better understanding of possible sources of aggregates for replacement mortars. 

The findings will benefit the building owners, building professionals and contractors by assessing the 

general condition of Inverkeithing’s buildings, by identifying areas of urgent works and repairs 

required and by recommending maintenance routines that should be enacted. 

This report should be read in conjunction with the Inverkeithing Conservation Area Appraisal and 

Management Plan (reviewed and approved February 2019). 
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1.1 Location, history and development of Inverkeithing 

Inverkeithing is a town and royal burgh in the south of Fife situated on a raised terrace overlooking 

Inverkeithing Bay on the Firth of Forth, by the Forth Bridges. It is approximately 4 miles from 

Dunfermline, and sits in close proximity to its immediate neighbouring settlements of Rosyth to the 

west, Dalgety Bay to the east, and North Queensferry to the south. 

The Conservation Area encompasses only a small part of Inverkeithing’s present day settlement 

envelope, focussing on the historic core of the town, and the remaining rigg pattern. The Keithing 

Burn which gives its name to the town and parish flows from Bellknowes discharging its load into 

Inverkeithing Bay, to the east of the Conservation Area. 

Inverkeithing was one of Fife’s first royal burghs, in existence by the early 1160s, during the reign of 

Malcolm IV. Settlement predates this by many years, however, with a church founded here as early 

as the 5th century by St Erat, a follower of St Ninian. Even earlier, Agricola (the Roman Governor of 

Britain) is thought to have established an encampment here in AD 78 -87. 

Inverkeithing was a clear choice for the King to grant burgh status, given its strategic location on the 

coast at the narrowest crossing point of the Forth, with a sheltered bay – ideal to strengthen links 

with Scotland’s key trading partners in the Low Countries, the Baltic, northern France and England. 

The harbours of Inverkeithing and other Fife burghs in Crail, Kirkcaldy and Kinghorn played a vital 

role in Scotland’s economy at this time. 

Inverkeithing was one of the few burghs to have four stone ports (gates) surrounding its initially small 

medieval settlement. Stone walls were added in 1557, a remnant of which can be seen on the south 

side of Roman Road outside the conservation area – the only trace of medieval walling to remain in 

Inverkeithing. Up until this time, Inverkeithing enjoyed a successful trade in wool, fleece and hides, 

and was considered a hub of trade for the whole of Scotland. As a thriving medieval burgh 

Inverkeithing had weekly markets and five annual fairs, of which the August Lammas Fair continues 

today (see front cover photograph of Inverkeithing Lammas Fair c. 1900). 

By the 16th century, however, trade began to diminish and following political and social instability in 

due to plague and war, caused Inverkeithing’s once considerable prosperity to deteriorate. The Battle 

of Inverkeithing in 1651 was a major turning point in the history of the town. Cromwell’s forces 

occupied Inchgarvie then crossed the Forth and marched to Inverkeithing to meet the soldiers of 

Charles 11’s supporting army, who were heavily defeated in the ensuing battle. General Monk, in 

charge of Cromwell’s army, occupied the district and permitted his soldiers to plunder the town, 

resulting in many of the flimsier buildings being destroyed by fire. At this time, building in stone was 

reserved for higher status buildings, and only became more commonplace in the following century. 
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In the early 18th century, Inverkeithing grew to become a large and populous town, but Daniel Defoe 

found it somewhat “down at heel” despite having a diverse range of industries including coal mining, 

iron founding, distilling, brewing, tanning, salt panning and soap making. By the 19th century 

quarrying the ‘greenstone’ (dolerite or whinstone), engineering and ship building were the major 

industries in the area causing a leap in population to 600 in 1831 from the previous decade. By 1870, 

engineering and ship building had ceased, and the harbour lost freight traffic to the railways. The 

opening of the Forth Rail Bridge in 1890, however, led a surge in incomers and new building. By 

1925, quarrying remained a major operation, and whilst the saltworks, distillery, iron foundry and 

saw mill were no longer in operation, a successful papermaking industry developed at the harbour 

and ship breaking was also a major employer. 

By the 1950s, Inverkeithing had begun to recover from the impact of two world wars, and was a 

busy, populous town, still benefitting from its location by the rail bridge and, by 1964 the Forth Road 

Bridge. It is recorded as having 88 shops in 1951, although it was common to travel to Dunfermline 

or Edinburgh for major purchases such as furniture. Today, it remains a busy satellite town, well 

located for travel to various locations as it is a major transport hub, with the train station acting as 

the main rail link in Fife, and the large Ferrytoll park and ride facility. 

Inverkeithing’s street pattern developed, as with all medieval burghs in Scotland, as the result of 

deliberate planning. Every aspect of medieval burghal life was rigorously controlled by laws and 

customs common to each town. The custom of town planning was widespread and had its origins in 

the way in which the first towns were literally planned and then lined out, resulting in the familiar ‘rigg’ 

pattern of development with buildings fronting onto the main street with narrow plots of land behind. 

As occupants took up residence on a plot, they were required by law to enclose their rig to offer 

some minimal form of town defence. By the later medieval and post-medieval periods, this became 

increasingly to control livestock. 

Inverkeithing riggs are recorded as still having been in use in the 1860s, and the remnants of these 

plot boundaries are still evident. The traditional herringbone street pattern remains today, although 

back lands development has compromised this to some extent. The two ‘islands’ of buildings facing 

each other at either end of the main section of the street allowed for an open central area, traditionally 

space for the market to be held. 

Little trace remains of Inverkeithing’s town wall and ports (gates). The ports are thought to have been 

situated in what are now King Street, Hill Street and Hope Street, with the north port opposite the 

1970s library. A section of the town wall survives on Roman Road, incorporated into a newer 

development. The toll house in Elgin Place was demolished in 1925. 
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A guide to Inverkeithing produced in 1925 states that “…many of the buildings bear testimony to the 

antiquity of the place, although during the last forty years or so, there has been a sad clearing away 

of many old buildings that gave the streets a character and individuality”. Demolition of old tenement 

blocks and substandard housing was very common around this time, and undoubtedly 

Inverkeithing’s layout was affected to some extent. 

New building in the town increased in the late 19th century with the opening of the rail bridge, and 

the town only then began to expand outside its traditional limits, dictated in previous centuries by the 

town walls. After 1908, more homes were required for staff at the new Rosyth naval base. The 

building of tenements to the south of the town stopped with the first World War, and after this, new 

housing focussed on Spittalfield, Fraser Avenue, and more recently Hillfield, Back o’ Yards and 

Spencerfield. 

Major changes to the centre in the post war period include the demolition of the Grammar School 

and St Peter’s Parish Church School. The war memorial was moved to an empty site and the gardens 

developed. Having been moved to Townhall Street from the northern end of the High Street in 1799, 

the Mercat Cross was moved to its current position at the top of Bank Street in 1974 as it was deemed 

to be a traffic hazard. As part of the current Inverkeithing Heritage Regeneration programme the 

Mercat Cross is to be moved yet again to a more fitting position within the High Street market space 

and the urban spaces are to receive substantial public realm works including new stone paving. At 

either end of the wide High Street, an island of buildings face each other, to form an open area. 

Although this creates a widened section along the High Street, the street retains its enclosed nature 

through the continual building line on either side. And, whilst the roofline varies, the traditional form 

of buildings directly fronting on to the pavement is evident throughout the conservation area. 

There are a number of key buildings in Inverkeithing including the Friary Hospitium and associated 

remains (including vaulted cellars) which is of particular significance, as prime urban sites were 

usually quickly redeveloped after the reformation, making this an unusual survival, and illustrates the 

importance of the settlement over several centuries. 

St Peter’s Parish Church plays a vital role in the history and townscape of Inverkeithing. The 

foundations of a Norman church on the site were reused for the 13th century gothic structure, and a 

tower was added in the 14th century. Extensive fire damage in 1825 meant that the building was 

reduced to the height of its lower window sills and rebuilt, although the tower survived. Extensive 

repairs were undertaken over 12 years from 1980 – 1992, and today the church is the most significant 

landmark in the town centre. 



  Page 13 of 93 

 

Other high status buildings remain within Inverkeithing’s conservation area including Fordell’s 

Lodging, Thomson’s Lodging, and the Town House, all of which are category A listed. Rosebery 

House is thought to be Inverkeithing’s oldest building. In spite of its unprepossessing appearance at 

present, details on the rear elevation date it to the 16th or 17th century, with the rear crow stepped 

wing a slightly later addition. Although it appears Georgian due to alterations in the 17th and 18th 

centuries, the mono-pitch lean-to roof is an unusual feature. 

Some of the most prominent buildings along Inverkeithing’s main street date from the 19th century, 

including a number of the public houses and hotels. Most notable among these is the High Victorian 

Queen’s Hotel, the white render and black painted dressings and margins of which contribute to its 

visibility. It acted as a posting inn until the early 20th century, providing horses and carriages for 

various uses. Also prominent is the Central Bar, an early 19th century 6-bay tenement and public 

house. 10 Bank Street forms a pair with 54,56 High Street which is of a similar date and design, and 

faces it across the former market place. Both are early 19th century square plan town houses with 

dormers and later shopfronts. 

Inverkeithing’s streetscape has been significantly altered throughout the course of the 20th century. 

Its 20th century buildings range from bland infill on the High Street, to John Ross McKay’s 1934 bank 

building at 35 High Street. This building (now a solicitor’s office) was the new premises for the 

Inverkeithing branch of the National Bank of Scotland, replacing a smaller building built for the bank 

in 1911. This older branch was the first opened in Scotland and shows the importance of the little 

town following the bridge opening, and how it was still considered a hub for the people of Fife. The 

later building truly demonstrates the importance of the bank with the architectural design reminiscent 

of the large classical structures in Edinburgh. It even incorporates imported limestone panels as a 

display of wealth and stature. 

Just outside the conservation area boundary, the former library of 1971 (by Frank Mears) is an 

example of modernist architecture in the burgh which hasn’t been successful as a library, although 

it was listed in 2003 as a good example of a late-modern public building, as was Inverkeithing High 

School. Within the conservation area, Frank Mears’ 1965 tenements on Bank Street are a successful 

intervention, minimising the impact of the loss of the 17th and 18th century tenements on the street. 

Roofs are typically pitched, with small, dark grey slates. Gables are usually finished as raised skews, 

although there are a few examples of piend roofs. Pantiles have been used as roof coverings on 

some of the earliest buildings as at Thomson’s Lodging and the Friary Hospitium, although 

throughout the conservation area pantiles are generally modern machine-made replacements. It is 

worth noting that Fife does not boast any natural resources for roof coverings other than fireclay for 
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making pantiles and thatch, so all the slate roofs seen in Inverkeithing conservation area are 

imported from elsewhere in Scotland by boat or rail. 

External walling materials include the indigenous dolerite/ whinstone, often with sandstone dressings 

around the window and door openings and at the quoins or for cornice work, or sandstone buildings 

which are either exposed dressed stone, from squared snecked rubble through to formal ashlar. 

Fordell’s Lodging for example has a traditional lime harling and coloured limewash finish. Other 

harled buildings have the more common white or off white modern masonry paint finish like that at 

Thomson’s Lodging or the other extreme case of a masonry building painted black in its entirety as 

at the Burgh Arms, High Street. Contrasting painted quoins or window margins are a feature of some 

of the later buildings, as at 34 High Street. 

There are a number of buildings that have interesting rainwater goods arrangements, whereby 

collection of rainwater off the roof is made into visible down pipes at high level which are then re-

directed back into the masonry internally below, examples of this feature can be seen at 29-33 High 

Street, 1 and 3 Bank Street. 

A notable feature of the roofs in the conservation area are the presence of vegetation (buddleia and 

other weeds) and the parlous state of chimney masonry and chimney cans which if not arrested will 

become a serious public safety issue. Of further note, is the number of chimneys (presumably 

unused) that either have no chimney cans or lack elephant’s feet (to provide ventilation for an unused 

flue). It is certainly the case that unused flues if not properly vented will remain damp or wet for 

prolonged periods of time, potentially causing internal dampness/ rot issues further down the line. 

Many of the buildings in Inverkeithing feature decorative skew putts at the base of the skew as well 

as some fairly plain examples. 

Sandstone and dolerite rubble boundary walls are a feature of the conservation area, and indicative 

of Inverkeithing’s development as a royal burgh. The stone masonry units are loosely coursed or 

random rubble bedded in lime mortar, though most walls have later cement repairs. 

Traditional and historic materials such as harling, dressed sandstone including ashlar, formal and 

informal rubble, slate, pantiles and timber windows predominate in the conservation area. However, 

there is also a wide range of modern materials and finishes including synthetic roof tiles (in various 

forms and colours), cement render and dry dash, redbrick, horizontal boarding, uPVC windows and 

asphalt and granite kerbing. 

The above incorporates information already published as the Inverkeithing Conservation Area 

Appraisal and Management Plan – reviewed and approved February 2019. 
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1.2 Project Brief (Aims & Objectives) 

The project brief was to complete a stone and slate survey of Inverkeithing fulfilling certain objectives 

as mentioned below. This was to be focused on the Buildings Repair Grant Scheme area as identified 

by the Fife Historic Buildings Trust. This was to be presented in a report including the methodology 

and results as well as recommendations. 

The aims of the project were to gain a better understanding of the condition of stone buildings within 

the town centre and recommendations on necessary repair and maintenance work within the area. 

The objectives were: 

 A stone survey and analysis of historic buildings, structures and surfaces within the 

Conservation Area, looking particularly at Priority and Reserve buildings identified in the 

Inverkeithing Heritage Regeneration Priority Area;  

 A survey of the condition of the stone masonry of buildings, including those with painted and 

rendered facades, within the Building Repair Grant Scheme area and recommendations for 

repair/maintenance; 

 Recommendations on how to deal with paintwork, particularly where this is causing damage to 

the stonework. 

 The identification of the stone and slate types used on street-facing frontages and slate roofs of 

historic buildings within the Building Repair Grant Scheme area; 

 An analysis of the stone types identified on street-facing frontages, structures and surfaces 

where possible; 

 The identification of original quarries in the Inverkeithing area that may originally have supplied 

the stone; 

 Recommendations of matching stone and slate from currently active quarries for use in 

repair/conservation work; 

1.3 Staffing and Project Management 

The project team included members of the SLCT ‘in house’ team as well as external consultants for 

their specialist knowledge. The project was managed by Stacey Rowntree with direct input from 

Rosamond Artis and others from the ‘in house’ team. 
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‘In house’ 

Rosamond Artis – Director of the SLCT and Building Surveyor 

Dr Katie Strang – Building Materials Analyst 

Stacey Rowntree – Building Surveyor 

Jason Boag – Stonemason and Principal Trainer 

Neil Grieve, SLCT Trustee 

External Consultants 

Scott Gillies, Gillies and Farrell Masonry Ltd 

Tony Carter, Technical Representative, Keim Paint 

Phil Poels, Strippers Paint Removers Company 

2.0 Visual Surveys 

2.1 Survey Methodology 

Building stone and slate visual survey  

To carry out the building stone and slate visual surveys in Inverkeithing, a visual survey form was 

produced to collect the raw data on each building. This form had to be flexible enough to suit the 

needs of each building, and also structured to create consistency throughout each survey carried 

out. The information collected from the visual survey forms was then condensed into a visual 

summary report, which outlines the defects and the repairs required for each individual building. This 

format makes it easier for property owners to identify the priority repairs required, and further 

investigation required for their building. 45 buildings within the Priority Area and 10 outwith were 

surveyed using the visual survey forms. 

 The following was included in each survey form; 

 Building type and company name for identification and categorisation; 

 Stone type of principal façade and its condition; 

 Type of masonry, eg ashlar, coursed formal rubble, squared snecked rubble etc; 

 Type and condition of jointing mortars; 

 Presence of paint finishes, type and their condition; 

 Presence of surface repairs, the materials used and their condition; 

 Presence of render finishes, material types and condition;  

 Presence of ‘cleaned’ exposed stone, likely method of cleaning and resultant effects; 
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 Condition of the masonry including ‘above eaves level’ masonry where possible, eg 

chimneys, skews, stone ridges, presence of thack stanes, rebuilt chimneys, chimney pots - 

mismatched or missing, aerials and satellite dishes, cables and lightening conductors; further 

inspection recommended where condition was not possible to ascertain; 

 External roof shape, eg pitched, ridged, hipped, mansard, gambrel, M-shaped etc; 

 Slate type and condition on front facing façade – to include presence of slipped, broken or 

missing slates; 

 Coursing of the slates, eg laid to random diminishing courses, tally slating or decorative 

slating; 

 Roof detailing and condition, eg abutments, fillets, flashings, ventilation, rainwater goods, 

decorative features including patterned slating, finials, brattishing and balustrading, dormers 

and roof lights; 

 Summary of recommended sensitive and conservative repairs in order of priority. 

The condition of each building was then categorized as follows; 

 Extremely Poor and requiring emergency repair works to keep the building wind and water 

tight; 

 Poor requiring urgent work to be undertaken within the next 12 months in order to prevent 

further deterioration; 

 Fair but requiring necessary but less urgent work to be carried within the next 2 -5 years in 

order to prevent more serious problems; 

 Good requiring only desirable works that will enhance or improve the buildings appearance 

while safe guarding original features. 
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Figure 1: Example of visual survey form, with photos for reference. 

Disclaimer: All surveys have been carried out from ground level only, and being a general surface 

inspection of parts that are accessible and visible. These recommendations interpret external 

examinations only and should not be taken as an indication of internal condition.  

Building stone and slate analysis work 

Prior to material sampling being carried out, each building owner and occupier was contacted for 

written permission to remove both stone cores and construction / jointing mortar (where applicable) 

with an explanation of why this was deemed necessary and what the process involves. Building 

owners were also given information about the Building Repair Grants Scheme and encouraged to 

apply for funding (if Reserve and Priority buildings) to cover repairs required. 

Stone analysis work 

Representative stone cores were taken from locations that minimise disruption of the façade 

masonry. In all stone sampling locations, masonry units which required replacement were chosen 

for core sampling and with a downward slope to discourage any further water penetration. Stone 

cores were extracted using a Hitachi battery operated drill with attached 45mm diamond tipped core. 

Coring was undertaken by our trained Building Surveyor, Stacey Rowntree. Cores were taken in 

areas where it was deemed possible to collect the minimum representative sample for physical 

testing and petrographic thin section analysis and where the stone was representative of the original. 
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In all areas it was not possible to sample stone which was un-weathered, as most buildings requiring 

stone replacement had heavily weathered stone and these units were chosen to be sampled to 

minimise repairs to sound stone. 

Five stone core samples were taken for analysis by petrographic methods following the BS EN 

12407:2000 ‘Natural Stone Test Methods’ (requiring a thin section to be prepared) and subject to 

physical testing to include density and porosity (BS EN 1936:1999), capillarity coefficient (BS EN 

1925:1999) and water absorption (BS EN 13755:2008) following the stated BS EN methods from a 

selection of buildings (unpainted) from within the Building Repair Grant Scheme area and subject to 

the owner’s permission. This work was carried out in-house, in our Building Materials Laboratory 

(except for thin section preparation which is out-sourced). Thin section preparation was undertaken 

by Mr Mike Hall of the Department of Geographical Sciences at The University of Edinburgh. 

