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Coal is a combustible sedimentary rock made of lithified plant remains. It is formed by the progressive biological and thermal
degradation of vegetation, which is consolidated between other sedimentary rocks, notably seatearth, mudstone, siltstone and
sandstone, to form coal seams (layers). These vary in thickness from a few centimetres up to rarely 3.5 m, although exceptionally thicker
seams may also occur. Almost all onshore coal resources in Scotland occur in rocks of Carboniferous age (300 - 330 million years old)
and the main strata containing coal seams at fairly regular intervals are referred to as 'Coal Measures'.
The Clyde valley includes part of the Central Coalfield of Scotland and the Douglas Coalfield. The coal seams are mostly found in the
Limestone Coal Formation, the overlying Upper Limestone Formation and the Lower and Middle Coal Measures. The Upper Coal
Measures is essentially barren of coal. The Passage and Lawmuir formations have also been worked in the past. The majority of the
coals in the area are good quality and have low sulphur and ash contents.

INVERCLYDE, WEST DUNBARTONSHIRE,
EAST DUNBARTONSHIRE, RENFREWSHIRE,
EAST RENFREWSHIRE, NORTH LANARKSHIRE,
SOUTH LANARKSHIRE and CITY OF GLASGOW

The Central Coalfield forms a broad syncline, in parts of which lie unproductive Upper Coal Measures. Most of the Coal Measures lie on
the western limb of the syncline, which is a complex and faulted structure with many subsidiary structures such as the Salsburgh
Anticline in the south-west of coalfield and the gently dipping Lanarkshire basin in the south. The Douglas Coalfield covers a much
smaller area in South Lanarkshire where much of the available resources of shallow coal have been worked out by opencast mining.
Most of the worked coal seams are in the range from 0.5 - 1 m thick, exceptionally reaching 3 m thick mainly in the Limestone Coal
Formation and the Middle Coal Measures. Large areas of the coalfields are no longer worked either because they are exhausted or
because the remaining coal cannot be worked economically at present.

SALSBURGH 1 1A
BARGEDDIE 1

SALSBURGH 2
CRAIGHEAD

PEDL104
ALKANE
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There has been a long history of coal mining in the Clyde valley with workings dating back 300 years in Paisley, but due to declining
industry and changes in mining methods during the 20th century deep mining has ceased in the region. The last operation was at the
Backshot Mine, a small drift operation at Fort in 1988. Since the reserves at depth have been extensively mined over the last two
centuries it is unlikely that sufficient coal remains to permit economic deep mining.
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Mineral Resources
Scale 1:100 000

80

Despite the closure of all the deep mines coal remains an important mineral commodity in the Clyde valley. Considerable tonnages of
shallow bituminous coal are currently being produced from opencast sites. Opencast coal mining can only be considered where the ratio
of coal to overburden is favourable. Factors affecting this ratio include the thickness of coal, the type and thickness of the overburden,
the dip of the coal, its quality and the extent to which the coal has previously been worked.

Riskend (Ign)

Compiled by R.A. Smith, T. Bide, E.K. Hyslop, N.J.P. Smith, T. Coleman and A.A. McMillan.
Project Leaders: E.J. Bee and J.M. Mankelow.
Digital cartography by N.A. Spencer, British Geological Survey.
Published 2008.
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Netherwood

Craigmaddie
This map is one in a series of four maps commissioned Scottish Government Aggregate
Levy Fund and co-funded by the BGS Sustainable Mineral Solutions project (contract
GA/06F/144). A "guide to mineral information in the central belt of Scotland" (BGS ref:
OR/08/011) has also been published to compliment this map series.

Shallow coal with less than 50m overburden

Dullatur
Queenziemill

Dalreach

Kirkton Hill

Dumbuckhill (Ign)

BGS map reference:
Smith, R A, Bide, T, Hyslop, E K , Smith, N J P , Coleman, T, and McMillan, A A. (2008).
Mineral Resource map for Inverclyde, West Dunbartonshire, East Dunbartonshire,
Refrewshire, East Renfrewshire, North Lanarkshire, South Lanarkshire and City of Glasgow.
OR/08/15.