Upon receipt of stone samples in the laboratory, they were washed with distilled water to remove 

any dust or clay and dried to a constant mass. Each sample was then analysed in hand specimen 

by means of binocular microscope. Stone samples were tested using a systematic approach in order 

to examine their: (i) grain size; (ii) texture; (iii) colour, using the Munsell Soil Colour Chart system; 

(iv) degree of cohesion/friability; (v) basic water absorption using the water droplet test, and (vi) 

carbonate content using the 10% HCL acid droplet test.  

Petrographic thin section analysis was undertaken on blue-stained thin sections of each sample 

using an Olympus polarised light microscope fitted with a digital camera to permit recording of 

photomicrographs. The thin section analysis was undertaken to describe the stone texture, 

mineralogy, grain size and shape, pore structure (porosity, permeability) and approximate 

proportions of primary and secondary minerals and clays by point counting analysis with the aid of 

the image processing software ‘ImageJ’. The results from physical tests, macroscopic (hand 

specimen) and microscopic (thin section) analyses then aided in the identification of potential 

sources of matching (technically and aesthetically) stone where replacement dimensional stone is 

required and as identified by our visual survey. These results were also used to compare against 

those samples taken from historic quarry sites to try to identify the original quarry sources.  

Mortar analysis work 

Most buildings in the Priority Area have been built with fine ashlar or squared coursed stonework, 

and shopfronts make up the vast majority of the ground floor elevations. However, many buildings 

have random rubble gable ends which were accessible via closes or rear streets. The Town House 

provided a great example of original (or at least very early) mortars including lime harling which is 

present to the rear elevation. A boundary wall on Hill Street was also chosen to be sampled due to 
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the abundance of construction mortar easily sampled which would provide a great example for the 

many rigg walls in Inverkeithing. 

The samples are first dried to a constant mass to calculate their initial moisture content and then 

subjected to visual analysis under binocular microscope. Visual analysis revealed information 

relating to the physical characteristics of the mortar, including any features that may explain their 

weathering behaviour/failure within the building, the hydraulicity / strength and binder type (dry 

hydrate / lime putty / quicklime) employed in its original production and its water absorption rate.  

To determine the binder : aggregate ratio, the sample is first gently disrupted and ground in a mortar 

and pestle and then subjected to 10% HCL acid immersion for a period of 1 to 4 days (depending 

on reaction). The addition of HCL acid to the sample will dissolve any carbonated lime. The sample 

is then filtered and dried, with the remaining aggregate subjected to dry sieve and microscopic 

analysis to reveal the aggregate grading, texture and mineralogy.  

The results reveal the method of mortar manufacture, binder type, binder to sand ratio, source of 

matching sand/ aggregate, original mix proportions and matching mortar mix(es) for replacement 

work.  

Additional testing using X-Ray Diffraction was also utilised to further accurately ascertain the 

binder type and more specifically the hydraulicity of the samples. This was achieved by 

disaggregating the sample by gently grinding it in an agate mortar and pestle to separate the 

binder from the aggregates, with the binder recovered by sieving the materials over a 63µm sieve.  

The prepared powdered sample was backpacked into a proprietary sample holder in preparation 

for presentation in the diffractometer, with the sample analysed in a Philips X-ray Diffractometer 

fitted with a single crystal monochromator, set to run over the range 3 to 60 2 in steps of 0.1 2 

at a rate of 1 2/minute using CuK radiation.  The digital output from the diffractometer was 

analysed by a computer program, which matched the peak positions against the JCPDS 

International Standard Mineral Data-base sub files using a search window of 0.1. 

Report on findings and recommendations to include 

An overall list of the recommendations for building repair work will be prepared which has been 

developed from the building summary sheets. These building summaries can be made available to 

the building owners via FHBT and Fife Council. Photos from the aerial survey carried out can also 

be made available to owners/contractors to highlight location of defects.  
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2.2 Examples of Visual Summaries 

Figure 1 and 2 outline examples of the visual summaries included in Appendix A and B, which can 

be given to building owners as a summary of works required to improve the condition of their building. 

Numbering for buildings including full addresses are included in Appendix E.  From carrying out 

these visual surveys we have gained large quantities of data relating to trends on maintenance and 

defects in Inverkeithing. These will be discussed later on in this section. 

   

Figure 2: Examples of the survey summaries. 

To highlight the key trends, we will focus on a few properties in Inverkeithing which will demonstrate 

the effects of a lack of maintenance, use of inappropriate materials and poor stone qualities.       

Mary’s Meals, 29-33 High Street 

This building is not listed but does lie in the Inverkeithing Conservation Area and is a ‘reserve’ 

building within the Inverkeithing Heritage Regeneration Priority Area. Mary’s Meals’ shop front is 

probably one of the most visually intrusive on the High Street, the original configuration of a central 

doorway has been lost and its later ‘mosaic’ tiled stall risers are not in keeping with anything in its 

environs. The fascia sign is of glossy, modern materials and does not configure with traditional 
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proportions and materials. The only retention 

of original shop front fixtures is the very 

attractive timber pediment above the former 

central doorway entrance.  

The flatted dwelling at first floor is of dolerite 

walling with sandstone dressings around 

window openings, cornice level and quoins. 

Unusually, the rainwater goods comprise of a 

cast iron gutter above the sandstone cornice 

masonry draining into two cast iron hoppers, 

then into cast iron downpipes (one with a 

section of plastic piping which requires to be 

replaced in cast iron) to first floor level, then draining internally through the shop masonry. The 

sandstone cornice masonry requires some attention as there are numerous open joints which have 

the propensity to cause water ingress and internal dampness issues. 

Above eaves level, the two gable end chimneys are of ashlar dressed sandstone and are in a 

precarious state of repair through neglect, the RHS chimney appears to be in the poorest condition 

and will almost certainly require taking down and re-building, possibly requiring replacement 

sandstone blocks. All the chimney pots require to be re-haunched and unused flues fitted with 

elephant’s feet to ensure they remain ventilated. 

 

Gulshan Tandoori Restaurant, 61-63 High Street 

This building is not listed but does lie in the 

Inverkeithing Conservation Area and is a ‘reserve’ 

building within the Inverkeithing Heritage 

Regeneration Priority Area. It is a prominent building 

at the junction between the High Street and Hill 

Street and is purposely designed for the site. 

However, its prominence is not now down to the 

quality of the architecture but the peeling and loss of 

inappropriate paint coatings, blocked off dormer 

windows and overall picture of neglect.   

Figure 3: Mary’s Meals, 29-33 High Street 

Figure 4: Gulshan Tandoori, 61-63 High 
Street 
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In our experience, buildings are usually painted for a reason, which may be to hide spalling stone or 

other symptoms of deterioration, however using modern, film forming paints over porous sandstone 

will almost always cause problems further down the line. The main reason modern film forming paints 

fail so quickly is that they are degraded by the UV rays from the sun, which mean they crack and 

peel very readily and look ‘tatty’ within 6 or 7 years’ after placing. More forgiving paint finishes would 

include mineral paints or lime based washes or paints. 

It is of advantage that all the door and window timberwork appear to be original, and require over-

hauling and minor repairs to get them back into use.  

Both the Hill Street elevation and gable end however have been coated in a cement based render 

at some point and then painted over, so it is difficult to see what is going on behind these coatings, 

again, this could be in response to a badly weathered sandstone substrate. 

Again, the signage could be improved in terms of materials and dimensions. 

 

Bank Street Salon, 1 Bank Street (S10) 

Bank Street Salon is a category C listed building 

within the Priority Area of the Heritage Regeneration 

programme. It has a mostly sandstone (with isolated 

areas of dolerite) rubble façade bedded in a lime 

mortar. It has been heavily cement re-pointed over the 

years which has accelerated the decay of the 

sandstone masonry units. The overall condition of the 

building is poor due to poor standard of signage, a 

blocked valley gutter causing vegetation to take hold 

(LHS), the loss of a gable chimney, a replacement 

concrete tile roof and a presumably unauthorised 

satellite dish mounted on the south facing elevation. 

The one over one sash and case windows are in a 

poor state of repair and require to be overhauled, re-

roped and painted to prolong their life. Bank Street 

Salon displays many of the common problems 

suffered by the use of inappropriate repair materials and lack of maintenance of rain water goods 

particularly when shared with neighbouring properties. 

Figure 5: Bank Street Salon, 1 Bank Street 
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2.3 Trends 

The SLCT undertook visual surveys of all of the building principal facades and roofs (where possible) 

within Inverkeithing to gain an overall view of the building conditions. What was found was that there 

were definite trends that ran through all of Inverkeithing with regards to problems that contributed to 

the deterioration of the building stock. This was then examined further and trends were drawn from 

these surveys. As with most town centres with mixed development of residential properties (mostly 

multi-occupancy) and commercial units at ground floor, maintenance is clearly lacking and most 

issues have developed as a result of this.  

The trends that were found in the 45 buildings within the Priority area, and the 10 buildings outwith 

the Priority Area have been grouped together as it was felt that presenting them in one table gave a 

better representation of the problems within and out with the Priority Area (Table 1 and Table 2). 

45 Buildings in Priority Area   

Defect 
Number of properties effected out of 45 

buildings  

Rainwater goods require 

cleaning/replacement 
30 

Repointing required  28 

Vegetation growth on building  25 

Slipped/missing slates & tiles 22 

Chimney requires attention 19 

Stone repairs required – replacement, 

descaling, surface repairs 
17 

Roof repairs required (not slates) - ridge, 

flashing, skew copes 
17 

Requires new render 12 

Window repairs required – timber, mastic 10 

Mortar skew repairs 10 

Paint removal and renewal 9 

Dormer repairs required 7 

Shopfronts recommended for upgrade 6 

Table 1: Defects within the Inverkeithing Heritage Regeneration Priority Area. 
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10 Buildings Outwith Priority Area   

Defect Number of properties effected out of 

10 buildings  

Repointing required  7 

Vegetation growth on building  6 

Rainwater goods require 

cleaning/replacement 

5 

Stone repairs required – replacement, 

descaling, surface repairs 

4 

Paint removal and renewal 4 

Chimney requires attention 3 

Requires new render 2 

Slipped/missing slates & tiles 1 

Roof repairs required (not slates) - ridge, 

flashing, skew copes 

1 

Dormer repairs required 1 

Window repairs required – timber, mastic  0 

Mortar skew repairs  0 

Shopfronts recommended for upgrade  0 

Table 2: Defects outwith the Inverkeithing Heritage Regeneration Priority Area. 

As seen in our previous stone audit of Cupar, the most common 

issue noted on the survey summaries were problems with 

rainwater goods and open joints/failed mortar. The issues with 

rainwater goods were manifested in different ways be it 

vegetation growth, corrosion, not correctly flowing to downpipes 

or complete failure. Many properties have shared downpipes and 

this could be a cause of dispute as to who carries out the 

maintenance, and is a common problem with shared rainwater 

goods. Cast iron gutters, downpipes and hoppers were much 

more common than previously anticipated, although most were 

coming to the end of their useful life or required repainting to 

protect from further corrosion. As with most surveys, vegetation 

is a sign that water is not being disposed of efficiently or 

adequately and was found in the form of buddleia (later in the 

Figure 6: Downpipe and stopend of 
29 High Street (Mary’s Meals). 
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summer), moss and algal growth. This was mostly concentrated at roof level or just below gutters, 

where overflow has caused excessive wetting of the masonry and in some cases, the vegetation 

has started growing in open joints. Vegetation growth therefore was noted as the 3rd most common 

issue identified in the surveys. Open joints were also more concentrated around hoppers and 

downpipes which were blocked, as a result of water overflowing and washing out mortar from joints.  

Cement mortars or inappropriate mortars (hard, dense and impervious) were the cause for much of 

the repointing required on gable ends and chimneys. As cement does not allow ready evaporation, 

moisture movement is concentrated in the stone and at building elements where rain exposure is 

highest i.e. chimneys, skews, gable ends, these areas of masonry were most affected. The worst 

areas of stone decay were noted at chimneys with a total of 20 out of 45 properties requiring some 

attention to the chimneys. Surface loss due to salt crystallisation was most prevalent at ground level, 

and usually around properties with inadequate rainwater goods.  

The aerial survey carried out allowed roof elements to be inspected more closely, and in contrast to 

the audit carried out in Cupar, slipped slates was 4th most common in survey notes. General roof 

repairs were also highlighted as a separate category and was 6th most common, confirming the ‘out 

of sight, out of mind’ mentality that is very common when it comes to maintenance of buildings.  

Due to the relatively mixed quality of the stone, although being relatively durable on average, not 

many buildings have been rendered or painted on their principal facades. Those that have, however, 

are large and make up a large percent of the streetscape being mostly hotels or public houses.  

The trends are relatively consistent, as a lack of maintenance has led to most of the issues 

identified. However, repointing is the most common issue identified in buildings outwith the Priority 

Area, with stone repairs being 4th most common. The severity of the problems are not taken into 

consideration when looking at the trends, and this is outlined in the visual summaries for individual 

buildings. A larger number of buildings surveyed outwith the Priority Area would give a better result 

however, the buildings were kept within the Conservation Area where possible and the number of 

buildings were limited.  
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3.0 Stone and Slate of Inverkeithing 

3.1 Geological history of Scotland 

For a country of its size, Scotland holds claim to having a diverse range of geology and landforms; 

the geological record an archive unveiling a turbulent past, spanning over 3 billion years. An archive 

that offers an insight into our ancient environments, those of scorching deserts, erupting volcanoes, 

dense swamps, giant forests, tropical seas and the evolution of life on Earth – and also home to our 

important economic resources. The key to Scotland’s varied geodiversity is Plate Tectonics; 

throughout Earth’s geological history, Scotland has been caught up in a number of major tectonic 

events, eventually resulting in the formation of the Scottish landmass we know today – made up of 

5 distinct Terranes (Figure 7) - terranes are fault-bounded portions of the earth’s crust that exhibit a 

separate and distinct geological history, differing sharply from the areas adjacent to it.  

 

Figure 7: Map showing the different terranes of Scotland and their bounding faults. Image from British 
Geological Survey (P785801.jpg) © NERC 2016. 
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The most significant of these events was a complex period of continental collision and mountain 

building called the ‘Caledonian Orogeny’. Around 520 million years ago the Earth looked very 

different, with much of its landmass existing between two continents separated by over 7000km of 

the Iapetus Ocean, these were Laurentia (which included present day North America and Scotland) 

to the North, and Gondwana (which included the rest of the UK) to the South. During this event, over 

timescales of exceeding 150 million years, the Iapetus Ocean was closed, and Laurentia was joined 

with several micro continents (Avalonia and Baltica). This resulting in formation of the landmass we 

now know as the British Isles. 

The formation of the British Isles was not the only outcome of this cataclysmic event, the collision 

also resulted a series of large mountain ranges. Over geological time much of these mountain ranges 

have succumbed to processes of erosion and weathering, but evidence of these mountains can still 

be seen in the Scottish Highlands. During the collision rocks were metamorphosed; buried, uplifted, 

cooked, melted, stretched, folded and faulted and the major upheaval caused by these processes is 

hard to imagine, particularly since Scotland now occupies a relatively quiet tectonic setting. The 

largest consequence of the Caledonian Orogeny is the Great Glen Fault; at over 300km long, this 

deep abyssal scar now holds Loch Ness. Other major faults include the Moine Trust, The Highland 

Boundary Fault and the Southern Uplands Fault; the former two are the constraining boundaries of 

the Midland Valley.  

In the 400 million years following the Caledonian Orogeny Scotland’s story is a lot more subdued; 

as it drifted northwards away from the equator, erosion of the huge mountain range in the Grampian 

Terrane created sediments, which were then deposited into the low-lying areas of the Midland Valley, 

forming deposits which have gone on to be of great economic value to humans, such as the 

carboniferous coal fields of the central belt and the oil and gas deposits of the North Sea. Although 

the tectonic setting was relatively quiet, there was also periodic bursts of intense volcanic activity, 

large sills and sill-complexes of basic alkaline rocks occur throughout the Carboniferous basins of 

the Lothians and Fife, in coalfield areas they are known to intrude along coal seams. In such 

circumstances, the coal may be either totally replaced, ‘burnt’ or coked, or converted to a higher-

grade anthracitic coal and the dolerite is altered to ‘white trap’ (Cameron & Stephenson, 1985). The 

sills have been quarried extensively for aggregate, and occasionally building stone, throughout the 

Midland Valley, particularly around the Inverkeithing area. 

The Midland Valley 

The Carboniferous rocks of the Midland Valley are underlain by Upper Devonian red sediments 

(referred to as the Old Red Sandstone). The evidence in these rocks indicate that Scotland exhibited 

terrestrial, arid (or semi-arid) conditions during the Devonian. This later gave way to a humid 
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environment in the Carboniferous, with periodic influxes of marine influence; due to fluctuations in 

sea-level. The formation of the abundant coal seams in the succession resulted from these wet and 

warm, tropical conditions, as Scotland was situated at low latitudes near the equator, resulting in a 

hot and humid climate (Figure 8). However, the youngest Carboniferous sediments preserved in the 

East of Fife, known as the Upper Coal Measures, show a red colour, suggesting a return to semi-

arid conditions towards the end of the Carboniferous.  

 

 

The Carboniferous palaeography of the Midland Valley was that of an evolving graben, occupying 

an ENE-trend, bounded by the complexes of the Highland Boundary Fault to the North West and the 

Southern Upland Fault to the South East. Onshore, the graben is about 90 km wide and around 150 

km in length, and extends from Glasgow and the Ayrshire coast in the west, to the Fife and East 

Lothian coasts in the East. The subsidence of the graben basin was initiated during the late Devonian, 

during a significant tectonic event which affected the whole British landmass (Cameron & 

Stephenson, 1985). This tectonic activity continued into the Carboniferous, but was overtaken by 

thermal subsidence as the controlling factor in basin evolution. The Midland Valley basin had a 

complex internal structure; with localised areas of higher land, and depositional lows. These basins 

within the graben are associated with the previously mentioned succession of Carboniferous rocks, 

which underlie the West Fife area, at some points reaching more than 6 km in thickness.  

The Grampian Terrane lies directly North of the Midland Valley, and is underlain by a sequence of 

metamorphic sedimentary rock, known as the Dalradian Supergroup. The height of the land (or 

‘relief’ in relation to the surrounding rock) was significantly increased during this period, making this 

land especially susceptible to increased processes of weathering and erosion, which was to 

influence the mineralogy and sediment (and therefore the type of rock) deposited in the Midland 

Figure 8: Image showing the location of the Scottish landmass during the Carboniferous period, from 

https://fossilgroveglasgow.org/ 2020. 

 

https://fossilgroveglasgow.org/
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Valley. The Highland Boundary and Southern Upland faults were also both active during the 

carboniferous, and therefore helped to control sedimentation into the Midland Valley.  

In Fife olivine-dolerite volcanic sills are abundant, forming huge complexes up to 115 m thick, and 

these are well known from the vast coal workings and available borehole data, as well as from 

extensive surface outcrops. The sills cut mainly Calciferous Sandstone Measures and extend into 

the Upper Limestone Group in Fife, but are absent from the Passage Group and Coal Measures. It 

has therefore been suggested that they were extruded in the Early Carboniferous (Cameron & 

Stephenson, 1985).  