Deep coal between 50 m and 1200 m
The Upper Limestone Formation has seen limited extraction; a few minor coal seams have been worked below the Calmy Limestone in
North Lanarkshire and around Darnley and north-west Glasgow. The only major operation in the Upper Limestone Formation is at
Broken Cross Muir and its surrounding extensions in the Douglas Coalfield. There have also been workings in the Lower Carboniferous
Lower Limestone Formation. From below the base of the Lower Limestone Formation, around Bridge of Weir and north of Glasgow, the
Hurlet Coal has been worked. The Lawmuir Formation has also had workings in the Quarrelton Thick Coal around Johnston and Paisley.

Oil-Shale

Blairkaith

Douglasmuir
(SiS, Ign)

Exploration wells

Croy (Ign)
PEDL

Petroleum Exploration and Development
Licence issued under the Petroleum
(Production) Act 1934 (as at August 2007)

The Lower and Middle Coal Measures have been and continue to be productive. Over 20 named seams have at sometime been worked
and there is currently one (Glentaggart) opencast site operating in the Coal Measures in the Clyde valley. Bituminous coal opencasting
has recently been active in the Lower Coal Measures between Headlesscross and Allanton. The Headlesscross site yielded some 2
million tonnes of coal and a similar output was produced from the site at Damside, near Allanton. The Lower Coal Measures south of
Glasgow has also seen some activity. West of Douglas the Glentaggart site is coaling in the Lower Coal Measures although growth may
be constrained by the Geological SSSI along the Kennox valley. There are potential sites at Long Plantation and Mainshill Wood near
Douglas. The former large opencasts at Dalqhuandy and Townhead/Rigside have now been restored There was one opencast coal site
in the Middle Coal Measures, at Drumshangie, North Lanarkshire, now being restored.

Drumbreck (Peat)

HYDROCARBONS

Drumbow Moss (Peat)

SAND & GRAVEL
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Superficial deposits

Reilly (Ign)

This area lies within the late Palaeozoic Midland Valley graben, which has a proven hydrocarbon system. A thick sequence of
Carboniferous rocks includes oil-shale source rocks, thin sandstones as potential reservoirs and interbedded shale seals. Many of the
compressive and transpressive structures were formed during the Variscan deformation at the end of the Carboniferous. The organic
maturity of the source rocks has been shown to lie within the oil window in most places, although overmaturity occurs in the vicinity of
the Midland Valley sill complex.
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Sub-alluvial and river terrace deposits:
Inferred resources

Hillend (Ign)
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Cairneyhill (Ign)

Glaciofluvial deposits

Meadowside Quay (Cr)
Quaternary

Raised Beach deposits

Kenmure
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Duntilland (Ign)

Bredisholm

Sedimentary rocks
Quartz conglomerate, coincident with
silica sand (Douglas Muir Quartz
Conglomerate Member)

Carboniferous to Early Permian
igneous intrusions

Highcraig (Ign)

Nitshill
Greenhill
Auchinlea

Giffnock

Devonian to Early Permian
igneous intrusions and volcanic
rocks

Braidbar

Carboniferous: Lawmuir
Formation

LG/05-1

Bargeddie 1

Teredo

EXL117

Y

Plugged & abandoned

LH/01-1A

Salsburgh 1 & 1A

D’Arcy
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Y

Plugged & abandoned

LH/01-2

Craighead 1

Taylor Woodrow

PL187

Y

Plugged & abandoned

LH/01-3

Salsburgh 2

Candecca

PL187

Y

Plugged & abandoned
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OIL-SHALE
Oil-shale is the term used to describe a fine-sedimentary rock with a high enough organic content to make it possible to extract
hydrocarbons. The extraction is energy intensive so to be economic deposits have to be sizeable.