A final major period of change then took place during the Quaternary period, where Fife saw 

deposition of the largest sand and gravel resources within the region. These are Quaternary 

glaciofluvial meltwater deposits that were washed out from the former ice sheet covering Fife (Bide 

et al, 2008). The deposits tend to be relatively well sorted and generally lie above the water table; 

another reason they are favoured for quarrying. The main superficial resources in Fife are in the 

Kirkcaldy district in the Markinch-Glenrothes and Auchtermuchty-Ladybank areas.  

3.2 Economic Geology 

Inverkeithing is situated in South West Fife, within the Midland Valley of Scotland, strategically built 

on a raised terrace, providing views out across the Bay from its highest point. Inverkeithing Bay cuts 

in to the south of the town, dramatically separating it from the North Queensferry peninsula. The 

Keithing Burn which gives its name to the town and parish, flows from Bellknowes to Inverkeithing 

Bay, to the east of the Conservation Area.  

Inverkeithing has been an industrial settlement for most of its long history, and it held a significant 

position within Scottish trade; its proximity to the sea allowed it to develop as an important Port with 

David I naming it “the ferry of Dunfermline”. The shipment and trade of wool, and later – coal, was 

of particular economic importance. In the past it was a centre for trade (with recognised guilds such 

as hammermen, weavers, shoemakers and tailors), and other commercial activities included brick 

making, fishing, quarrying, weaving and textile making, to name a few.  

As in other parts of the United Kingdom, the manufacture of textiles and wool was commonplace in 

Fife, long before coal overtook as the major catalyst for economic growth. However, throughout 

history humans have always exploited natural geological resources for their economic benefit – it is 

known that coal has been mined in Scotland as far back as the 13th century (notably in the Lothians, 

east of Edinburgh, and Bo’ness on the Forth). Coal was quarried on a local scale and broken into 

pieces of “small coal”; these manageable lumps were used in limekilns and salt-pans along the 

shores of the Forth Estuary, many of which survive today in place names along the Forth (i.e. 



  Page 31 of 93 

 

Limekilns, 3 miles west of Inverkeithing). Mining is documented to have extended under the Forth in 

the 16th century; in 1575, a lease was granted to the then 25-year-old Sir George Bruce, to allow him 

to restore and operate the colliery at Culross, which by this time had fallen into disuse.  These early 

engineering advances allowing more efficient extraction and transportation of coal, helping underpin 

the importance of coal to the local economy of Fife, and by the 17th century coal was forming a 

significant element of trade from harbours along the Forth Estuary to Europe; and by the 19th century 

Fife was one of the UK’s major exporters of coal. Coal and salt were not the only natural resources 

to be utilised: and throughout Fife limestone, fireclay, sandstone, whinstone, clay, bedded iron ores, 

and sand and gravel were all important natural resources (Cameron & Stephenson, 1985; Bide et 

al, 2008). The majority of these resources were vital for the construction industry – for instance the 

marine limestone of the Lower Limestone Formation in Fife (Blackhall limestone) were used for 

agricultural lime, metallurgical flux, stone dust in coal mines, as aggregate and for lime mortar and 

cement manufacture.  

The raised terrace, and the majority of the medieval town, was built on top of igneous rocks of the 

Midland Valley Sill Complex; these vast deposits of dark crystalline rock (known as dolerite) have 

been worked for centuries. Notably in the 18th – early 19th century there is literature which talks of 

these ‘principal greenstone quarries…., rented by Mr Mathieson, which presented a front of 100 feet 

perpendicular, in a columnar form, resting on sandstone”. This article is in reference to “Cruicks”, or 

“Crooks” quarry, situated immediately South of the conservation area. This feature of columnar 

jointing would have enabled easier quarrying – requiring only a small force to separate these 

columns; likely why it was exploited from such an early date. This stone was used in Stirling new 

bridge, due to the extensive lengths of the extracted columns and the fact that it regularly displayed 

a face like a “neat droved sandstone”. This whinstone was also quarried for paving, causeways, 

baker’s ovens (lining) and road metal. (Highland, and Agricultural Society of Scotland, 1841) 

Records also show that Duloch Sandstone Quarry was an important local resource. The stone is 

described as being whitish, grey, hard and foliated. The lowermost beds were said to be used as 

building stone; whilst the less massive upper beds regularly used for lintels, stairs and pavements.  

Historic articles also show that a vein of Galena was discovered in the 16th/17th century “on 

Castleland Hill in the parish of Inverkeithing, situated betwixt the sandstone and greenstone” and 

that a “considerable quantity of excellent ore was extracted when a slip in the greenstone cut off the 

metal and the work was abandoned” (Highland, and Agricultural Society of Scotland, 1841).  

Table 3 shows the known quarries in the Inverkeithing area; with Inverkeithing as part of the quarry 

address. It must be noted that the Borough boundaries of Inverkeithing have changed throughout 
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history, and its unique position as a market town, port and trade centre would have allowed for a 

greater selection of building materials to be sourced/imported from the surrounding area. An 

expanded and more comprehensive list of quarries is supplied in Table 8. 

Material Resource Number of known quarries 

Sandstone 9 

Limestone 0 

Sand and Gravel 0 

Igneous 20 

Clay and Shale 0 

Table 3: Number of known quarries within the Inverkeithing area; with ‘Inverkeithing’ as part of the 

quarry address. 

Since the main settlement and conservation area of Inverkeithing lies on top of the whinstone 

deposit, the immediate surrounding quarry data is skewed towards this; however, the surrounding 

areas of the borough are underlain by Carboniferous sedimentary strata, each of which has been 

quarried in some form for building stone and/or construction materials. These formations are 

described below and can be seen in Figure 9; 

Lower Limestone Formation (328 – 331 million years old): This is the most well-known and 

important of the Formations in the area, because it contains the lower set of workable coals of the 

Fife coalfields. These were formerly extensively worked in the Cowdenbeath and Lochgelly areas, 

with old workings also found around Kirkcaldy and Dunfermline. The succession is made up of thinly-

bedded micaceous sandstones and cross-bedded sandstones, with smaller thicknesses of 

siltstones, shales and clays with clayband ironstones. Seatearths and up to 17 workable coals 

account for only a small part of the succession. During the 19th century ironstones from this formation 

were worked around Cowdenbeath and Lochgelly and to a lesser extent elsewhere in Fife including 

Denhead, near St Andrews (MacGregor, 1996). This formation was also utilised for its limestone 

seams, in particular the Blackhall Limestone, which was quarried nearby in Charlestown and 

Roscobie (North of Dunfermline). 

Pathhead Formation (329 – 331 million years old): Predominantly cycles of mudstone and siltstone 

with beds of dolomite and limestone; sandstone is secondary to the argillaceous rocks: overall 

pattern of sedimentation is cyclic with marine influence (marine bands common) (Forsyth & 

Chisholm, 1977).  
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Anstruther Formation (331 – 337 million years old): A sedimentary succession comprising mainly 

mudstone, siltstone and sandstone in thin cycles, with thin beds of limestone, dolomite and coal; 

predominantly non-marine origin. (Browne, 1986).  

Pittenweem Formation (331 to 337 million years old): Cyclical mudstone and siltstone, with thin 

beds of limestone and dolomite; sandstone is secondary, with non-marine deposition dominant over 

marine. (Browne, 1986).  

Sandy Craig Formation (339 to 337 million years old): Mainly mudstone and siltstone with thin beds 

of non-marine limestone and dolomite; sandstone is secondary and of non-marine origin. (Browne, 

1986).  

 
 

Figure 9: Geological map of Inverkeithing and surrounding area. 
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3.3 Building materials 

It is important to consider buildings as composite structures, comprising of stone, brick, mortar and 

slate, rather than just considering stone and mortar as separate entities in isolation. The combination 

of materials and their compatibility is of utmost importance in determining the performance 

characteristics of the walls in use, and especially when considering suitable repair materials and 

strategies. In the case of stone repair or replacement, mortar must be considered within this repair 

strategy. The majority of built structures within the Inverkeithing Conservation area appear to be 

constructed using local natural materials, consisting of local sandstone and whinstone, brick, lime 

and aggregate; directly influenced by the underlying local geology. Slate has not been discussed in 

detail in this report, but was likely imported from elsewhere in Scotland and the United Kingdom, as 

there is no nearby source. 

Each different building stone type in Inverkeithing was identified and described, with representative 

stone cores measured for their physical properties and analysed by petrographic microscope. 

Samples of mortar, representative of their different use within buildings (bedding, pointing, 

construction) were also analysed for their method of manufacture, original mix proportions, binder 

type, binder strength and source of aggregate/sand. 

3.4 Inverkeithing Brickworks 

There were active brickworks in Inverkeithing from c1831 – c1895 (Figure 10). It has been known as 

the Inverkeithing Brickworks, The Inverkeithing Fire Clay Works and The Fire Clay and Brick Co, 

Inverkeithing. The only visible remains of these works is a short section of rubble wall containing two 

bricked up openings; the wall formed part of the NW end of a long range, one of six roofed buildings 

depicted on the 1st edition of the OS 6-inch map (Fife 1856, Sheet 39) and surviving until at least 

after the Second World War (Canmore - Inverkeithing, Fire-bricks Works).  

The Inverkeithing Brickworks had no associated quarry or mine; but there was a light tramway that 

served it, which ran for a distance of at c.4 miles, from the Queen Pit and the Albert Pit at Halbeath 

in the north, via stone quarries and a connection with the main Edinburgh to Perth route, then to 

the fire brickworks and on to a distillery, foundry and port in Inverkeithing. This integrated railway 

system was vital in linking these industries and allowing the supply of raw materials. There was no 

quarry or mine associated with the brickworks so it must have obtained the fireclay from either the 

Queen/Albert Pits or elsewhere via the mainline railway.  
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Figure 10. Historic map showing Inverkeithing Fire Brick Works. – Disused at the time. (Surveyed in 1894 – 

1895 and published in 1896) 

Other notable brickworks in the area are as follows: 

 Appin Fireclay Works, Townhill, Dunfermline c1862 – 1964 

 Lilliehill Fireclay Works, Townhill, Dunfermline c1873 – 1920s 

 Lochhead Fireclay Works, Dunfermline c1862 – c1940 

 Lochside Coal and Fireclay Company Works, Townhill, Dunfermline c1902 – 1974 

 Wellwood Brickworks, Dunfermline 1934 – 1981   

3.5 Building Stone 

Buildings within the Inverkeithing Conservation Area are constructed using a small range of different 

stone types, with each stone differentiated by its colour, mineralogy and texture. Each different stone 

type used throughout Inverkeithing was originally identified during the initial walk-over survey, with 

field notes relating to colour, mineralogy, grain size, texture, stone type and condition/decay features 

made about each distinctive stone. In order to present a more comprehensive report of the subtle 

and sometimes substantial differences within this stone type, each stone that displayed these 

specific characteristics was assigned a separate ‘code’; namely SS1, SS2, SS3, SS4, and W1, with 

the prefix ‘SS’ representing ‘sandstone’ and ‘W’ representing ‘whinstone’.  
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Stone and mortar sample numbering  

The table below contains information on the stone and mortar sampling locations and their assigned 

sample numbers, along with assigned stone type classification (where appropriate). Samples were 

initially numbered in the order in which they were taken on site, with stone samples being given the 

prefix “S” and mortar samples “MS”. Stone samples were then further subdivided into stone types 

based on their appearance and petrographic properties. There was found to be four stone types 

which were assigned the codes SS1, SS2, SS3 and SS4.  

Building name Sample 

type 

Sample 

No. 

Sample location Stone type 

classification  

Town House Stone S1 Left of door opening, ground floor tower SS1 

  Stone S2 Right of door opening, ground floor tower SS2 

  Stone  S3  Slab from bothy floor SS3 

 Mortar MS4 Harling from rear elevation n/a 

  Mortar MS5 Construction mortar from rear elevation n/a 

Cadora Café Mortar MS6 Harling from side elevation at Town House steps n/a 

Hill Street 

Boundary Wall 

Stone S7 Dolerite sample from boundary wall at tree root W1 

  Mortar MS8 Construction mortar from boundary wall n/a 

  Mortar MS9 Harling from boundary wall n/a 

Bank Street 

Salon 

Stone S10 Sandstone from side elevation SS1 

  Mortar MS11 Construction mortar from side elevation n/a 

Cruiks Quarry Stone S12 Sample from spoil heap at quarry entrance  

Thistle Locks Stone S13 Sample from gable end at window sill - heavily 

eroded stone 

SS4 

Historic 

Quarries   

Stone S14  Grange Quarry (Sandy Craig Formation)  

 Stone S15 Cullalo Quarry (Sandy Craig Formation)  

 Stone S16a Rosyth Castle Quarry (Ansthruther Formation)   

 Stone S16b Charlestown Sandstone Quarry by East Harbour 

Road (Lower Limestone Formation)  

 

Port Street  Mortar  MS17 Pointing/construction mortar from Vennel Wall.   

Table 4: Stone and mortar sample numbers, locations and classifications.   
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Stone type classifications 

The most prominent stone type used in Inverkeithing is local buff to brown and orange coloured 

sandstone and laminated, micaceous grey to buff/orange sandstone – with the higher quality material 

being used for more prominent buildings, such as the Town House bothy flooring. The secondary 

stone type is whinstone; most commonly used in rubble walling (including boundary walls), as 

pinning stones, and setts. Five samples of sandstone and one whinstone sample were taken initially 

to allow for detailed description and analysis of the different textures and conditions of the stone. 

Petrographic analysis of the samples then allowed the samples to be further divided into four main 

categories, it is considered that only four distinct types and ‘qualities’ of sandstone, exist within the 

main conservation area. Type SS3 and SS4 are very similar in terms of mineralogy but are of 

considerably different qualities, SS3 appears more compact and well cemented, showing less 

evidence of delamination. It has to be considered that the sample for SS3 was taken from an internal 

flagstone, therefore will not have been subject to the same level of environmental exposure as that 

used in external masonry. 

Table 5 highlights the initial stone descriptions for each sandstone classification; with differences 

mainly associated with the quality of the stone, grain size and stone texture. Upon petrographic thin 

section analysis of representative samples of some of the sandstone types, it is concluded that only 

sandstone types: SS1 (including S1 and S10), SS2 (S2), SS3 (S3) and SS4 (S13) are representative 

of distinctly different sandstone types. The whinstone (dolerite) has been assigned the designation 

W1.  
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Stone type Description Weathering features 

 

 

SS1 

(Including 

S1 and 

S10) 

The stone is generally fine to medium grained, and is a 

relatively heterogeneous sandstone that is variable across each 

different masonry unit within the building. The fresh, 

unweathered dry stone had a distinct blonde colour, and 

weathered faces display a buff coloured, orange-mottled 

appearance. The stone is texturally sub-mature to mature, with 

most grains ranging in shape from angular to well-rounded and 

elongate to spherical. Grains are primarily bound by silica 

cement, with kaolinite and Fe-oxides providing important 

secondary cements throughout the stone 

Stone shows a wide range of sedimentary 

structures such as cross bedding, ripple 

laminations (generally characterised by fine 

laminations with higher concentrations of Fe-

oxides), and massive bedded units throughout; 

enhancing certain weathering mechanisms. 

Bottom courses of buildings tend to be 

significantly affected by: delamination, granular 

decay, bubbling, flaking, contour scaling, salt 

bursting, salt efflorescence, gypsum crusts, 

fracturing and cracking amongst others. 

 

 

SS2 

(includes 

S2) 

 

The stone is generally fine to medium grained with the fresh, 

unweathered dry stone appearing light cream/buff/brown, the 

weathered faces displayed an orange-mottled appearance. The 

stone is a heterogeneous quartz arenite sandstone, which 

exhibits extensive and varying degrees of Fe-oxide 

remobilisation within the stone. The stone has experienced 

considerable supergene changes and undergone significant 

weathering and alteration, particularly towards the exposed 

surface, through the precipitation and remobilisation of Fe-oxide 

in the stone. 

 

Granular decay evident on the more medium 

grained areas, exhibiting a pitted surface in 

some areas, and loss of the surface 

grains/pebbles/clay inclusions and mud flakes. 

Fe-oxide staining is extremely variable 

throughout, however tends to be concentrated 

around more exposed faces. 

 

 

 

SS3 

(includes 

S3) 

 

 

 

Grey to blonde, predominantly fine grained, well cemented 

sandstone.  The stone is characterised by distinct narrow and 

generally discontinuous ‘wispy’ laminations that are present 

throughout the thickness of the sample. The stone appears to 

be semi-texturally immature, mineralogically sub-mature to 

mature, with moderately sorted grains. The stone is composed 

of sub-angular to sub-rounded, sub-spherical, grey coloured 

quartz grains, with a relatively low proportion of Fe-oxides, clay 

inclusions, muscovite mica and lithic fragments within the main 

matrix mineralogy. Fe-oxides, carbonaceous matter, clays and 

mica are accumulated in high concentrations within the distinct 

laminations in the stone. 

 

Very little decay and generally good condition – 

it must be noted, however, that this sample was 

taken from the internal bothy floor of the Town 

House, therefore has not experienced the same 

exposure as external masonry. 

 

 

 

SS4 

(includes 

S13) 

 

The sandstone is predominantly fine grained with occasional 

medium grains throughout; it preferential weathers along the 

weaker laminations, which are characteristic of this rock.  The 

stone is characterised by distinct narrow and generally 

discontinuous ‘wispy’ laminations that are present throughout 

the thickness of the sample 

 

It contains a discolouration on the bottom 

surface resulting from the staining of mobilised 

Fe from inherent layers in the stone, while 

granular and scaling decay are also evident, 

although to a lower extent, and from alignment 

of mica and carbonaceous material. Masonry 

tends to be significantly affected by: 

delamination, flaking, contour scaling, salt 

efflorescence, gypsum crusts, fracturing and 

cracking amongst others. 
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W1 

 

Whinstone; This sample is a dark greenish grey, extremely 

hard, medium to finely-crystalline rock composed of tightly 

interlocking crystals that can be seen in hand specimen. The 

sample contains a dark groundmass/underlying matrix 

composed mainly from pyroxene and plagioclase feldspar that 

are generally elongated and display a lath shape, with the 

largest crystals measuring ~1-2mm in diameter. 

 

The surface of the sample is heavily weathered, 

with signs of onion skin weathering. The 

weathering front extends to a depth of around 

3-10mm into the stone, and is characterised by 

a lighter colour than the fresh stone. 

Table 5: Field descriptions of each separate stone type identified in Inverkeithing. 

Stone distribution and condition  

Sandstone type SS1 is considered to be the most common, local sandstone used in Inverkeithing, 

and it displays a wide range of qualities, and in turn a vast spectrum of sedimentary structures, 

textures and decay features; all impacting its suitability as a building stone. This stone type was 

present in the majority of the oldest buildings in the Conservation Area, and appears to suffer from 

the widest range of decay processes, and tended to be in a poorer condition in relation to the other 

sandstone types – particularly when used on the lower courses of buildings. The type and extent of 

decay was significantly influenced, in some buildings, from the inherent fabric and texture of the 

stone, with decay features including delamination, granular decay, bursting, bubbling, flaking, 

scaling, salt efflorescence, cracking, fracturing and black crust development. 

Sandstone type SS2 represented a medium to high quality, cream/buff to orange coloured sandstone 

which is likely sourced from a similar formation to SS1. Overall this stone tends to be more massive, 

with less obvious decay. Decay tends to be concentrated in medium grained areas/beds, exhibiting 

a pitted surface in some areas, and loss of the surface grains/pebbles/clay inclusions and mud 

flakes. Fe-oxide staining is extremely variable throughout, however tends to be concentrated around 

more exposed faces. 

Sandstone type SS3 is characterised as containing a higher proportion of Fe-oxides, mica and 

carbonaceous matter. This stone was in extremely good condition and appears to be of relatively 

high quality. It has a strong similarity to stones such as Hailes sandstone, which also exhibits a 

distinctive bedded appearance, and weathers to give a slightly variable orange brown colour, on the 

bedding surfaces. The most distinguishing feature is the presence of “ripple bedding”, seen as thin 

wispy, irregular and discontinuous laminae, defined by planar concentrations of black carbonaceous 

fragments and Fe oxides. This is extremely characteristic of the stone quarried from the Anstruther 

Formation. It is known that certain beds within well-known quarries such as Craigleith, also contained 

ripple bedded sandstone (commonly referred to as “feak” rock) similar to stone type SS3 and SS4 

This lower quality “feak” rock is recorded as having been commonly used for rubble work, 



  Page 40 of 93 

 

foundations, steps, plats and paving, and these beds are essentially indistinguishable from one 

another.  

Sandstone type SS4, the second most common stone, was identified as being used in a number of 

less prominent buildings towards the south of the Conservation Area, and this particular masonry 

tends to be painted – this is likely to due to the extreme type of weathering it exhibits. Painting the 

masonry has likely been a more recent fix, in an attempt to slow decay. This stone is predominantly 

fine grained with occasional medium grains throughout; it preferentially weathers along the weaker 

laminations, which are characteristic of this rock. It contains a discolouration on the bottom surface 

resulting from the staining of mobilised Fe from inherent layers in the stone, while granular and 

scaling decay are also evident from alignment of mica and carbonaceous material. The stone is 

characterised by distinct narrow and generally discontinuous ‘wispy’ laminations that are present 

throughout the thickness of the sample. This is extremely characteristic of the stone quarried from 

the Anstruther and Lower Limestone Formations.  

 

Figure 11: Distribution of stone types within the principal street elevations of the Inverkeithing Heritage 
Regeneration Priority Area. Map © Crown copyright and database rights 2019. Ordnance Survey 100023385 
Aerial Photography © copyright Getmapping. 

 

Stone sample description summary 

This section summarises the results from the petrographic analysis of four sandstone cores and one 

whinstone core; representing stone types SS1, SS2, SS3, SS4 and W1. Hand specimen descriptions 
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of each sandstone type are given previously in Table 5 are sometimes more representative of the 

differences between each sandstone type; this is due in part to exposure and weathering 

highlighting/resulting in features which can significantly alter a stones appearance, when compared 

to that of a fresh, unweathered face. For this reason, the summary descriptions for samples SS1 and 

SS2, and SS3 and SS4 have been combined, owing to their petrographic descriptions being so 

similar. The results of the physical tests are outlined in Table 6. Figure 12 below presents the stone 

and mortar sampling locations within the priority area. 

 

Figure 12: Map of Inverkeithing showing the stone and mortar sampling locations. Contains Google Maps 

materials, © Google (2020) 

The distribution of stone types within the Inverkeithing Heritage Regeneration Priority Area is given 

in Appendix G. 

Sandstone Type SS1 (Sample 1: Town House), SS2 (Sample 2: Town House) 

Sandstone types SS1 and SS2, are relatively uniform to slightly diffuse bedded, mineralogically 

mature to sub-mature, texturally immature, poorly graded calcareous quartz to sub-lithic arenite 

sandstones, comprised of a majority of fine, sub-angular to sub-rounded, sub-elongate to sub-

spherical quartz grains and lower proportions of feldspar, lithic fragments and muscovite mica. The 
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detrital mineralogy is bound by calcite cement, causing this stone to be reactive to dilute acidic 

solutions.  The stone is relatively ‘dirty’ sandstone, containing a high proportion of authigenic 

minerals in the form of Fe-oxides and a mixture of clays. This high content of leached Fe-oxides from 

elsewhere in the stone provides it with its distinct orange mottled appearance, while the overall 

proportion of authigenic minerals is likely to have lowered the permeability of the internal pore 

network of each stone. Each stone contained similar physical characteristics that are related to their 

internal pore network; these are highlighted in Table 6.  Thin section and hand specimen images are 

provided in the relevant stone matching reports attached in Appendix C.  

Sandstone Sample SS3 (Sample 3: Town House Bothy floor) and Sample SS4 
(Thistle Locks) 

Sandstone sample SS3 and SS4 are fine grained with occasional medium grains throughout; the 

exposed rock preferential weathers along the weaker laminations, and tend to contain a 

discolouration on the bottom surface resulting from the staining of mobilised Fe from inherent layers 

in the stone, while granular and scaling decay are also evident, although to a lower extent, from 

alignment of mica and carbonaceous material. The stone is characterised by distinct narrow and 

generally discontinuous ‘wispy’ laminations that are present throughout the thickness of the sample; 

ranging in thickness from ~0.5mm to a maximum of 1.2mm. The stone is composed of sub-angular 

to sub-rounded, sub-spherical, grey coloured quartz grains, with a relatively low proportion of Fe-

oxides, clay inclusions, muscovite mica and lithic fragments within the main matrix mineralogy. Fe-

oxides, carbonaceous matter, clays and mica are accumulated in high concentrations within the 

distinct laminations in the stone.  

 

Property SS1 SS2 SS3 SS4 

Effective Porosity (%) 12.49 9.49 11.42 12.91 

Total Porosity (%) 16.98 14.98 15.47 13.14 

Water Absorption (%) 5.34 4.99 5.85 5.12 

Saturation 0.89 0.99 0.89 0.89 

Capillary Coefficient 

(g/m2/s) 
137.46 116.78 173.96 152.20 

Table 6: Physical properties of analysed sandstone cores. 
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3.6 Mortar 

A summary of the main findings from mortar analyses are presented in this section. Four bedding 

mortars (construction mortar) were analysed from sample buildings around Inverkeithing (Figure 12). 

These comprise mostly Reserve buildings and the boundary wall on Hill Street which is 

representative of most boundary and rigg walls around Inverkeithing. Unusually, three intact harling 

samples were also taken from the Reserve buildings (Town House and Cadora Café) which provide 

examples of original and newer harling samples. One sample of harling from the Hill Street boundary 

wall was also sampled and analysed additionally by petrographic thin section analysis.  

Mortar description summary  

The majority of mortar analysed appears to consist of a mixture of non-hydraulic to feebly hydraulic 

‘hot mixed’ lime mortars, which would have been prepared by slaking quicklime and sand together 

in one operation (MS4, 5, 6, 8, 9, & 11). However, sample MS17 consisted of a moderately to 

eminently hydraulic lime binder.  All mortar samples had displayed mix-ratios within a similar range, 

from 1 part quicklime to 0.42 – 0.87 parts aggregate (by volume), apart from MS17 which was more 

binder rich, at 1 part quicklime to 0.20 parts aggregate (by volume). All analysed mortars were of 

similar colour and contained very similar aggregate textures and mineralogy. MS4, MS5, MS6 all 

contained a coarse to medium grained, moderately well graded, uni-modal grain size distribution, 

and were mainly comprised of sub-angular to sub-rounded, clear, orange to light buff coloured quartz 

grains, weathered igneous rock, sandstone fragments and coal. In comparison, MS8, MS9 and 

MS11 all contained a finer grained, less well sorted aggregate, with a higher percentage of shell 

fragments. MS17 contained a fine grained aggregate, but did not contain shell fragments.  

A sample of harling from the boundary wall (MS9) on Hill Street, was prepared into a thin section to 

allow petrographic analysis to be undertaken; this method allows for assessment of the binder type 

and strength, and its mineralogy. There was no evidence from the thin section analysis of any 

pozzolan additives or hydraulic components in the mortar, and no clinker was observed in the 

paste/binder; it is only found in fine clusters within lime inclusions. This indicates that the mortar itself 

was non-hydraulic to feebly hydraulic at most, with clinker only locally formed through over-burning 

of limestone. Each analysed mortar sample contains similarities in their mix ratios, colour and 

aggregate-type, which likely reveals a similar overall mix composition, with similar raw materials 

used throughout. However, more detailed analysis of further samples would need to be carried out 

to establish any trends about mortar use through time. Table 7 highlights the similarities between 

the analysed mortar samples.  

X-Ray Diffraction Analysis (XRD) was carried out on MS4 and MS6 and it was indicated that the 

mortar analysed in both samples had been mixed from an ‘as dug’ marine sand, and a non-hydraulic 
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to feebly hydraulic lime binder most likely prepared as a ‘hot mixed’ lime mortar by slaking quicklime 

and sand together in one operation, or as a dry hydrate. The mortar used on the nearby Fordell’s 

Lodging has been confirmed (by a former SLCT Trustee involved with the project) to be composed 

of 1 part Jura kalk hydraulic lime (made to a putty), to 1 part lime putty (non-hydraulic) to 5 parts 

Gowrie sand. There is a possibility this was also used on Cadora Café; however, there were no 

hydraulic components picked up in the XRD. The aforementioned gypsum content and fabric 

disruption can be an indication of binder depletion, which can sometimes lead to inconclusive XRD 

data, however; to confirm this would require further analysis by both XRD and thin section 

(petrography). 

Sample Location Hydraulicity Colour Mix Ratio 

MS4 Harling from Town 

House 

Non to feebly 

hydraulic 

Pale brown – 

very pale brown 

1 : 0.62 

MS5 Construction 

mortar from Town 

House 

Non to feebly 

hydraulic 

pale brown – very 

pale brown 

1 : 0.85 

MS6 Mortar from Cadora 

Café 

Non to feebly 

hydraulic 

pale brown – very 

pale brown 

1 : 0.43 

MS8 Boundary wall; Hill 

Street 

Non to feebly 

hydraulic 

Very pale brown 

to pale brown 

1 : 0.45 

MS9 Boundary wall; Hill 

Street 

Non to feebly 

hydraulic 

Very pale brown 1 : 0.42 

MS11 Bank Salon Non to feebly 

hydraulic 

White to very 

pale brown 

1 : 0.87 

MS17  Port Street; Vennel 

wall 

Moderately to 

eminently 

hydraulic  

Very pale brown  1 : 0.20 

Table 7: Highlighting the main mortar characteristics. 

3.7 Historic material sources and future supply 

Like the majority of towns and settlements throughout Scotland, the traditional buildings of 

Inverkeithing are influenced by the local underlying geology; helping provide the town with its own 

unique character. Two to three main phases of building material use can be identified throughout 

Inverkeithing, with each phase showing distinct differences in appearance. The earliest buildings 

would have been constructed using the most locally sourced materials, which were determined by 
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the local geology – and therefore the masonry is typically comprised of more than one stone type 

(i.e. the Town House). Historically, ease of extraction and accessibility were the most important 

factors, and it was common for small quarries to be opened up in close proximity to buildings and 

areas of development.  

A second phase of material use in Inverkeithing dates to the introduction of tramway and light railway 

infrastructure, spurred by the industrial development throughout the 19th century in the Midland 

Valley. The development of industry during this period would have significantly influenced the cost 

and ease of building stone transportation and production, with a second phase of buildings like 

influenced by the import/transport of stone.  

The third phase relates to the use of more ‘modern’ materials, including modern bricks, cement 

pointing, painted facades and which were generally used exclusively as repair materials over the 

last 25 years. Unfortunately, many of these materials, such as cement pointing and cement renders, 

have been used inappropriately, which in many cases has led to the exacerbation of issues within 

the buildings.  

Historic Stone Resources 

In the area immediately surrounding present-day Inverkeithing, there is only evidence of past 

whinstone workings (i.e. Cruicks quarry), with the majority of historic sandstone quarries having been 

backfilled, built over or landscaped into the surrounding land. This makes the sourcing of these 

quarries a difficult task without the prior knowledge of historic maps or the historical development 

and building records of the area. Information on possible matching historic quarries within the 

Inverkeithing region was made using information from the British Geological Society’s Britpits 

database, which is a comprehensive list of all known mining, quarry and pit sites throughout the UK; 

providing information on their location, status and geology. Table 8 lists all known sandstone, 

limestone, sand, clay and whinstone quarries in the greater Inverkeithing region (based on proximity 

to Inverkeithing, historical trade links and railway infrastructure). This composes a large list with 

some quarries, including Cullalo Quarry, containing over eight individual quarry workings within the 

same formation. This data has been further refined in a map included in the Appendix H.   

Sandstone 

Inverkeithing is built using a majority of similar lithologies, comprised of a mixture of mainly 

sandstone, with the minor use of brick and whinstone; the latter mainly being used as rubble 

masonry. These rock types are representative of the Carboniferous formations that outcrop 

throughout Fife and the Midland Valley of Scotland.  
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On this basis, it is considered that the higher quality sandstones like SS1 and SS2 were possibly 

sourced from Sandy Craig Formation or the Lower Limestone Formation. A sample was obtained 

from Grange Quarry which worked the Sandy Craig Formation. 

Sandstone type SS3 is likely to have been obtained from elsewhere in Fife, or The Lothians. The 

stone shows remarkable similarities to other carboniferous quarries, such as Hailes and Craigleith; 

all of which have a quartz-rich composition and fine to medium grain size. It is known that certain 

beds within Craigleith quarry also contained ripple bedded sandstone (commonly referred to as 

“feak” rock) similar to Hailes, and this bedded Craigleith stone is seen in many buildings throughout 

Edinburgh (e.g. National Monument, Calton Hill). This Craigleith feak rock is recorded as having 

been regularly used throughout the East Coast of Scotland for rubble work, foundations, steps, plats 

and paving and is essentially indistinguishable from Hailes sandstone, and many others of the same 

age. The stone also shows remarkable similarities to stone quarried from Newbigging and Cullalo 

Quarry in Burntisland, Fife, which produced stone from the Sandy Craig Formation. The Anstruther 

and Lower Limestone Formations also have occasional beds of micaceous rich sandstone. 

Sandstone type SS4 was very likely sourced from a similar quarry to SS3, certain beds would have 

been preferred for specific buildings/structures, and the poorer quality beds resemble those of the 

SS4 type masonry. This stone is very similar to the lower quality stone obtained from the Anstruther 

Formation and the Lower Limestone Formation.  
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Number Quarry Name Resource Address Formation worked 

1 Prestonhill Quarry Igneous & Metamorphic Rock INVERKEITHING, Fife Midland Valley Sill-Complex 

2 Whinny Hill Quarries Igneous & Metamorphic Rock Ferry Toll, INVERKEITHING, Fife Midland Valley Sill-complex 

3 Bells Hills Quarries Igneous & Metamorphic Rock Rosyth, DUNFERMLINE, Fife Dinantian To Westphalian Sills of Lothians 
and Fife 

4 Muckle Hill Igneous & Metamorphic Rock INVERKEITHING, Fife Midland Valley Sill-Complex 

5 Carlingknowes 
Quarry 

Igneous & Metamorphic Rock INVERKEITHING, Fife Midland Valley Sill-complex 

6 St Margaret's Quarry Igneous & Metamorphic Rock Ferry Toll, INVERKEITHING, Fife Midland Valley Sill-Complex 

1 Duloch Sandstone 
Quarries 

Sandstone Inverkeithing, INVERKEITHING, 
Fife 

Lower Limestone Formation 

2 Bankhead Quarry Sandstone Bellyeoman, DUNFERMLINE, Fife Lower Limestone Formation 

3 Cowglen Quarry Sandstone Dunduff, DUNFERMLINE, Fife Lower Limestone Formation 

4 Guttergates Quarry Sandstone Halbeath, DUNFERMLINE, Fife Lower Limestone Formation 

5 Muirmealing Sandstone Saline, DUNFERMLINE, Fife Passage Formation 

6 Grange Quarry Sandstone Kirkton, BURNTISLAND, Fife Sandy Craig Formation 

7 Kilmundy Quarry Sandstone Kirkton, BURNTISLAND, Fife Sandy Craig Formation 

8 Gray Craigs Sandstone Cairneyhill, DUNFERMLINE, Fife Lower Limestone Formation 

9 Rosyth Quarries Sandstone Rosyth, INVERKEITHING, Fife Anstruther Formation 

10 Orchardhead Wood Sandstone Rosyth, INVERKEITHING, Fife Anstruther Formation 
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11 Welldean Quarry Sandstone Ferry Toll, INVERKEITHING, Fife Sandy Craig Formation 

12 Townhill Quarry Sandstone Townhill, DUNFERMLINE, Fife Limestone Coal Formation 

13 Cullalo Quarry Sandstone Humbie, BURNTISLAND, Fife Sandy Craig Formation 

14 Charlestown 
Sandstone Quarries  

Sandstone Charlestown, DUNFERMLINE, 
Fife 

Lower Limestone Formation 

1 Craigluscar Hill Limestone Gowkhall, DUNFERMLINE, Fife Blackhall Limestone 

2 Dodhead Quarry Limestone BURNTISLAND, Fife Burdiehouse Limestone 

3 Praetorhill Quarry Limestone Halbeath, DUNFERMLINE, Fife Blackhall Limestone 

4 Calais Quarry Limestone DUNFERMLINE, Fife Blackhall Limestone 

5 Newbigging 
Limestone Mine 

Limestone  Newbigging, BURNTISLAND, Fife  Burdiehouse Limestone, 

6 Charlestown 
Limeworks 

Limestone  Charlestown, DUNFERMLINE, 
Fife 

Blackhall Limestone  

7 Kilmundy Quarry Limestone Kirkton, BURNTISLAND, Fife Burdiehouse Limestone 

8 Duloch Limestone 
Quarry 

Limestone Halbeath, DUNFERMLINE, Fife Blackhall Limestone 

9 Cults Lime Works 
Quarries 

Limestone CUPAR, Fife Hurlet Limestone  

1 Sunnybank Coal 
Mine 

Coal and Fireclay INVERKEITHING, Fife Lower Limestone Formation 

 Table 8: List of known historic quarries within the Inverkeithing area, including address and the geological formation which was worked. All of these 
quarries have now ceased production. Taken from BGS Britpits database. 
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         Figure 13. Annotated map showing the distribution of historic quarries around Inverkeithing, correlated with Table 8. 
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Case Study 1: Grange Quarry / Sandy Craig Formation (SS1 and SS2) 

Grange Quarry is situated that about 7 miles north east of Inverkeithing, outside the town of 

Burntisland. It is not known exactly how long Grange Quarry was worked, but there are historical 

notes from the 19th century stating that “the quarry appears to have been worked for some time past 

for the sake of the overlying sandstone, used for building purposes” (Etheridge 1894). Grange Quarry 

worked the Sandy Craig Formation, and like other quarries in the area, it is likely that prior to 

sandstone extraction, the area was dominated by largescale quarrying and mining of limestone, and 

substantial sandstone quarrying is not likely to have begun after the arrival of the main railway line 

in the late 19th century (Hyslop et al, 2009). Removal of sandstone, which was directly associated 

with the limestone exploitation, was very common, and therefore sandstone was effectively a by-

product of limestone production. The likely reason that sandstone extraction was viable is likely, in 

part, due to the existing limestone quarry infrastructure (workforce, equipment, transportation) and 

the high demand for building stone in Central Scotland in the late 19th century. 