Homehill
Damside Shale
Stockpile (Fr)

Ross Tip (Sec)

A small extension of the West Lothian Oil-shale field extends into South Lanarkshire in the Tarbrax area and to a lesser extent, a 'shale'
occurring below the Kiltongue Musselband position in the Lower Coal Measures at Avon Water near Stonehouse was worked for oil. At
Tarbrax the former mine extracted oil-shale together with thin coals of poor quality. It is unlikely that either would be economic prospects
at the present time. Oil-shale is only shown on the inset map.

Blackcraig
(Chatelherault)

Lake deposits

Quaternary
SECONDARY AGGREGATES

Edge Farm
Bing (Fr)

Bedrock deposits
Carboniferous Lower Limestone
Formation
Carboniferous: mainly Lower and
Middle Scottish Coal Measures
and Limestone Coal Formation

Common shale for brick
Common shale for brick coincident
with areas of shallow coal

BUILDING STONE
Important former quarries in
Carboniferous sandstones

Wilsontown
OCCS (Co)

Carscallan (Cl)

Carboniferous: Lower and
Upper Limestone formations

Limestone

SILICA SAND
Resource coincident with fireclay

Carboniferous: Passage
Formation

Quartz conglomerate (Douglas Muir
Conglomerate Member), coincident
with Crushed Rock (Sedimentary
rocks)

Carboniferous: Lawmuir
Formation

Carboniferous: mainly Lower and
Middle Scottish Coal Measures
and Limestone Coal Formation

Area of shallow coal coincident with
brick clay and fireclay
Opencast coal: worked area (up to 2004)

MINERAL WORKINGS
Active site (with commodity)
Cl

Common clay and shale

Lst

Limestone

Co

Coal

Peat

Peat

Fr

Fireclay

Sg

Sand and Gravel

Ign

Igneous metamorphic rock

SiS

Silica Sand

Carnwath
(Peat)

Cladance
Moss (Peat)

National landscape designations
(National Parks, National Nature Reserves, Sites
of Special Scientific Interest and National Scenic
Areas)
International landscape designations
(Special Areas of Conservation, Special Protection
Areas and Ramsar sites)
Scheduled Monuments

In South Lanarkshire, Overwood quarry near Stonehouse supplied large amounts of sandstone from the Upper Limestone Formation, as
did smaller quarries near Carluke and Braidwood. West of Lanark a large quarry at Auchenheath supplied building stone for use
throughout the area. In North Lanarkshire white sandstone in the Limestone Formation was quarried at Dullatur, Queenzieburn and
Netherwood. The stone was used locally and in Glasgow, as well as exported to other parts of Scotland.
In the eastern part of Glasgow, quarries in Lower Coal Measures near Cambuslang (Kirkburn, Holmehills quarries) and in Shettleston and
Baillieston provided white sandstone for use locally and in Glasgow. In North Lanarkshire east of Motherwell, Auchinlea, Greenhill and
Bellside quarries exploited similar sandstones, used throughout the Central Belt, including Glasgow and Edinburgh.

SAND AND GRAVEL
Sand and gravel are defined on the basis of particle size rather than composition. In current commercial practice, following the
introduction of new European standards from 1st January 2004 (BS EN 12620), the term 'gravel' (or more correctly coarse aggregate) is
used for general and concrete applications to define particles between 4 and 80 mm, and the term 'sand' for material that is finer than 4
mm, but coarser than 0.063 mm. For use in asphalt 2 mm is now the break point between coarse and fine aggregate. Most sand and
gravel is composed of particles that are rich in silica (quartz, quartzite and flint), but other rock types, such as microgabbro and basalt,
may occur locally. The principal uses of sand are as fine aggregate in concrete, mortar and asphalt. The main use of gravel is as coarse
aggregate in concrete. Substantial quantities of sand and gravel may also be used for constructional fill. On the map only exposed sand
and gravel has been defined, although suballuvial inferred resources may lie beneath modern river floodplains.
Resources tend to be scattered over the area, but since transport costs form a considerable proportion of the final cost, workings near
the main towns are favoured. The principal resources are confined to the valley floors of the rivers Clyde, Kelvin, Medwin and Avon and
the White Cart, Glazert, Endrick, South Calder and Blane waters. The latter contain coarser sand than that of the Clyde deposits but lie
below the water table.