 

The geology of the area is relatively complex with mixed sedimentary rocks of Lower 

Carboniferous age, and common igneous intrusions. Grange Quarry lies in the Grange Sandstone, 

which forms part of the Sandy Craig Formation within the Strathclyde Group. The formation 

consists of a range of sedimentary rock types, typically occurring as repeated ‘cycles’ of mudstone, 

siltstone and sandstone with limestone and dolostone: The sandstone of the Sandy Craig 

Formation is known to produce sandstones of varying degrees of quality; with the more micaceous, 

carbonaceous and Fe-oxide rich layers being significantly more prone to decay (Hyslop et al, 

Figure 14: Image taken (facing North) showing part of Grange Quarry (now disused). 
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2009). At Grange Quarry the sandstone is described as being at least 36 m thick overall, of which 

the bottom 21m has been described as an excellent liver rock (i.e. a freestone - massive, medium 

to thick bedded sandstone in which no internal lamination is apparent and which can be worked 

with equal ease in all directions) (McMillan et al, 1999). Above this sits around 8m of sandstone, 

which has been described as only suitable for rubble work (ibid). The Burdiehouse Limestone sits 

underneath the sandstone and has been exploited at this locality, as well as at various other places 

nearby. The associated sandstone beds have also been quarried at several locations around the 

area, including at Newbigging, Dalachy and Kilmundy Quarries (Hyslop et al, 2009).  

Grange quarry was chosen as a case study for this particular formation due to its accessibility and 

present day exposure. A sample was obtained from the ‘freestone’ bed (Figure 15), which is most 

similar in appearance, in hand specimen, to stone type SS1 and SS2. Petrographic analysis of this 

stone shows many similarities to these sandstones from Inverkeithing.  The stone is predominantly 

fine to medium grained and moderately to well sorted, relatively texturally sub-mature to mature, with 

most grains ranging in shape from angular to well-rounded and elongate to spherical. Grains are 

primarily bound by silica cement, with kaolinite and Fe-oxides providing important secondary 

cements throughout the stone. The remobilisation of Fe oxides in the stone is what imparts the 

speckled appearance to the stone in hand specimen, similar to the type SS1 and SS2 masonry. In 

thin section this sample shows similar grain compaction to the Inverkeithing samples, with limited 

quartz overgrowths, and a substantial open pore network, with similar porosity, water absorption and 

capillary coefficient values to the analysed Inverkeithing samples. They share a similar detrital grain 

framework, texture and grading with the analysed samples, however SS1 overall contains a slightly 

lower proportion of authigenic minerals, albeit this could be a result of the exposure of the masonry 

units.  

Overall, it is very likely that the Sandy Craig Formation provided some of the original stone used 

throughout Inverkeithing – but the occurrence of other local quarries also working this unit means 

that narrowing down the exact historic source is a challenge.  
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Figure 15: Image showing sample obtained from Grange Quarry, pre thin section preparation. Note the 
distinct mottled appearance. 

Figure 16: Thin section images under plane polarised light. Pore spaces are highlighted in darker blue, 
while areas of light blue indicate pore filling clays that have absorbed some of the blue dye. Both stones 
contain a high proportion of authigenic minerals, which in some areas may act to fill in and block pores 
spaces in varying regions throughout the stone. This is what imparts the speckled/mottled appearance to 

the stone in hand specimen. (left) Sample from Grange Quarry, (right) stone type SS1. FOV 3mm.  
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Case Study 2: Cullalo Quarry / Sandy Craig Formation (SS1 and SS2)  

The yellowish, buff to grey sandstone of the Cullalo quarries is known to have been used more 

widely than the sandstone quarried at Grange (McMillan et al, 1999). The stone was considered to 

be durable, but owing to the expense of quarrying and the difficulty of dressing, it didn’t continue to 

be used. Three representative stone samples were taken from Cullalo Quarry (Figure 18) to show 

this variation across the quarry. It is this natural variation within the geology, at the quarry scale, 

that produces the heterogeneous texture evident in type SS1 and SS2 sandstone from 

Inverkeithing. Figure 18 illustrates the differences in colour and texture between the different beds 

of sandstone within Cullalo Quarry; the right-hand sample in the image was sent for thin section 

preparation – owing to its colour and texture being most similar to that of the stone encountered in 

Inverkeithing.  This stone, like that from Inverkeithing, has experienced considerable supergene 

changes and undergone significant weathering and alteration, particularly towards the exposed 

surface, through the precipitation and remobilisation of Fe-oxide within the stone. As with the 

aforementioned Grange Quarry, it is very likely that the Sandy Craig Formation provided some of 

the original stone used throughout Inverkeithing – but the occurrence of other local quarries also 

working this unit means that narrowing down the exact historic source is a challenge. 

 

 

 

 

Figure 17: Image showing an exposed face at Cullalo Quarry (taken facing NE). 
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Figure 18: Three samples representative of sandstone produced at Cullalo Quarry. (left): the highest 
accessible bed, characterised by whispy laminations and an abundance of Fe oxides and carbonaceous 
matter. (centre): the middle beds from the quarry show some variability but tend to be of better quality 
and show less variation. (right): lowest most accessible bed and the one from which a thin section was 
prepared – this stone shows distinct orange discolouration caused by remobilisation of Fe-oxides within 
the stone. 

Figure 19: Thin section images under plane polarised light. Pore spaces are highlighted in darker blue, 
while areas of light blue indicate pore filling clays that have absorbed some of the blue dye. Both stones 
contain a relatively high proportion of authigenic minerals, which in some areas may act to fill in and 
block pores spaces in varying regions throughout the stone. (Left) Sample from Cullalo Quarry, (right) 
stone type SS2. FOV 3mm. 
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Case Study 3: Rosyth Quarry / Anstruther Formation (SS4)  

One quarry which worked the Anstruther Formation, which is known for producing stone which is 

characterised by distinct narrow and generally discontinuous ‘wispy’ lamination is Rosyth Quarry 

and Rosyth Castle Quarry. This formation appears to contain stone which is most representative of 

stone types SS3 and SS4. The actual quarry workings here have since been landfilled/landscaped, 

however some spoil heaps remain. Three representative samples were obtained from spoil heaps 

in the vicinity of the old quarry workings (Figure 20).  

 

This stone contains a microscopic laminated texture that is prevalent throughout the thickness of 

the sample. Most layers comprise accumulated Fe-oxides, clays, muscovite, biotite and 

carbonaceous matter and are regularly very narrow, while other considerably thicker layers are 

evident in hand specimen. These laminations are very common on the microscopic scale, infilling 

pore spaces and as narrow veins that infill pore throats (Figure 21). Fe-oxides are authigenic 

minerals; those that formed after the rock had formed (been lithified), and have precipitated on 

layers rich in carbonaceous plant matter within the stone. The remaining stone is relatively uniform, 

with muscovite grains providing a weak lineation between the carbonaceous laminations. The 

stone is medium to fine grained, with several fine-grained and coarser grained regions and layers 

evident between laminations throughout the stone.  

The petrography matches with that of sandstone type SS3, which is characterised as containing a 

higher proportion of Fe-oxides, mica and carbonaceous matter. However, in hand specimen the 

stone from Inverkeithing SS3 appears to be in a better condition and of higher quality. It has a 

strong similarity to stones such as Hailes sandstone, which also exhibits a distinctive bedded 

appearance, and weathers to give a slightly variable orange brown colour, on the bedding 

surfaces. The most distinguishing feature is the presence of “ripple bedding”, seen as thin wispy, 

irregular and discontinuous laminae, defined by planar concentrations of black carbonaceous 

fragments and Fe oxides.  

Sandstone type SS4, was identified as being used in a number of less prominent buildings towards 

the south of the Conservation Area. This stone is predominantly fine grained with occasional medium 

grains throughout; it preferentially weathers along the weaker laminations, which are characteristic 

of this rock. It contains a discolouration on the bottom surface resulting from the staining of mobilised 

Fe from inherent layers in the stone, while granular and scaling decay are also evident from 

alignment of mica and carbonaceous material. The stone is characterised by distinct narrow and 

generally discontinuous ‘wispy’ laminations that are present throughout the thickness of the sample. 

This is extremely characteristic of the stone quarried from the Anstruther Formation at Rosyth Castle.  
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Case Study 4: Lower Limestone Formation (SS4) 

Another potential source of stone is the Lower Limestone Formation. This stone was quarried in 

various localities, including quarries around Dunfermline; e.g. Duloch, Cowglen, Bankhead, Gray 

Figure 20: Three samples representative of sandstone produced at Rosyth Quarry. (left): relatively 
uniform and well compacted sandstone. (centre): the bed which most resembles SS3 and SS4 and from 
which a thin section was prepared; characterised by wispy laminations and an abundance of Fe oxides 
and carbonaceous matter. (right): stone shows distinct orange discoloration caused by remobilisation of 
Fe-oxides within the stone. 

Figure 21: Thin section images under plane polarised light. Pore spaces are highlighted in darker blue, 
while areas of light blue indicate pore filling clays that have absorbed some of the blue dye. Both stones 
contain whispy laminations which are visible in both hand specimen and thin section. (Left) Sample from 

Rosyth Quarry, (right) stone type SS3. FOV 3mm. 
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Crags, and quarries to the West of Inverkeithing in the Charlestown area; e.g. West Harbour Road, 

Todhole, East Harbour Road and Wester Howe. The Lower Limestone Formation (previously known 

as the Lower Limestone Group), consists principally of sandstone, mudstones, limestone, seat 

earths, coal and root-beds. The sandstones are the most common rock-type, particularly in thicker 

parts of the outcrop.  

Records show that Duloch Sandstone Quarry was an important local resource, with the stone 

described as being whitish, grey, hard and foliated; with the lowermost beds said to be used as 

building stone, whilst the less massive upper beds regularly used for lintels, stairs and pavements 

(Highland, and Agricultural Society of Scotland, 1841). This particular quarry is no longer accessible, 

so a sample of stone was taken from East Harbour Road Quarry in Charlestown, which also worked 

the Lower Limestone Formation (Figure 22).  

This stone displayed a laminated texture (Figure 23) that is prevalent throughout the thickness of 

the sample and observable in both hand specimen and thin section. The majority of layers 

comprise accumulated Fe-oxides, clays, muscovite, biotite and carbonaceous matter and are 

regularly very narrow, while other considerably thicker layers are evident in hand specimen. These 

laminations are very similar to those found in the Anstruther Formation, and are very common on 

the microscopic scale, infilling pore spaces and as narrow veins that infill pore throats. Fe-oxides 

are authigenic minerals; those that formed after the rock had formed (been lithified), and have 

precipitated on layers rich in carbonaceous plant matter within the stone. The remaining stone is 

relatively uniform, with muscovite grains providing a weak lineation between the carbonaceous 

laminations. 
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Figure 23: Thin section images under plane polarised light. Pore spaces are highlighted in darker blue, 
while areas of light blue indicate pore filling clays that have absorbed some of the blue dye. Both the 
quarry sample and stone type SS4 display wispy laminations which can be seen (areas infilled with 
black) – these areas are weaker and the rock is more likely to fracture along these planes, resulting in 
the wavy weathering surface which can be seen in hand specimen. (Left): Sample from Charlestown 

Quarry, (right): Stone type SS4.   

Figure 22: (Left): Image of stone sample from Charlestown Quarry, which worked the Lower Limestone 
Formation like Duloch Quarry – note the distinct weathering “wave” like pattern on the surface. (Right): 
Image showing masonry from Thistle Locks (stone type SS4) which is showing surface weathering 
similar to the sample from the Lower Limestone Formation.   
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Case Study 5: Cruiks Quarry (Whinstone) 

A sample comprising of one block of whinstone, was obtained from the entrance to Cruicks Quarry, 

Inverkeithing. In thin section the stone displays an ophytic texture, which is slightly courser in 

nature than W1. The majority of the stone is composed of slender to broad plagioclase laths 

wrapped or molded by anhedral to subhedral pyroxene. It is generally medium- sometimes 

coarsely crystalline, and equigranular throughout. Crystals are visible in hand specimen, placing 

the stone texture on the side of phaneritic (visible), however dolerite sills are typically shallow 

intrusive bodies and often exhibit fine grained to aphanitic chilled margins which may contain 

tachylite (dark mafic glass) and the appearance of a finer grained aphanitic (non-visible) texture in 

some regions. This means that there can be a lot of variation in mineralogy and chemistry between 

dolerites from the one intrusive source.  

It is very likely that the whinstone used in Inverkeithing was sourced from one of the local 

whinstone quarries (or possibly from the immediate vicinity in the earlier phases of buildings, as the 

Conservation Area is situated on top of an outcrop of this material). Due to the heterogeneous 

nature of igneous rocks, pinpointing an exact quarry source would require further analysis, but it 

was most likely sourced from one of the local quarries.  

          

 

Figure 24: (Left) Image showing a fresh face of the stone obtained from Cruiks Quarry. (Right): Image 
showing stone type W1. 
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Other stones 

Red Sandstone 

Inverkeithing displays a wide variety of architecture for a town of its size and just outwith the 

conservation area, on Hill Street, there is a red sandstone tenement building. The tenement on 

Hope Street also has red sandstone dressings around openings on the rear facade. During the 

mid-19th century red sandstone (quarried in Dumfriesshire, Ayrshire and Arran) was in much 

demand. However, the closest deposits of red sandstone to Inverkeithing, known to have been 

utilised for building stone, are the Devonian Old Red Sandstone deposits worked in several areas 

in East Fife; small quarries were opened up along the coast between Buckhaven and West 

Wemyss to supply the local area, 

including Star, Whins Quarry, 

Treaton, Kennoway, Markinch, 

Gallatown Quarry, Wemyss Den, and 

several other sites (Bide et al, 2008). 

In North East Fife, fewer sandstones 

were quarried on a large scale (likely 

owing to the distance from the main 

markets) but Devonian red 

sandstones were worked in several 

areas, for example around 

Strathmiglo (Drumdreel and 

Bankwell) and Cupar (Drumdryan 

Figure 25: Thin section of the sample under plane polarised light. (Left): Sample from Cruiks Quarry, 
(right): Stone Type W1 from Hill Street Boundary Wall. The sample from Cruiks is slightly coarser 
grained than W1, however dolerites can display a significant degree of variation in grain size and 
mineralogy.    

Figure 26: Red sandstone tenement on Hill Street (with 
blonde sandstone rear façade). 



  Page 61 of 93 

 

 

Quarry). To the West of Inverkeithing the Lower Coal Measures were worked around Alloa – the 

buildings here have a distinct appearance due to the local Devon Red (Middle Coal Measures) 

Sandstone which was quarried throughout the 18th and 19th centuries from a number of quarries 

in the area (such as the Devon and Devonbank quarries) (ibid).  

Limestone cladding  

Limestone cladding has been used on the outside of 35-37 High Street (Wilson Solicitors). This 

material is not local and was very likely sourced from the Jurassic Portland Stone Formation which 

is quarried on the Isle of Portland, Dorset, England. This building was the former Royal Bank of 

Scotland branch, originally built for the National Bank of Scotland (now RBS) in 1934 designed by 

the architect John Ross McKay (of Binns/Frasers building Edinburgh). Due to the great importance 

of the building, this would have warranted importing stone from elsewhere to proudly demonstrate 

the wealth of the establishment. The National Bank of Scotland opened its first branch in 

Inverkeithing, with this building replacing an earlier, smaller building.  

            

Mortar: lime and aggregate 

Historic mortars (those made during or before the 19th century) and those made at the present day 

differ primarily in the purity of the constituent raw materials. Since most present day lime is 

manufactured for industrial purposes, it is chemically pure and processes are controlled. In the past, 

crude methods of manufacture led to heterogeneous mortars with a high variability of both 

composition and texture (Leslie & Hughes 2002). This variability, along with variations in working 

Figure 27: Images showing the limestone cladding. (Left): Highlighting a fossil Rugose coral, commonly 
found in the Jurassic Limestone. (Right): Imaging showing the bottom section of the cladding; the stone 
has undergone decay, likely as a result of external contaminants (i.e. de-icing salts from the 
pavement/road). 



  Page 62 of 93 

 

 

practice, (i.e. it was normal to have more than one mortar mixer per site) means that there can be 

considerable differences in the mortar properties over a relatively small area within the same site, or 

contemporary buildings. In the past, particularly before the advent of industrialised production during 

the 19th century, lime for building materials (e.g. mortar, plaster etc.) was predominately produced 

locally. This local production resulted in distinct regional variations in mortar composition and 

strength (hydraulicity). Non-hydraulic, feebly and moderately hydraulic limes were produced from 

burning relatively “pure” limestones (those with a CaO content over 90%) such as the Burdiehouse 

Limestone. The lime from Charlestown (Fife) and Arden (West Scotland) were known however to be 

more strongly (eminently) hydraulic. In general, the use of naturally hydraulic binders and modern 

cements is not particularly common in structures before the 19th century (when they started to be 

manufactured on an industrial scale).  

Burning of oyster shells in small clamp kilns would also be a possible source of building lime for 

earlier structures; evidence of pits for burning and shell-mortar was found in the excavations on 1 

Bank Street (now 1A-C Bank Street), 48-52 High Street (now Roshan Barber’s) and other sites in 

Inverkeithing in 1981. The findings published by the Society of Antiquaries of Scotland in 1982, 

identified a ‘soft yellow mortar’ likely made from oyster shells used to bond foundation stones of the 

18th-19th century building which was demolished on Bank Street. A whiter and harder mortar was 

found to bed the walling stones and more akin to a mortar made from burnt limestone. The pit 

found on the High Street is described as being subject ‘to intense heat so that the sides had been 

reddened and the base blackened’. This may not be enough evidence to suggest a clamp kiln, but 

there is evidence that oyster shells were burnt for lime as was common practice in many seaside 

towns where oysters were found abundance.  

Limestone resources in the Midland Valley are predominately concentrated in the Fife area. 

Historically, quarrying of these outcrops was extensive, working the numerous relatively thin 

(averaging ~3m thick) limestones in the Carboniferous Lower and Upper limestone formations. The 

limestones in the Lower Limestone Formation (Hurlet and Blackhall equivalents) were the most 

exploited units, such as those worked at the Charlestown Limeworks, and Roscobie Quarry. The 

Burdiehouse Limestone of the Sandy Craig Formation was also quarried and mined around 

Burntisland. Resources that were readily available near the surface are now mostly all exhausted; 

with mining too expensive a prospect, although at one-time limestone was commonly mined in 

association with sandstones.  There are at several significant limestone quarries and limeworks in 

the area surrounding Inverkeithing, which all exploited the seams (Blackhall and Hurlet) within the 

Lower Limestone Formation. These quarries/works are as follows:  

• Craigluscar Hill  
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• Cults Limeworks 

• Dodhead Quarry  

• Praetorhill Quarry  

• Calais Quarry  

• Newbigging Limestone Mine  

• Charlestown Limeworks 

The Blackhall Limestone (previously known as the Charlestown Main Limestone) is a pale to dark 

grey, crinoidal, bioclastic, earthy to hard limestone, interpreted to be of marine origin, with thicker 

occurrences comprising calcareous mudstone and lime mudstone beds. The seam is variable in 

thickness owing to the depositional environment of the succession. The chemistry varies widely and 

variations in the facies are stark. These variations result in significantly different chemistries 

throughout the outcrop, which can significantly impact the end product. The Blackhall Limestone is 

also heavily fractured and dolomitised, with distinct microbial lenses and underlying siliciclastic 

sediments. It is likely that these Blackhall deposits would have supplied Inverkeithing with hydraulic 

lime; however, it must be noted that the lime produced would have had drastically different properties 

depending on the beds worked.  

Another major producer of lime nearby was Cults Limeworks, which worked the Hurlet Limestone 

(previously known as the Charlestown Station Limestone). The Cults quarries and mine are situated 

four miles south-south-west of Cupar. The limestone outcrops for around 2 miles from Cults 

westwards to Coaltown of Burnturk; and has been quarried along the majority of the outcrop, and 

extraction switched to mining, when the overburden became too thick for opencast work (McIntosh 

et al, 2004). The Hurlet limestone is a pale to dark grey, crinoidal, and shelly bioclastic limestone, 

interpreted to be of marine origin.  

The sample taken from the Port Street vennel wall (MS17) was found to be moderately to eminently 

hydraulic. This Category C Listed Structure dates back to the c.17th century, with later 19th century 

alterations. The timings of these later repairs, along with the colour, texture and strength of the mortar 

analysed in MS17, would fit with the more widespread manufacture of hydraulic lime, and the large 

scale lime producers of the time, such as Charlestown and Cults Limeworks – indicating the mortar 

sample was representative of the later 19th century works. 

The mortar sampled from the Town House (MS4 harling and MS5 construction mortar) are both 

thought to be original, dating from the late 18th century. The Burdiehouse Limestone outcrops at the 

surface near Burntisland; where it has been quarried extensively, and mined, around this area. It is 

well documented to have been a lime of good quality with a high CaO content (as a fresh water 
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limestone it tends, on average, to contain less impurities, with a CaO content upwards of 90%) and 

along with its location and proximity, would make it a possible source of non-hydraulic to feebly 

hydraulic lime. The Burdiehouse limestone was also previously exposed on the shore West of Rosyth 

Castle (Robertson 1949). When excavations were being made for the Rosyth Dockyard, borehole 

data showed the seam to be around 40m thick (comparable with the Burdiehouse Limestone in West 

Lothian). There is no documented evidence of this limestone being quarried at a large scale here, 

but the close proximity to Inverkeithing, and the associated sandstone quarries, may have made it a 

local source in the very early phases of building in Inverkeithing.   

The mortar analysed from Cadora Café (MS6) was found to be non-hydraulic to feebly hydraulic, 

and is thought to date to the repairs carried out in the late 20th century. It has been suggested that 

the mortar used on the nearby Fordell’s Lodging repairs (informed by former SLCT Trustee involved 

in the project) was composed of 1 part Jura kalk hydraulic lime (made to a putty), to 1 part lime putty 

(non-hydraulic) to 5 parts Gowrie sand. There is a possibility this was also used on the Cadora Café 

works, with the mortar showing some similar characteristics, however there were no hydraulic 

components picked up in the XRD. The XRD did show a high gypsum content, and the sample 

showed some fabric disruption; both of these can be an indication of binder depletion which can 

result inconclusive XRD data.  

The other samples analysed (MS8 and MS9 – Hill Street, and MS11 – Bank Street) all date from 

around the mid-19th century or possibly earlier, and appear to be non-hydraulic to feebly hydraulic. 

Although hydraulic lime had become more widespread during this time, non-hydraulic to feebly 

hydraulic limes such as the Burdiehouse limestone would still have been well utilised, and possibly 

preferred by local masons.  By this point, transport links were also improving, and with Inverkeithing’s 

port, there would have been the opportunity to obtain materials from further afield.  To accurately 

ascertain the source of raw lime from a mortar would require complex and lengthy analysis, for the 

purpose of this report, and due to the fact limestone is no longer quarried here, it is not necessary to 

constrain this any further.   

Possible aggregate sources 

The grading of the aggregate, along with the presence of shell fragments, suggests a local ‘as dug’ 

source, likely from the mouth of the river. A sample of beach sand was obtained from the Mouth of 

the River Keithing, where it meets the Forth. The aggregate here is an excellent match in terms of 

grading and mineralogy, for that of MS8, MS9 and MS11 (Figure 28). It is likely aggregate was 

sourced from various locations throughout history, but the most likely source would be the closest 

available material. The coarser aggregate seen in samples MS4, MS5 and MS6 may have been 
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taken from further up the river; the finest sediment is generally deposited on point bars and on the 

inside bends of rivers, while coarse aggregate is deposited on the river bed and outside bends.  

   

Figure 28: Graded sand from Inverkeithing Bay (left) and graded sand from mortar sample MS8 (right). 

3.8 Future Stone Supply and matching replacement stone 

Recommending suitable replacement stone is sometimes a more difficult task than the identification 

of the original source quarry of the stone. This difficultly lies in the limited supply of currently operating 

stone quarries throughout the UK, and especially those that might provide a suitable aesthetic and 

petrographic match. In regards to stone matching, a like-for-like stone replacement is always sought 

to ensure stone continuity and to protect the original aesthetic value of the building; the feasibility of 

re-opening original historic quarries in order to provide an exact replacement stone may therefore 

be considered and established on a case-by-case basis. The protection of the original stone must 

always be of principle importance however, in order to preserve the original building fabric. The use 

of a slightly less durable stone may therefore be justified in certain situations, ensuring that 

replacement sandstone experiences greater rates of decay, compensating for the continued life-

span of the original sandstone. By using significantly more durable and/or unsuitable stone, the 

original stone may experience differential decay, causing the new, replacement stone to sit proud of 

the surrounding, decayed stone.  
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Stone matching is based primarily on the petrographic structure, mineralogy and physical properties 

of the analysed stone, taking into account grain size, grain shape, detrital mineralogy, cement and 

pore connectivity; the latter of which considers the porosity, saturation, water absorption, capillary 

coefficient and permeability of the stone. These properties are inherently related and significantly 

influence the weathering behaviour of the stone. It is therefore of extreme importance that we 

recognise and understand the past weathering behaviour of the historic stone so we can mitigate 

against these processes in the future by recommending replacement stone that will both weather in 

harmony with the original stone, but also be slightly more durable towards specific weathering 

agents.  

Stone weathering is a complex and dynamic system comprising a suite of inter-related physical, 

chemical and biological processes that are almost always aided by the presence of water. Water, in 

the form of ice, liquid and gas, can only penetrate into stone through its pore network; which act as 

conduits for water migration. Water will facilitate stone decay by actively dissolving vulnerable 

minerals, such as calcite; by imposing high physical pressures through expansion as water freezes; 

and by acting as a pathway for other decay agents, including salt. It is therefore recognised that 

understanding the moisture transportation pathways in the stone is an essential process for 

recommending suitable replacement stone, and are measured using a suite of physical tests. The 

mineralogical and textural characteristics of the stone, including grain shape, grain size, their spatial 

distribution and compaction will significantly influence the structural and pore network properties of 

the stone, and therefore the uptake and migration of moisture through it.  

One of the most detrimental decay processes affecting sandstone buildings concerns the 

crystallisation of soluble salt within the pore spaces of the stone. Salt is introduced into the stone 

through a number of sources and pathways, including: (i) the dissolution of calcite (in the stone or 

mortar) by acidic rain that contains sulphate, which leads to the development of black surface crusts; 

and (ii) de-icing salts which are washed into the lower courses of buildings. When salt crystallises 

(grows) within the stone, it exerts high pressures within the small confined pore spaces, which can 

considerably weaken the stone, leading to various different decay features. Salt that grows on the 

surface of the stone is relatively harmless, but can cause nasty and unappealing surface staining, 

as well as blocking the surface of the stone, inhibiting it from drying efficiently. Salt staining and salt 

crystallisation damage was identified as one of the most important factors affecting the lower courses 

of buildings in Inverkeithing, particularly those based on the High Street. 

Research has revealed that specific pore-structural properties of sandstone can significantly 

influence their durability/vulnerability to salt-crystallisation damage from sodium chloride (NaCl / rock 

salt); which is the most widely used de-icing salt in Scotland (Graham, 2016). By using the sandstone 
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vulnerability estimator which is based on the pore size distribution and water absorption of sandstone 

(Graham, 2016), the most salt-resilient possible matching sandstones for Inverkeithing can be 

identified (Figure 29). Table 9 shows the most appropriate matching sandstones for types SS1, SS2 

and SS3, in order of resilience to salt crystallisation damage, and Figure 29 highlights the overall 

vulnerability of High Nick and Scotch Buff to NaCl-crystallisation damage. Hazeldean and Cullalo 

have been included because both of these stones are known to be very resistant to NaCl-induced 

decay, and may therefore be suitable replacement sandstone matches for areas of high salt damage 

(suitability is dependent on results of any stone matching analysis carried out). They have not been 

included as recommended matches in the stone reports because Hazeldean is not currently 

available in large sizes (therefore the dimensions needed may not be available), and Cullalo is no 

longer available from the quarry, and can only be sourced from some stone yards (this may mean 

stocks are limited or unavailable).  

 

Figure 29: NaCl crystallisation damage matrix, overprinted with matching sandstones for 

Inverkeithing. 

 

Sandstone Vulnerability to salt crystallisation 

High Nick Moderate to Low (lowest) 

Blaxter Moderate to High 

Scotch Buff Moderate to High (highest) 
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Table 9: Vulnerability of matching sandstone types to salt crystallisation damage.  

The matching sandstones for Inverkeithing are listed in Table 10, with quarry operator information 

provided in the attached stone analysis reports.  

Stone Type Matching Stone 

SS1 Blaxter 

Swinton  

High Nick 

Scotch Buff 

SS2 Blaxter 

Stainton 

High Nick 

Scotch Buff 

 

SS3 

 

Pitairlie (for flagstones) 

Scotch Buff Sandstone (for flagstones) 

Dunhouse Buff (for walling) 

 

SS4 

 

Blaxter 

Bearl 

High Nick 

Scotch Buff Sandstone 

W1 ‘Scottish Whinstone’ from Tradstocks 

Table 10: Matching stone types. 

In relation to sample W1, only Tradstocks currently supplies dimensional ‘whinstone’, which might 

provide a suitable stone match. This stone is described as grey/dark grey to black, and coarse to 

medium crystalline Gabbro/Dolerite. This stone might match petrographically with the dolerite 

whinstone from Inverkeithing, as it does provide hard, dark crystalline rock that shares similar 

porosity and permeability characteristics as well as colour and texture.  

A common suggestion when recommending suitable matching stone for crystalline rock 

(igneous/metamorphic) is to approach aggregate quarries that work similar hard rock. We do not 

recommend this approach on the basis of the unsuitable extraction process (blasting) at these 

quarries for dimensional stone. By blasting the stone for aggregate, this can produce both macro 

(large) and micro fractures within the rock which can have detrimental future consequences for both 

the stone and building. By creating fractures (even in low porosity and impervious rock), the water 

absorption rate and permeability of the rock can significantly increase, introducing moisture into the 
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building, or wall which cannot be easily remediated, leading, in some cases, to severe future 

problems. It is with this in mind, that no other matching stone quarries are listed, as there are no 

others within the UK that currently produce matching dimensional stone. In the first instance, 

obtaining local reclaimed stone from a demolition contractor, or from local outcrops, would be 

recommended. 

The following stone yards are currently cutting Blaxter, High Nick and Scotch Buff; Hutton Stone Co 

Ltd. also cut Bearl and Swinton.  

 

Dunedin Stone    Hutton Stone Co Ltd.      

Dunedin Stone Office    West Fishwick 

3 Lower London Road   Berwick-upon-Tweed 

Edinburgh     Scottish Borders 

EH7 5TL     TD15 1XQ 

 

3.9 Public Realm 

The Mercat Cross 

The Mercat Cross, or Market Cross, was originally situated at the North end of the High Street, at 

the junction to Townhall Street. The cross is composed of an octagonal shaft which rises from a base, 

resting upon two circular steps; this work is thought to have been carried out in 1799, and both 

components are built using sandstone. The shaft terminates in a capital of the same form which 

bears four shields of arms. A series of four sundials sits on top of the capital, and on the summit 

stands a unicorn carrying a shield with the Cross of St Andrew. The capital shields and their heraldry, 

suggest a date of c.1398, with the sundial and unicorn finial added later in 1688. Sampling of this 

monument is not possible until the repair works begin. 

 A visual assessment of the Mercat Cross was carried out, however the degree of weathering and 

alteration of the Mercat Cross makes a visual assessment particularly difficult. The stone appears to 

be a heterogeneous quartz arenite sandstone most similar in appearance to stone type SS1 and/or 

SS2. The stone surface is heavily altered through weathering, decay, and vegetation growth. The 

stone of the base appears to show weathering patterns more commonly associated with stone type 

SS1, whereas the octagonal shaft (based on the appearance of the replacement stone) seems to be 

slightly finer grained, and more similar in colour to SS2. However, it must be noted that this stone 

has not been subject to petrographic analysis or physical testing, therefore characteristics such as 

porosity, permeability and water absorption are not taken into account. There are some patches 
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where attempts have been made to repair/inhibit the surface decay by using cement, and the stone 

commonly shows signs of accelerated decay associated with these areas. 

 

  

Figure 30: Mercat Cross, Inverkeithing. 

The Obelisk  

The obelisk in Inverkeithing is an old early to mid-19th 

century standard lamp; a category B listed structure. This 

is the only lamp surviving, however these were common 

to Inverkeithing's High Street and Great North Road 

during the 19th century. The lamp comprises a tapered 

square-plan droved ashlar monolith which has been 

channelled on the North side for later gas tube insertion. 

On top of the obelisk sits a cast-iron tubular post and 

scrolled lamp holder. It was not possible to sample the 

stone, so a visual field assessment was carried out.  

The stone appears to be a heterogeneous quartz arenite 

sandstone, most similar in appearance to stone type 

SS1; it exhibits varying degrees of Fe-oxide 

remobilisation within the stone, responsible for imparting 
Figure 31: Obelisk, standard lamp. 
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the distinct mottled appearance. The stone has experienced considerable supergene changes and 

undergone significant weathering and alteration, particularly towards the exposed surface. There is 

a distinct black crust on the stone and significant vegetation growth. Black crusts are commonly 

associated with sulphate formation, which may indicate a carbonate cement in the stone: 

alternatively, the crust formation could be a result of the precipitation and remobilisation of Fe-oxide 

and carbonaceous matter within the stone. Visually, this stone most resembles stone type SS1; 

however, it must be noted that this stone has not been subject to petrographic analysis or physical 

testing, therefore characteristics such as porosity, permeability and water absorption are not taken 

into account. 

The Town Hall Bothy Flagstones (SS3) 

The Flagstones from the Town Hall Bothy are an irregularly laminated, quartz arenite sandstone that 

is relatively texturally immature and relatively mineralogically sub-mature to mature. The stone 

contains a majority of sub-angular to sub-rounded, sub-spherical, fine grained quartz, with high 

relative proportions of mica and low proportions of feldspar and lithic fragments. The stone has 

experienced considerable supergene changes and undergone significant weathering and alteration, 

through the precipitation and remobilisation of Fe-oxide within carbonaceous laminations in the 

stone. Grains are commonly bound by thin silica lenses and some authigenic pore filling clays. This 

stone resembles common carboniferous stone used throughout the central belt. For example, it is 

known that certain beds within the carboniferous Craigleith quarry contained ripple bedded 

sandstone (commonly referred to as “feak” rock) similar to this stone. This “feak” rock was considered 

to have been of poorer quality and is recorded as having been used for rubble work, foundations, 

steps, plats and paving. The different “feak” rocks are essentially indistinguishable from one another; 

it is likely that that this material is from a similar deposit. In terms of currently available stones, Pitairlie 

flag/paving stone is naturally flat bedded and ideal for flagstones, it is sourced from Pitairlie Quarry, 

located at Monikie in the heart of Angus, and supplied by Denfind Stone. 

 

3.10 Slate and other roof coverings 

Roof coverings 

The main purpose of a roof is to shed water and snow efficiently away from the building, into the 

rainwater goods which is disposed of through ground drainage. They can also offer a degree of 

insulation and prevent the spread of flame in the event of a fire. A roof can account for around 40% 

of the total volume of a building and, particularly if incorporating dormer windows, can impact the 

appearance of a building and a streetscape quite enormously. Dormer windows are quite a common 

feature in Inverkeithing, with most buildings being around 2-storeys with occupied attic spaces. Due 
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to the wide layout of the street, which is unusual for a medieval burgh, roofs are easily viewed from 

either end of the High Street; this draws attention to the buildings which are taller or have different 

roof configurations. There are a few different roof configurations (Figure 32), with three mansard-

type roofs identified at 24-28 (Hollywood Nails & Inglis Vet), 8-14 Church Street (Queen’s Hotel) and 

61-63 High Street (Gulshan Tandoori), a piended roof at the Old Corn Exchange (outwith the Priority 

Area) and the majority with gables finishing at the skews.   

  

Figure 32: Roof types found in Inverkeithing. (Left): Mansard roof at 24-28 High Street (right): Piended 

roof of Old Corn Exchange 

The typical Fife pantile roof with a slate easing course was only seen once at Providence House 

(Figure 33), which is unusual in a market town by the sea. However, the many refurbishments and 

alterations to buildings may be masking what might have been the original roof coverings. Traditional 

pantiles also quite common in Fife have only been found at Thomson’s Lodging (Figure 33); the 

Friary roof has been renewed with machine-made replacements as has Providence House, 48-50 

High Street (Roshan’s Barbers) and 93 High Street.  

 
 

Figure 33: Pantile roofs found in Inverkeithing. (Left): Traditional pantiles of Thomson’s Lodging (right): 

Machine-made pantiles of Providence House, with slate easing course. 
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Although these alterations and updates have resulted in modern dormers, modern materials used at 

skews and felt for flat roof sections, on the whole slate is the dominant roofing material. Concrete 

tiles (excluding the pantile replicas) are present at less than a handful of properties, and some of 

these cases are to rear elevations only (Bank Street Salon). While the exact provenance is 

somewhat difficult to ascertain (see below on analysis), most of the grey/dark slates are likely of 

Scottish origin. Some slates do appear to be imported or from England mostly due to their thin 

profiles, smooth edges and regular sizes. 

These alterations to roofs, and in particular chimneys, have made it difficult to identify which buildings 

might have been originally thatched. Indicators to this might be thackstanes (projecting stones at the 

base of chimneys), deep skews which are deeper at the ridge, and steep pitches (Figure 34). 

Fordell’s Lodging, Half Crown Pub, 42-44 High Street (Betfred), and 48-50 High Street (Roshan’s 

Barbers) all have these traits which indicate they might have been thatched. The Half Crown pub is 

probably the best example of a roof which has been replaced with slate. Thistle Locks may also have 

been thatched as the skews are deep, but the thackstane is partially incorporated into the flashing. 