The Quaternary glaciofluvial deposits of the Upper Clyde, Medwin and Avon valleys are the most productive in the region mainly
producing graded sand and gravel but also concrete and horticultural sand. There are seven active quarries in the Upper Clyde valley
shown on the map. Other areas of possible extraction around the Upper Clyde include the Glengavel and Avon valleys. Smaller
deposits occur near Glassford and Chapelton and there may be some potential in the Douglas Valley near Glespin.
The resources in the Lower Clyde valley, such as Ferniegair, are not currently worked as deposits have either already been extracted or
are either too thin and of poor quality or have been sterilised by population centres such as Motherwell. Most lie below the water table.
However, some resources have been identified near Cambusnethan and Garrionhaugh. A disused sand pit 200 m west of Wellshot
formerly revealed 7.6 m of sand and gravel with some coal fragments. In pits around Kelvinhead 3 m of mainly fine gravel were extracted.
Other resources remain in the Townhead, Dullatur and Nethercroy areas.
The deposits along the valley sides of the South Calder Water between Bonkle and Stane have only been worked on a minor scale from
small pits. The thickness of sand and gravel is considerable; more than 25 m in places, but the quality is indifferent as the clasts consist
mainly of local Carboniferous sandstones which easily disaggregate.

Local Authority boundary
Uncoloured areas on the map indicate undivided bedrock and superficial surface deposits. Unspecified mineral resources may be
present locally at surface or at depth.

Alluvium and river terrace deposits
In the north west of the Clyde valley the most extensive deposits are of post-glacial floodplains and terraces consisting of 6 m of sand
and gravel capping glaciomarine clay. However, the economic potential of the deposit is restricted due to the abundant coal debris and
plant remains within it.
There is also potential for sand and gravel production from river alluvium. The larger prospective areas, generally broader than 500 m, on
the map may include gravel bars associated with, and underlying the present day alluvium; these are essentially below the watertable.
River terrace deposits usually form a more attractive resource being above the water table and therefore require less infrastructure to
extract. Some of the resource lies in buried channels, such as that below the River Kelvin.

BRICK CLAY
'Brick clay' is the term used to describe clay and shale used predominantly in the manufacture of bricks and, to a lesser extent, roof tiles
and clay pipes. These clays may sometimes be used as a source of constructional fill and for lining and sealing landfill sites. The
suitability of a clay for the manufacture of bricks depends principally on its behaviour during shaping, drying and firing. This will dictate
the properties of the fired brick, such as strength and frost resistance and, importantly, its architectural appearance.

Both bedrock and superficial deposits can provide the raw material for brick and tile manufacture, bedrock deposits comprise clay and
shale from a variety of sedimentary mudstones, often extracted as a by-product of coal mining. Whereas superficial deposits occur as
finely laminated clays formed in lakes during the Quaternary and extraction is made easy as these deposits occur at, or very, near to the
surface and are very soft.