77 High Street (Harmony Hair) also has some traits of previously thatched roof, although the 

thackstane here is modern but may be imitating a previously original detail.  

     

Figure 34: Thackstanes found in Inverkeithing. (left): Half Crown pub with steep pitch roof, most likely to 

have been thatched originally. (middle): 42-44 High Street with deep skews. (right): 48-50 High Street 

with heavily cemented thackstane. 

Dormers 

Many associate dormers with modern intervention and upgrading living spaces to give dwellings 

more rooms. However, they are as fundamental to architecture as projecting eaves or elaborate 

chimneys. Historically they might have been constructed in masonry built from the wallhead, or 

timber and hung with slates in the middle of the slope. In Inverkeithing all types of dormers are 

showcased, as they dominate the rooflines of the High Street. Most are slate hung, timber dormers 

with now upgraded uPVC windows. Some have more traditional decorative carpentry remaining 
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such as those found at 25-27 High Street (Gravity Tattoo), 49-53 High Street (Lindsay & Gilmour), 

54 High Street (Thistle Locks), and possibly the best and most beautiful example, 77-81 High 

Street (Bayne’s Bakers). The bowed dormers of Bayne’s Bakers (Figure 35) are some of the finest 

examples of dormers found in Inverkeithing, with their bowed sash and case windows 

symmetrically placed in line with the last bays of the building. This building also has the some of 

the last remaining traditional sash and case windows in Inverkeithing, and while a great boost for 

heritage retention they are in a poor state of repair.  

   

Figure 35: Decorative dormers. (left): Bowed dormer with bowed sash and case window at Bayne’s. 

(right): Pedimented dormer and smaller lucarne at Lindsay & Gilmour. 

Dormer repairs are low in the list of common issues found in Inverkeithing; however, in comparison 

to the audit carried out in Cupar these were much more common most likely as they are much 

more visible in Inverkeithing and the aerial survey helped identify defects above eaves level.  

Analysis – Slate Types and Limitations of Identification 

Slate in Scotland is found from four major areas which produced high quality slates: Ballachulish 

near the Great Glen Fault, Easdale and surrounding islands on the west coast (the slate islands), 

along the Highland Boundary Fault (the slate belt), and finally the MacDuff Slate Formation in the 

north-east (the slate hills). Due to the quality and prolific production, the most common slates found 

in the central belt of Scotland are Ballachulish and Easdale/Island slates. However, due to 

proximity Highland Boundary slates are also found in Fife, characterised by their range of light 

grey/blue and almost purple slates giving a lively effect.  

As Ballachulish and Easdale/Island slates are very similar when their mineralogy is examined, it is 

very difficult to tell them apart. Small physical traits can identify them as Easdale/Island slates have 

more developed crenulation cleavage (Figure 36) then Ballachulish slates which can also have 
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crenulation cleavage but not as prominent and well 

developed as Easdale slates (britishslateforum.co.uk, 

accessed August 2020). Both have beds abundant in pyrite 

which can compromise the quality, and so is not a 

distinguishing feature. Ballachulish slates of the best quality 

tend to be darker and a deep blue-black colour, while 

Easdale/Island slates tend to be more of a gunmetal grey. 

The black slates from Ballachulish are considered the best 

quality of all the slates in Scotland, with Easdale/Island slates 

close behind, and one reason behind this was, is the way the 

slate is so easily cleaved. They neatly cleave into relatively 

thin sheets which are easily cut and shaped which made 

them popular for architectural purposes and to make 

weatherproof roofs without the large bulk of thatch, earth, 

or large stone ‘slates’. When Scottish slate is identified it is 

most likely slate from these regions.  

Highland Boundary slates (Figure 37) are more identifiable 

due to their different colours, although again as they are 

sourced from the same formation are all very similar 

geologically. Slates from this ‘belt’ are often thicker as they 

do not cleave as cleanly as the black slates of Ballachulish or 

the island slates. The thicker slates give a much more 

textured surface on a roof with more noticeable edges and 

more identifiable by appearance than some of the other 

slates. 

Slates from the north-east or MacDuff slates from the slate 

hills are much coarser grained due to the high quartz content, 

and have a blue-grey colour quite unlike the black slates of 

the west. They often have a purple hue due to the presence 

of hematite which is an iron oxide, and no pyrite. This is 

one way slates from this region can be identified by 

analysis, the other is by ‘spotting’ which are small dark 

spots of chlorite with mica intergrowths 

(britishslateforum.co.uk, accessed August 2020). 

Figure 36: Easdale slate. Note 
crenulation cleavage (see dotted 
lines) and small pyrite inclusions. 

Figure 37: Highland Boundary slate. 
Note lighter grey colour and absence 
of pyrite. 
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X-Ray Diffraction is a method used to identify minerals in materials and is particularly useful for 

slate analysis. As discussed above, in some cases the only way to tell the provenance of slates is 

to examine the mineral makeup to tell which trace minerals are present. Pyrite and dolomite would 

indicate Ballachulish or Easdale/Island slates, hematite would indicate a MacDuff slate, paragonite 

would indicate a slate from Luss and calcite is present in Highland Boundary Fault slates. 

As a physical sample from a roof would be required for analysis, this proves difficult when trying to 

identify slates of occupied buildings, mostly due to the fact it is not advisable to remove a covering 

which is keeping rainwater out. However, if part of the works carried out involves slates being 

removed, such as at the Town House, analysis can be carried out. This is planned for the future, 

and this section will be updated once analysis has been completed.  

Condition of Roof coverings in Inverkeithing 

The surveys carried out in the Priority Area identified that slipped slates were the 4th most common 

issue with properties, with other roof repairs required to at least 35% of buildings inspected. 

Surveys carried out outside the Priority Area did not have the same frequency of defects to roofs. 

However, lack of maintenance is still the most common problem as most roofs required a few 

slipped or missing slates to be replaced. The use of inappropriate materials has also led to most of 

the defects found at skews, namely mortar skew fillets which have failed by cracking and de-

bonding with the skew copes. This failure is common when using cement as it is inherently dense 

and inflexible making it a poor material for sealing a junction where movement might occur i.e. 

between slates and masonry. An above eaves level aerial survey helped to identify most of the 

defects which were not visible from ground level, further reinforcing the ‘out of sight out mind’ 

mentality that most building owners have. The majority of defects were found at junctions i.e. slates 

meeting skews, or ridges meeting chimneys.  

Maintenance and Chimneys 

Due to the poorer types of sandstone (or poorer quality beds from the same quarries) used in 

Inverkeithing particularly for rubble gable ends, the masonry here is more susceptible to 

weathering and decay. At chimneys and chimney flues, the masonry is thinner and has to deal with 

a lot more moisture movement, increasing the wetting and drying cycles and ‘washing’ the stone of 

its cementing materials and causing ‘sanding’. This has been made worse by the use of (failing) 

cement based materials and a lack of ventilation, allowing water to collect in cracks and open 

joints, encouraging vegetation growth. This in turn causes water ingress and damage to stone; a 

vicious cycle. Many chimneys were found to have no pots or vents, indicating that unused flues are 

not being vented allowing flue gases to mix with water. This is a particular problem if cement with a 

sulphate content is used for repairs as the flue gases react with the sulphate which causes an 
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expansive reaction separating joints in masonry. It can also lead to considerable damp issues 

internally as the relatively thin masonry is permanently wet and this causes condensation due to 

the lower temperature of the wall.  

As the elements of a roof, particularly chimneys, are the most exposed it is essential that these 

elements be watertight and sound. Several chimneys were identified to be in extremely poor 

condition, with potentially loose masonry; the chimney at Mary’s Meals (29-33 High Street) being 

one of the worst examples. Buddleia growth at skews and chimneys is a very common problem 

with some quite established plants causing severe disruption to masonry. If caught early, and 

treated, plant growth can be benign; however, if left to root within a wall they can loosen skew 

copes and wallheads leading to considerable water ingress issues and potentially destabilising 

masonry. An example of this can be found at the Queen’s Hotel on Church Street, and again at the 

rear of Cadora Café (Figure 38). 

  

Figure 38: Vegetation growth at roof level. (Left): Buddleia established at skew copes of Queen’s Hotel. 

(right): Historic rooting of vegetation dislodged slates and wallhead masonry.  

As with most conditions surveys carried out by SLCT, the rainwater goods in Inverkeithing have not 

been maintained which has led to numerous issues; the primary issue being vegetation growth. 

Cast iron elements have been allowed to corrode and joints become unsealed, leading to leaks 

and staining from the splashback. Debris build up causes gutters to overflow and downpipes to 

become blocked, again leading to splashback onto masonry causing staining and vegetation 

growth. While unsightly, this also leads to mortar loss from joints and surface loss of stone. Defects 

to masonry are usually concentrated around areas of water movement i.e. downpipes, under 

gutters, pavement level and sometimes around sills.  

As discussed above, wetting and drying cycles can remove the cementing matrix of the stone and 

while soluble in water they crystallise into salts once humidity drops. The weakened structure of 
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the stone cannot withstand the force of salt crystals forming and break down, thus causing the 

stone to return to sand (applicable to other sedimentary stones but particularly relevant for 

sandstones). This is why it is so important to ensure masonry is not excessively saturated on a 

cyclical basis. The same is true for mortar, particularly lime mortar, as the passage of water over 

many cycles can deplete the binding materials and weaken the structure of the mortar.  

Maintenance in the simplest form is to ensure that all elements are working as they should be, and 

this ultimately leads to rainwater being disposed of correctly and efficiently. The disposal of 

rainwater starts at the roof, leads to the rainwater goods and ends at ground drainage. Masonry 

requires to be robust enough and free of open joints to resist water penetration from heavy rainfall. 

This may require repointing, stone replacement or re-harling; in some cases in Inverkeithing it 

requires all three elements. 

Replacement Slates and Recommendations 

Slate production has ceased in Scotland for a long time, and Scottish slates are now sourced through 

reclamation yards. Fortunately, the repairs required in Inverkeithing would only require a small 

number of slates, and many can be re-used with new nails. However, if new slates are required it is 

always recommended to match like-for-like on thickness, colour, size and texture. Traditional 

Scottish slates are much thicker than modern, imported slates and if installed alongside each other 

can create a gap where water can travel. It is also aesthetically displeasing to have mismatched 

slates on a roof which an interrupt a roofscape. Skilled roofers familiar with traditional Scottish slating 

practise, should be able to identify and source matching slates.  

As stated above, ensuring masonry is weatherproof (sealed with lime-mortar) is as important as the 

roof itself. All elements from the chimneys (stacks and pots), haunching, cornicing and string 

courses, skews copes and mortar skew fillets to the ridge tiles (where applicable) should all be 

pointed with a suitable lime-based mortar. Above eaves level, this may require a more robust lime, 

with additives which aid water shedding to ensure the joints are filled for a longer period of time. See 

Appendix K and L for Mortar Skew Fillet Specifications and Generic Specifications for haunching.  

4.0 Skills 

It is apparent from our survey work that there is or has been in the past a palpable skills and 

knowledge gap amongst building owners, contractors and building professionals as to the repair and 

maintenance requirements of traditional (pre 1919) buildings. It is crucial that the knowledge is there 

to assess the repair requirements of stone buildings and the skills to undertake the work successfully 

using the correct materials and techniques; without either of these, then the conservation, repair and 
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maintenance of our traditional building stock is in danger. This is apparent in all parts of 

Inverkeithing’s Conservation Area where remedial works to stone facades have resulted in 

inappropriate treatments with painted stonework and cement based repairs. There is also a 

widespread neglect of chimneys, roof coverings and rainwater goods leading to a plethora of 

roofscapes exhibiting uncontrolled vegetation. Seriously compromised chimney masonry and failure 

to ‘cap off’ unused flues properly is also a common issue; no doubt this is leading to problems of 

water ingress into building fabric, and no doubt issues of internal dampness (though this outwith the 

scope of our survey). This may also be compounded with issues of multi occupancy/ownership which 

present difficulties in organising common repairs. This situation may also be compounded by the 

generally economically deprived population in Inverkeithing where there is little cash available for 

building repairs. By far the most detrimental impact on the streetscape in Inverkeithing is the plethora 

of ill designed shop fronts using inappropriate materials and dimensions of both fascias and signage. 

The same could be said of the public realm works including the presence of modern concrete based 

paving materials, tarmac and the general incoherence of the paving layout. 

A quick appraisal of the knowledge and skills set in Fife amongst building professionals and masonry 

contractors (including roofing contractors) reveals that there are only three conservation accredited 

architects (one who is effectively retired), one accredited surveyor and a handful of stone masonry 

companies serving a county which boasts the second largest number of listed buildings next to the 

City of Edinburgh. Larger conservation jobs are frequently won by central belt masonry contractors 

and are often in the hands of central belt architects. This highlights the requirement for traditional 

building skills training and upskilling of workforces to meet the demand of repair works and to avoid 

future deterioration by using the correct materials and methods of repair. It would be a missed 

opportunity not to engage with local contractors to improve the local economy and retain local 

knowledge of specific materials and building types within a region. SLCT has had experience with 

training contractors and tradesmen whose backgrounds are in modern construction and materials, 

to use lime and traditional construction techniques including lime finishes with great success. 

Upskilling workforces of contractors can help to widen their market, particularly when there is 

increased interest in traditional building repairs as part of Building Repair Grant Schemes such as 

the TH/CARS being run in Inverkeithing.  
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5.0 Summary and Conclusions 

5.1 Summary 

To summarise this report, the original objectives given in the introduction have been re-visited. After 

a general introduction and basic outline of the project undertaken, an analysis of the stone of the 

street facing frontages was carried out. Stone coring and analysis of the building stone were 

undertaken for three buildings and one boundary wall, as it was deemed representative of all the 

stone types prevalent in the Inverkeithing Heritage Regeneration Priority Area. The slate roof 

coverings were also identified, however, due to the limitations mentioned in the above section about 

slate, this was not always possible. In addition, a number of mortar samples were taken from around 

Inverkeithing including harling samples both new and old. These samples were found to be similar 

in strength, and further sampling indicated that more hydraulic mortars were also used in the town. 

Access to exposed masonry proved difficult due to shop frontages making up most of the visible 

facades, while others were heavily painted or rendered.  

It was found that all the painted and rendered properties where stone was visible, were either the 

least durable sandstone type SS4 or onto dolerite. As with the previous stone audit of Cupar, the 

poorer stone types tended to be the buildings painted or rendered. However, as this would be an 

assumption it is recommended that where stone replacement is required on these buildings that 

testing and analysis be carried out to confirm a suitable match. It would be expedient and more cost 

effective for any potential requirement for stone analysis to come to the SLCT where the matching 

work has already been completed. 

The report has also identified possible historic sources of the stones and mortars, all of which were 

relatively close to Inverkeithing itself, or came in by boat. Stone recommendations for the individual 

stone types were given. Again, it is important to confirm these for individual buildings in any future 

work. 

Visual surveys were undertaken for all street facing properties in the Priority Area; 45 buildings within 

and 10 buildings outwith the Priority Area. This gives a good overview of the overall trends within the 

Inverkeithing traditional building stock. It was found that most properties were of sandstone, with a 

number of dolerite buildings, mostly ashlar or formal rubble, some harled and painted and above all, 

these buildings display a severe lack of maintenance at above eaves level. 

A recommendation for removing paint work will follow the conclusion of the findings in the section 

on recommended repair works. This section will also give further recommendations for the most 

important maintenance and repair works identified in this report. 
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5.2 Conclusions 

From the visual surveys and stone analysis carried out, the stone condition in Inverkeithing is 

generally in good to fair condition with isolated areas of severe stone decay. The stone types have 

been found to be fine to medium grained with moderate porosities; most samples are predominantly 

quartz rich sandstones with iron oxide mottling and clay laminations (to varying degrees). Stone type 

SS1 is the most common type of sandstone found, and generally the stone used to construct the 

oldest buildings. This stone type displays the widest range of decay processes and buildings 

constructed in this stone tend to have painted or rendered sections. It is difficult to ascertain the true 

condition of the rendered and painted buildings, but where coatings have failed the stone beneath 

appears to be in poor condition.  

Like a lot of traditional buildings in town centres or market towns, the principal facades of buildings 

are constructed using formal stonework such as ashlar or squared snecked rubble while side and 

rear elevations are built using random rubble. It is common to use better quality stone on principal 

facades and ‘hide’ the poorer stone at the side and rear of the building. This often results in masonry 

being in a poorer condition on gable ends where the weather tends to hit the building first, and where 

chimney flues reduce the width of the walls. The most severely decayed stone has been observed 

on gable ends and chimneys, with many stone repairs being due to vegetation growth disrupting 

masonry. Masonry adjacent to pavements i.e. the typical ‘tide’ line of splashback, is also where open 

joints and stone deterioration is concentrated, likely also due to the use of de-icing salts.  

As there have been many changes to Inverkeithing’s High Street and surrounding Conservation 

Area, there are a number of buildings which are from the later 19th and early 20th century with 

stonework in considerably better condition. However, due to the lack of maintenance observed 

throughout Inverkeithing, this has led to defects and issues even where the better quality stones 

have been used. This is mostly due to the increased wetting and drying cycles induced by the poor 

rainwater goods, vegetation growth and splashback at pavements. A common issue with mixed 

development buildings where commercial and residential owners exist in one building, is a lack of 

maintenance or repairs being carried out. Common or shared repairs are notoriously difficult to 

organise, especially with landlords who do not reside locally. Under One Roof has been developed 

to help advise building owners/occupants and has many useful guides on how to go about organising 

repairs. Vegetation growth is a common and widespread problem which can cause significant 

damage; buddleia growth has caused several loose sections of masonry and could easily be 

removed when a young plant.  
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It was evident from the visual surveys carried out that the majority of shopfronts have been poorly 

kept or repaired using inappropriate, modern materials to the detriment of the original fabric. 

However, there is huge potential to renew these shopfronts or refurbish the existing frontages to a 

more traditional appearance.  

5.3 Recommendations for Repair 

Roofs & Rainwater goods 

A roof relies on the slates or tiles to be correctly laid with no gaps or undulations to shed water 

efficiently into the rainwater goods. Sealing the sides and ridge with flashing or mortar reduces 

water ingress at junctions, and should usually be made using either a high code lead flashing and 

sealed using a polysulphide (or similar) mastic, or a lime-based mortar ideally with water shedding 

properties. Silicone based sealants degrade in UV rays and have very limited lifespans, and should 

be avoided to seal flashing raggles. Rainwater goods collect all the water from the roof and 

dispose of it through a downpipe connected to drainage. The correct gradient is required to ensure 

gutters carry water to downpipes and away from stopends; this is a common issue where brackets 

have corroded or dropped and water splashes out the end of a gutter. Debris which collects in 

gutters can block a downpipe once allowed to wash away, and can also provide an environment for 

vegetation to grow and cause a blockage. Rainwater goods should be cleared every 6 months, or 

at least once annually usually after autumn. A wire balloon can be installed at the mouth of the 

downpipe to prevent blockages, and a drain cover at the base can prevent the drainage becoming 

blocked. Where roofs are steeply pitched or are large, upgrading to deep flow gutters which are 

remove more water, should be considered. With increased rainfall and storms, buildings have to 

deal with larger deluges of water and deep flow gutters (if appropriately designed) can be 

considered. 