The mineral resource data presented are based on the best available information, but are not comprehensive and their quality is variable.
The inferred boundaries shown are, therefore, approximate. Mineral resources defined on the map delineate the surface areas within
which potentially workable minerals may occur. These areas are not of uniform potential and also take no account of planning
constraints that may limit their working. The economic potential of specific sites can only be proved by a detailed evaluation programme.
Such an investigation is an essential precursor to submitting a planning application for mineral working. Extensive areas are shown as
having no mineral resource potential, but some isolated mineral workings may occur in these areas. The presence of these operations
generally reflect very local or specific situations.
The locations of those quarries active in 2007 are shown. In addition former important building stone quarries are also shown. These
have been extracted from the British Geological Survey's Britpits database in February 2008. While the compilers have tried to ensure
that the site details are as accurate as possible, any map of active quarries is a snapshot in time. Moving the extraction location as
reserves become exhausted or a new extension starts production, and renaming of sites are regular occurrences. Also sites may cease
to be active at any time.
The maps are intended for general consideration of mineral issues and not as a source of detailed information on specific sites. The
maps should not be used to determine individual planning applications or in taking other decisions on the acquisition or use of a
particular piece of land, although they may give useful background information which sets a specific proposal within context.

Douglas Water
Moor (Peat)

Other smaller intrusions also constitute an important resource in the Clyde valley. At Kilbarchan in Renfrewshire dolerite from the
Kilbarchan Sill is being worked for crushed rock and roadstone. At Cloburn near Lanark a sill of felsite (rhyolitic in composition and part
of the Midland Valley Siluro-Devonian Intrusive Suite) is used in concrete aggregate, coated roadstone, decorative aggregate, railway
ballast, and concreting sand. Most of the stone is a distinctive reddish brown colour and is commonly used as decorative gravel. The
Polished Stone Value (PSV) of the rock is not now considered to be of sufficient quality for road surfacing. Stone also occurs at Tinto,
within an environmentally sensitive area. The quarry at Dunduff near Kirkmuirhill (part of the Midland Valley Carboniferous to Early
Permian Alkaline Basic Sill Suite) works a range of Lower Devonian felsitic and Carboniferous doleritic intrusive rocks for crushed rock
aggregate along with sandstone from the Lawmuir Formation which has been hardened due to thermal alteration by the intrusion.
The largest crushed rock resource in this region comes from the Clyde Plateau Volcanic Formation; this comprises mainly basalts, some
andesite and a variety of plugs. The lavas, although considerable in area, provide low quality rock for aggregate as they are variable in
quality and often heavily weathered restricting their end use to road bottoming and fill or, with processing, granular sub base and single
sized aggregate for concreting. Basalt and dyke rocks are currently being exploited at Reilly. The plugs and associated intrusions are
often higher quality resources because they are more homogeneous; volcanic agglomerate and dyke-like intrusion are being quarried at
Dumbuckhill and an andesite intrusion at Bannerbank. In the north of North Lanarkshire the basaltic lavas of the Clyde Plateau Volcanic
Formation occurring in the Carron valley are a potential resource but they are variable in nature and remote. There are also large areas
of basalts in the south of the region, these have only been extracted on a small scale mainly for fill and are unlikely to form an important
source of aggregate due to their remoteness.
Sedimentary rock
Greywacke sandstone
In the south of the area there is an abundant resource of greywacke type rocks. However, none is presently quarried. This is likely to be
due to remoteness.
Quartz-conglomerate
The Douglas Muir Quartz-Conglomerate occurs in the lower Lawmuir Formation and forms an important resource north-west of Glasgow.
It is a coarse conglomerate comprising clasts of almost entirely vein quartz which, when disaggregated, produces a very low shrinkage
aggregate with good skid resistant surfacing properties and good clean sand suitable for glass and foundry work. The only working
quarry is at Douglas Muir.

Cloburn (Ign)
There is considerable peat cover on the hills north of Glasgow around the Kilpatrick Hills and Campsie Fells but cover is thin and the
areas are remote so is unlikely to ever constitute a significant modern resource. Basin peat deposits also occur in the west of the region
around Flow Moss, Blood Moss and Duchal Moor. These are generally thin, not exceeding 5m in depth, but some may reach much
greater thicknesses.
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Avonside (Sg)
Annieston (Sg)

Resources of clay for brick making in the region are extensive and are concentrated in rocks of Carboniferous age, mainly in the
mudstones of both the Limestone Coal Formation and the Coal Measures. Clay and shales from Carboniferous mudstones are extracted
throughout the central belt of Scotland in association with the coal from opencast sites so the decline in the coal mining industry has
also caused a decline in clay production over recent years. Until recently, South Lanarkshire produced 70% of the clay needed for brick
making in central Scotland.

BGS maps covering Inverclyde, West Dunbartonshire, East Dunbartonshire, Renfrewshire,
East Renfrewshire, North Lanarkshire, South Lanarkshire and City of Glasgow

Some of the mudstone that occurs in the area, for instance in the Douglas Coalfield, is too high in carbon and sulphur to be suitable for
brick-making. There are extensive deposits of brick-clay around Carluke. Mudstone at the former Climpy Opencast Coal site has been
stockpiled for use at the Mayfield Brickworks in Carluke. Similar clay is transported to the brickworks at Blantyre. Some colliery waste
material can be incorporated in the manufacture. Mudstone sources are located at Edge Farm opencast site (now restoring) and Rigg
Farm, East Kilbride. Mudstones in the Upper Coal Measures are worked at Carscallan near Hamilton where a brick works is currently
located.
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WEST
DUNBARTONSHIRE

In the north of the region previous workings have been confined to the Lower Limestone Formation around Blairskaith and the
mudstones above the Calmy Limestone west of Cumbernauld, all of which have been extensively quarried

EAST
DUNBARTONSHIRE

Other clay resources include; mudstones from the Ballagan Formation from around Glasgow (although mudstones are interbedded with
dolostones) and the Lawmuir and Lower Limestone formations near Bridge of Weir. The Kilbirnie Mudstone Member and similar
mudstones from the Orchard and Index Limestones could all be used for brick making. However, none of these raw materials has been
tested and their worth in this respect is unclear.
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Chapel Hill
(Glentaggart
Extension)
OCCS (Co)

Clay deposits
Besides the mudstones derived from bedrock sources there are superficial deposits of clay and silt, known locally as brick clays, that are
interbedded with sand and gravel in valley floors or as spreads on higher ground. This is part of the silt and clay deposited in glacial
lakes along the Clyde valley after the last ice sheets retreated. They tend to be more variable and less persistent than the mudstone
resources but often easier to extract. The most active area in the Clyde valley for brick clay extraction was around Glasgow, where a
history of quarrying for brick clay goes back several centuries. The last operation at Polmadie closed in the 1960s. The resources occur
mainly in the Quaternary glaciomarine deposits of the Linwood and Paisley members. There are extensive resources remaining in the
Linwood area, around 1-30 m thick extending into the slopes of the lower Clyde valley. The Quaternary glaciolacustrine clay of the Blane
Water Formation also constitutes a resource; it can be up to 20 m thick and has been previously worked for brick, tile and pipe
manufacture. Brick clay was also worked at Stonehouse from glaciolacustrine deposits but this is no longer active.
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OCCS (Co)

NORTH
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23W

23E
Report 62

EAST
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Report 49

In the south of the region most of the glaciolacustrine deposits have been built over and sterilised. Glaciolacustrine clay for lining and
puddling is extracted near Reema Road, Bellshill.
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Report 63

Post-glacial lacustrine deposits are of insufficient volume to constitute a resource.

Report 95

FIRECLAY

Baryte, Copper, Lead and Zinc

The highest specification resource in the region is the Midland Valley Sill Complex, a series of Carboniferous quartz-dolerite intrusions.
Often their usefulness is restricted by their small size but almost all the many quartz-dolerite sills have been quarried to a limited extent in
the past. The active quarries are concentrated in North Lanarkshire the largest being Croy, Beltmoss and Riskend south of Kilsyth.
Smaller quarries include Duntilland and Hillend near Shotts and Airdrie respectively where quartz-dolerite blocks (termed Whinstone) for
setts and kerbs were formerly sourced.