Above Eaves Level Masonry (Chimneys, skews, projecting features and gable 
ends) 

Efficient disposal of water ensures that water is carried away from masonry; however, the masonry 

itself must be sound and weatherproof to resist excessive water ingress from heavy rainfall. This 

entails keeping joints filled with a lime-based mortar with an appropriate strength for the stone type, 

ensuring haunching around chimney pots is intact and lime-based, and protecting with a lime-

based render where appropriate. Renders are much more common on gable ends and chimneys 

where masonry is more exposed and stone qualities are poorer. Failed render can allow a 

considerable amount of water to enter masonry and cause damp internally.  
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As noted in the surveys, many chimneys have not been vented adequately. It is recommended 

where a concrete slab or similar has been used to cap off an unused chimney, this be removed 

and elephant’s feet (or pepper pots) be installed to allow the flue to be vented and avoiding 

excessive water ingress. This should be carried out using lime-based mortars, the same mortars 

used for haunching.  

Where masonry has become totally compromised and requires replacing, this should be on a like-

for-like basis; this should be based on our recommendations which can be carried out based on 

analysis already carried out. However, many chimneys have been re-built in brick and rendered. 

While this is a solution to removing potentially dangerous masonry (if it is in very poor condition), it 

can cause damage to the stone below as it will concentrate all water absorption to the more porous 

stone below. There may be instances, and a couple of cases have been identified in the surveys, 

where a lime-based render would be beneficial to protect the stone gable ends or chimneys as 

they are. This method of conservation changes the appearance of the building, but it retains as 

much historic fabric as possible by avoiding stone replacement. At chimneys this can also be 

beneficial to protect the masonry without replacing stone, but is usually limited to rubble chimneys 

which are not as common in Inverkeithing. Rebuilding in brick and rendering in lime-based render 

is also another option where cost concerns limit building repairs, but should be considered as a last 

resort and as an alternative to using cement based materials. The render used above eaves i.e. at 

chimneys and gable ends, are recommended to be more robust due to the increased weathering. It 

is also beneficial for these renders to be self-coloured as it can reduce maintenance costs, making 

it more appealing to building owners. 

Painted facades 

In Inverkeithing there are a number of buildings which are painted, some have rendered facades and 

others have paint directly applied to the stone. In most cases, the paint is a modern-film forming 

paint with only a few exceptions; these are namely Fordell’s Lodging, Cadora Café, and Thomson’s 

Lodging which are limewashed. Where masonry paint is applied to buildings, it has been applied in 

many thick layers over many years, often over original lime wash. A small section of limewash was 

evident under a failed section of paint at the Half Crown pub (un-rendered section, LHS), although it 

has now been re-painted (August 2020) to cover all traces of previous finish. A possible original 

limewash finish was found at 61-63 High Street (Gulshan Tandoori), as there are many different 

layers of paint exposed due to the poor condition of the finishes (and building as a whole). Small 

patches of chalky paint were present, which are much warmer in colour to that of the paint currently 

used. It is similar in colour to the remnants of limewash found at Bayne’s Bakers just down the road, 

and possibly found elsewhere at the Burgh Arms, Moffat Cottage (Heriot Street) and Roshan Barbers 
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(48-50 High Street). Charlestown Limeworks produced a lime which when slaked with an excess of 

water, produced a wonderful golden limewash. This is also common for other limes burnt from the 

same formation, where an orange hue is produced from the iron oxide found in the limestone in some 

seams. It is likely that many of the buildings would have been ‘whitewashed’ or limewashed with 

unpigmented lime i.e. the natural colour of lime, to protect them and improve the appearance. From 

historic photographs of Inverkeithing (found in Old Inverkeithing, by Edward Robinson) it is clear that 

there were a lot of whitewashed buildings, be it on harling or direct onto stone. While the requirement 

for painting a façade in the present day might also be in response to decay (as identified in this report 

of the poorer stone types), it may also have been because the buildings had a previous coating 

applied.  

Film-forming paint 

Modern paints for external use on masonry (brick, stone or render) are termed film-forming as they 

dry to form a solid film, usually impervious to water vapour (or much reduced permeability). 

Commonly they are acrylic, water-based paints (emulsions) with fast drying times; it is less common 

to find oil-based paints externally applied to masonry as they take a long time to dry. Most paints 

with polymer binders such as acrylics are susceptible to UV damage, and although paint technology 

has advanced in recent years to combat this, these paints can still soften and degrade over time. 

Degradation by UV rays and dissolution in water can lead to cracking, softening and chalking of older 

film-forming paints which essentially breaks the bonds within the film. This can lead to concentrated 

water penetration in isolated areas, and eventually stone decay.  

The films formed by modern masonry paints are generally vapour impermeable; many manufacturers 

claim to produce vapour permeable paints but it is the inherent way in which they ‘cure’ i.e. dry and 

become solid, that is a barrier to water evaporation. Trapping moisture within stone causes an 

increase in wetting and drying cycles; although it does not allow drying at all, keeping the stone 

saturated for long periods of time. When the paint fails and flakes off it allows some drying to occur, 

which then leads to accelerated salt crystallisation at the surface of the stone leading to sanding and 

surface erosion.  

Limewash, lime paints and silicate paints all (broadly) ‘dry’ or ‘cure’ in a similar way; they change 

chemical and physical composition by reacting with carbon dioxide. They also rely on the substrate 

to be porous, as the suction of the substrate draws moisture from the paint causing the ‘drying’. 

Therefore, it is important when re-coating with limewash, lime paint or mineral paint to control the 

suction of the substrate, and both an over-saturated and a dry substrate should be avoided. As a 

result, these paints coat the pores of the substrate, and become as vapour permeable as the 

substrate rather than blocking the pores by forming a film. Vapour permeable finishes should always 
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be used with traditional masonry construction, where it is applied onto stone, lime render, or 

traditional brick masonry, to avoid any vapour or moisture being trapped behind a film. Modern 

masonry paints are not recommended to be used with traditional buildings for this reason.  

Stone Cleaning – Isolated Areas 

Cleaning stone to avoid further damage to the stone by very carefully removing vegetation/algal 

growth which might encourage long-term saturation of the stone (Historic Scotland, 1994) in isolated 

areas can be justified. Please note, general wide scale cleaning of whole facades to simply remove 

the blackening of stone, or what is called patina, is not recommended. Removing the patination on 

stone can make it vulnerable but removing a layer of protection (the ‘crust that is formed is quite 

stable), and it also removes all authenticity and character of the building. BS 7913:2013 ‘Guide to 

Conservation of historic buildings’ states removing patina (as well as historic fabric) should be 

‘avoided as far possible to retain authenticity’.  

Therefore, where stone cleaning due to heavy soiling such as algal growth is required, this must be 

carried out sensitively and using the least aggressive method so as to retain patina if possible. 

Applying a biocide to prevent further vegetation/algal growth can also be beneficial. See Table 11 

below for generic information on cleaning methods. These are not recommendations, but for 

reference and assessment of which method might be suitable. Always start with the least aggressive 

method which utilises the least abrasion and water saturation possible for safe cleaning of stone. 

Additionally, chemical paint removers and/or cleaners such as Nitromors, should not be used to 

avoid damage to stone and resultant staining. Any and all pre-treatments used to soften paint should 

be approved to be used with the removal technique e.g. steam cleaning, and by the Scottish Lime 

Centre Trust, Historic Environment Scotland or conservation accredited building professional (with 

suitable experience).  

Method System How it works Possible Damage Media Comments 

Low Water 

Pressure 

 Water at mains pressure 

used to wash the wall 

Large amounts of 

water can soak the 

masonry and 

surrounding ground 

Loose 

particles of 

media 

This should be 

used after all 

other methods 

to remove dust 

and traces of 

the cleaning 

method 

High Water 

Pressure 

 High pressure water is 

used to wash the wall 

As above. 

Additionally high 

pressure can erode 

Loose 

particles of 

Very high 

pressure water 

should not be 
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Table 11: Different kinds of cleaning methods recommended for removal of paint, from least aggressive to 
most aggressive. 

Heavily soiled areas should have the majority of the soiling brushed off (using nylon brush) before 

washing down with water. For tougher areas, cleaning using pressurised steam cleaners (such as 

the Doff system by Stonehealth) may be more suitable. Pressurised steam cleaners such as Doff 

use less water and encourages drying times to be shortened with because of the high temperature 

utilizing water cutting 

action 

the substrate 

surface  

media and 

soiling 

used on historic 

masonry 

Steam e.g. 

DOFF 

Combination of pressure 

and hot steam to soften 

and loosen the media 

Steam and water 

can quickly saturate 

porous stones 

 Softening the 

media with 

chemical agents 

can help the 

process 

Brushing/ 

Mechanical 

Cleaning 

 Manually taking off the 

layer of paint and outer 

layer of stone with 

brushes, needle guns or 

rotating discs 

Erosion and loss of 

detail due to the 

stone surface being 

taken off 

All soiling 

and paint 

For sound 

surfaces with 

low intrinsic 

value and even 

surface 

Dry Air 

Abrasive 

 Small particles of abrasive 

agent are shot at the 

substrate under pressure 

Erosion and loss of 

detail due to the 

high pressure and 

abrasive nature of 

the method. This 

might also produce 

airborne silica, a 

hazardous material 

All soiling 

and paint 

 

Wet Air 

Abrasive 

e.g. 

TORC  

As above with added 

water binding the dust 

(including airborne silica) 

 As above. Further 

added risk of 

saturation of 

substrate 

All soiling 

and paint 

TORC is said to 

have a lower 

impact than 

other similar 

systems due to 

the rotating 

action 

Dry Ice 

Cleaning 

 The transformation from 

solid to gas bounces off 

the particles, loosening 

them from the substrate 

Possible damage 

due to thermal 

shock 

Different 

media and 

substrate 

No long term 

data available 
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used. The heat also kills spores and discourages further growth, reducing the requirement for a 

biocide application. 

In many cases of accelerated decay in cleaned stone buildings, it is over-saturation of the stone by 

water and not always the chemicals used. As mentioned previously in this document, wetting and 

drying cycles encourage salt migration and over saturation by cleaning is a major cause of this. It 

can also cause other types of staining, but damage from salt crystallisation post drying out is a 

major concern in cleaned stone buildings. Always use the least amount of water possible to 

complete the job. 

Paint removal 

Nearly all the painted facades (rendered and onto stone) are showing signs of the paint failing in 

some way; this may be flaking, cracking, complete loss or bleaching by the sun. Where it has been 

completely lost, there is evident stone decay usually in the form of sanding. At the Burgh Arms the 

trapping of moisture has caused lime in the mortar joints to dissolve which has reacted with 

atmospheric pollution to create gypsum crusts. Film-forming paints have very clear and proven 

effects on sandstone and should be avoided or removed where possible.  

Paint removal is an expensive, time-consuming and often difficult task; it should always be 

undertaken with care and after trials and research. As described above, using the least amount of 

water is key in avoiding stone damage post-cleaning. Minimising the amount of water used to clean 

a building can be achieved by using pre-treatments specially designed to soften specified paints on 

masonry backgrounds. This is usually used in conjunction with steam cleaning which both shortens 

the time required to remove the paint, and the length of time required for steam cleaning.  

The above Table 11 is an indicative guide of methods of cleaning and not a definitive list. Specialist 

cleaning contractors usually use a range of techniques and pre-treatments based on trials/sample 

panels to gauge the efficacy of the cleaning regime. Some coatings, such as cement washes or 

Linostone, require a more abrasive cleaning method and in this case the Torc system (which uses 

very fine particulates) can be trialled. If the majority of paint can be removed using a bespoke 

cleaning regime, then the use of a needle gun (run off an air compressor) can be used for isolated 

cleaning of the remainder. If using a needle gun, times are restricted due to HAVS prevention. Risk 

assessments should always be carried out prior to works commencing, including vibration 

assessments for each piece of equipment. 

Mechanical methods of removing paint should be avoided where possible or only used in isolated 

areas for stubborn sections of paint. The risk of removing too much of the face of the stone is quite 

large, and while there is no lasting effect of staining like water removal techniques, this can often 
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have a much greater visual impact. Hand tools should not be used to remove paint, and instead a 

nylon buffing disc (attached to a drill) can be used for very well bonded areas.  

Previous attempts at paint removal have 

been identified on Townhall Street (Figure 

39) where a scutch tool (toothed chisel) has 

been used to remove paint (and/or render). 

This issue is similar to examples found in 

Cupar and is a typical method of removal 

where the consideration of the retention of 

historic fabric has been ignored. The result 

is the surface of the stone is re-tooled and 

does not resemble the original finish, be it 

droved, stugged or left smooth.  

Once the paint has been successfully removed, the stone can then be re-dressed with original tooling 

if appropriate if evidence is found of original facades, or the stonework can be painted for protection 

using a limewash, lime paint or silicate paint. 

All stone cleaning works should be carried out by specialist cleaning contractors who are well trained 

in the techniques and have a knowledge of which materials work best with particular methods. 

However, it is vital for any stone cleaning or paint removal that it is carried out carefully with 

operatives who are fully trained to use the equipment required and who are sympathetic to the 

substrate. Any water-based cleaning methods must be allowed enough time to be carried out 

carefully and allowed to dry out fully before other works commence. For any stone cleaning it is 

advised that trial panels be cleaned in small areas and agreed prior to any commencement of works.  

Walls 

On the whole the stone condition in Inverkeithing is quite good; however, the areas that are affected 

by decay are severe and will most likely require replacement. To first ascertain the extent of damage, 

all loose and friable stone should be dressed back (unless it is very clearly too fragile). If more than 

one third of the stone is lost, it should be replaced. Indenting and full replacement should be 

considered also where water shedding is key i.e. under windows, around rainwater goods etc. This 

is to stop any ledges holding water where it is likely to be running down the face of the wall (although 

good maintenance should always be a priority to avoid this happening).  

All empty joints should be repointed using an appropriately robust lime mortar for the area of wall. 

See Appendix J & L for guidance on lime work and generic specifications for repointing masonry. 

Figure 39: Previous paint removal evident at 24 
Townhall Street. Scutch marks present throughout, 
repainted with a masonry paint now failing. 
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Cement pointing should be assessed for failure and if it is causing damage to surrounding stone; 

removing cement pointing can damage stone and sometimes it is best left in place. However, if there 

are cracks, debonded areas, loose or friable materials then these should be raked out (lime or 

cement). The joints should be prepared adequately before repointing takes place; care must be taken 

with mixing of mortar, application and after care. Curing lime mortar is as important as substrate 

preparation and if not carried out adequately, can lead to premature failure of the material.  

Both sandstone and whinstone (dolerite) walls require repointing, and these stones require slightly 

different approaches. Whinstone is impervious and requires less dampening down then sandstone 

to avoid standing water; however, the new lime mortar will require dampening down less as well as 

there is no suction from the substrate. This is when using additives in mortars can assist in reducing 

the water content and improving the workability of the mortar to aid the repointing of impervious 

stones. Generic specifications included in Appendix L do not include additives as they should be 

used with specific purpose; contact SLCT for advice on repointing impervious units.  

If the required skills to carry out the work are lacking in the contractors available, consideration must 

be made to properly train the tradesmen to allow them to complete successful lime works. SLCT 

have the facilities and the staff to carry out bespoke training both on and off site. 

Specifications 

Generic specifications have been included in Appendix L with additional Mortar Skew 

Specifications (Appendix K) and Ashlar Grouting Method (Appendix M) also included. However, 

these are general guidelines for use on sandstone buildings during April to September. 

Specifications are usually designed on an individual basis to include stone condition and type, 

exposure, detailing and other factors which might affect the mortar used. The specifications given 

in the appendices are suitable for the majority of buildings in Inverkeithing, but it is still 

recommended to have a building professional specialising in conservation projects consult with 

SLCT to ensure the right mortars are being used. It is also recommended wherever possible to 

have a building professional experienced with lime mortars to check works regularly and ensure 

that repairs are being carried out to the expected quality. SLCT provide Quality Assurance 

services, using both our Stonemason and Building Surveyors to aid building professionals and 

contractors on site.  

As part of this additional stone and mortar analyses may be required; SLCT can provide matches 

where possible without a full analysis based on research in this document. Stone matches included 

in this audit (and associated stone analyses) are correct at the time of carrying out the research. It 

is always recommended to test and check the quality of stone being quarried at the present day 
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due to changes in beds within a quarry. Changes in bed formations can lead to colour and textural 

differences, but in extreme cases can also lead to physical differences in performance. SLCT can 

carry out thin section petrographic analysis on samples from quarries to give certainty that the 

selected stones will perform as required as replacement units.  

Local resources should be used as far as possible; stone is readily sourced within Scotland from 

stone yards and main quarry operators just south of the border. Aggregates are plentiful in Fife, 

with well graded sands available from local quarries (Lomond and Melville Gates Quarries) which 

are also available from a number of local builder’s merchants. SLCT have an extensive Aggregates 

Database and are able to provide details for sands and aggregates for the whole of Scotland. 

While lime is an imported material, there is a supplier locally to Fife (Masons Mortar). Alternatively, 

hot-mixed mortars using quicklime from Cumbria can be used with either natural hydraulic lime or 

pozzolanic gauging. These hot-mixed mortars can provide very closely matching mortars, 

particularly to those historic non to feebly hydraulic limes found in Inverkeithing. Hot-mixed mortars 

should be used with careful consideration, training and after-care. SLCT have experience in 

specifying bespoke hot-mixed mortars for building (used hot), pointing (used cold) and harling 

(used cold); please contact SLCT if you wish to use hot-mixed mortars for a repair project. 

5.4 Further Reading 

Maintaining Your Home (2015), Short Guide 9, Historic Environment Scotland,  

Appendix J: General Guidance for Lime Works 

Inform Guides 

 Biological Growth in Masonry 

 Masonry Decay 

 Repairing Brickwork 

 Repairing Scottish Slate Roofs 

 Repointing Rubble Stonework 

ICOMOS Illustrated Glossary on Stone Deterioration Patterns. Available at 

http://iscs.icomos.org/glossary.html.  

The Pattern of Scottish Roofing (2000), Research Report, Historic Scotland (now Historic 

Environment Scotland) 

http://iscs.icomos.org/glossary.html
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Technical Advice Guide: Introduction to Lime in Traditional Buildings (online at 

www.scotlime.org/en/resource-list)  

Technical Advice Guide: Materials Analysis & Matching (online at www.scotlime.org/en/resource-

list) 

Technical Advice Guide: Mortar Specifications (online at www.scotlime.org/en/resource-list) 

Traditional masonry building repair using lime mortars DVD, Scottish Lime Centre Trust (available 

online at www.scotlime.org) 

Under One Roof – Advice for tenements and flat owners on shared/common repairs 

(www.underoneroof.scot)  

  

http://www.scotlime.org/en/resource-list
http://www.scotlime.org/en/resource-list
http://www.scotlime.org/en/resource-list
http://www.scotlime.org/en/resource-list
http://www.scotlime.org/
http://www.underoneroof.scot/
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