The maps have been produced by the collation and interpretation of mineral resource data principally held by the British Geological
Survey. Location information on national planning designations has been obtained from the appropriate statutory body (Scottish Natural
Heritage, Scottish Government, Joint Nature Conservation Committee and Historic Scotland). For further information the relevant body
should be contacted. Note that designated local biodiversity and geodiversity sites are not included in the environmental designation
areas shown on the map.

Dunduff (Sst)

The resources of peat at active sites of extraction are adequate to provide for future supplies at current rates of production. The currently
working areas are concentrated in South Lanarkshire and tend to be around three areas. The first, around Carnwath includes Woodend
Farm and Black Gate (Carnwath) as well as Ryeflat Moss, north-east of Carstairs. The second, north of Strathaven comprises Cladance
Moss, south of East Kilbride, with potential at Rigfoot Moss. The third, around Sandilands, includes Hillhouse Moss (Douglas Water
Moor/Hillhouse Farm). Peat resources are also currently recovered at several sites in North Lanarkshire where coverage is extensive in
the east and north. The sites are near Kilsyth (above alluvium), Drumbreck, Drumbow Moss and near Cumbernauld at Fannyside Moss.

Broken Cross
OCCS (Co)

A variety of hard rocks are, when crushed, suitable for use as aggregates. Their technical suitability for different applications depends on
their physical characteristics, such as crushing strength and resistance to impact and abrasion. Higher quality aggregates are required
for coating with bitumen for road surfacing, or for mixing with cement to produce concrete. For applications such as constructional fill
and drainage media, with less demanding specifications, lower quality materials are acceptable.

The crushed igneous rock quarried in the Clyde valley is used for roadstone, (either coated or uncoated), concrete aggregate, fill and
other constructional uses such as rock armour and gabions. This resource is relatively abundant in the area. The majority of quarries are
mainly in basic (quartz-dolerite) sills of late Carboniferous to early Permian age. The basic rock produces a durable product of
reasonably consistent quality which can be crushed to various sizes with little waste. Production has tended to concentrate on the larger
sills; these provide economy of scale and ease of working.

The purpose of the maps in this series is to show the broad distribution of those mineral resources which may be of current or potential
economic interest and to relate these to selected nationally-recognised planning designations. The maps are intended to assist strategic
decision making in respect of mineral extraction and the protection of important mineral resources against sterilisation. They bring
together a wide range of information, much of which is scattered and not always available in a convenient form.

Boghead
Reservoir (Ign)

Most facing bricks, engineering bricks and related clay-based building products are manufactured in large automated factories. These
represent a high capital investment and are increasingly dependent, therefore, on raw materials with predictable and consistent firing
characteristics in order to achieve high yields of saleable products. Blending different clays to achieve improved durability and to provide
a range of fired colours and textures is an increasingly common feature of the brick industry. Continuity of supply of consistent raw
materials is of paramount importance.

Metalliferous mineral occurence locations are not shown on the map.

Igneous rocks tend to produce strong aggregates with a degree of skid resistance and are hence suitable for many road-surfacing
applications as well as for use in the lower parts of the road pavement.

This is an unconsolidated deposit of plant remains in a water-saturated environment such as a bog or moss. Bogs occur in areas where
they are dependent on rainfall for supply of water and the vegetation is characterised by acid tolerant plant communities of which the
genus Sphagnum is dominant. The two main types of bog are (i) raised bogs, characteristic of flat underlying topography and found on
plains and broad valley floors and (ii) blanket bogs, which occur mainly in upland areas where conditions are suitably cool and wet.
Many lowland bogs are designated sites of international or national conservation areas such as Blantyre Muir and Cander Moss South
Lanarkshire. Throughout the region there has been a history of small scale peat exploitation for use as fuel, but it is now almost entirely
dug for horticultural purposes, either as a growing medium or as a soil improver.

Hyndford
(Sg)

CRUSHED ROCK AGGREGATE

Igneous rock

Aims and Limitations

Auchenheath

Overwood

22W

Fireclay is a non-marine sedimentary mudstone consisting essentially of the clay mineral kaolinite with varying proportions of hydrous
mica and quartz, together with some minor impurities such as ironstone nodules and carbonaceous matter. In the past the uses of
fireclay stemed from its refractory nature, that is its ability to withstand high temperatures without deforming or becoming chemically
unstable. These properties are dependant on the alumina content which is generally between 40 and 45% for these kaolinitic clays. The
value of the raw material depended greatly on the content of alkalis, iron oxides and carbon. However, fireclays are now valued chiefly as
a raw material in the manufacture of high-quality, weather resistant, buff-coloured facing bricks.

METALLIFEROUS MINERALS
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PEAT

Carstairs
South (Sg)
Newbigging
(Sg)

Common shale for brick

Around Glasgow the most exploited deposits are those of the Quaternary Cadder Formation; this consists of glaciofluvial and deltaic
sediments associated with the buried channel of the River Kelvin. Much of the formation is buried by till overburden so it is not currently
worked and previous workings around Cadder have been converted to landfill. However, silt and clay from a former quarry at Wilderness
are being used for cell construction at nearby landfill sites. Moundy sand and gravel deposits of the Broomhouse Sand and Gravel
Formation, which were commonly originally in contact with glacier ice have also been worked. The largest quarry is around Greenoakhill,
south-west of Coatbridge, which has a long history of sand and gravel extraction and subsequently landfill. Moundy deposits of sand
and gravel also occur on the northern side of Strathkelvin around Kilsyth.

ADMINISTRATIVE AREAS

Ravenstruther
Coal Terminal
(Co)
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Almost all the tips (bings) in the region have been reworked to some extent in the past but many now have been landscaped and
sterilised by development. Presently reworking operations are carried out from North Myvot Bing and Hartlouphill in North Lanarkshire
and Ross Tip Quarry near Hamilton South Lanarkshire. A spent oil-shale bing near Tarbrax could provide fill material.

Ryeflat
Moss
(Peat)

The most important building stone quarries in the Glasgow area were in the Upper Limestone Formation, Bishopbriggs to the north of
the Clyde and Giffnock to the south. At Huntershill quarry (Bishopbriggs) and Braidbar quarries (Giffnock), both operational until the early
20th century, fine-grained white freestone (known as 'liver rock') was obtained in underground mines. These quarries were the largest
suppliers of building stone for Glasgow and the Clyde valley, and stone was shipped far and wide, to Belfast as well as to America and
South Africa.

Glaciofluvial deposits

ENVIRONMENTAL DESIGNATIONS

Potentially recyclable mudstone is contained within a few coal mine tips (bings). The composition of these is highly variable, depending
on the geological conditions and the working practices of the mine. Mudstone is normally a major component with siltstone, sandstone,
seatearth and minor amounts of ironstone and limestone. Coal forms a small percentage both as fragments and as slurry. Combustion of
many colliery tips, whether deliberately induced or by self-ignition, has altered the physical and chemical properties of the materials. Tips
which contain a high content of unburnt mudstone may be a source of raw material for brick manufacture. Colliery waste, either burnt or
unburnt, can be recycled as fill in road embankments or other construction.

Bannerbank (Ign)

Although no active building stone quarries currently exist in the area, the diverse geology provided a range of sources for building stone.
The abundance of suitable sandstones in Carboniferous sedimentary rocks provides the most common source. Sandstone, typically pale
coloured or white (referred to in Glasgow as 'blonde'), was worked from all parts of the Carboniferous sequence and darker, reddish
coloured sandstone was obtained from Devonian and Upper Coal Measures rocks. In the past, small quarries supplied local needs,
whilst larger quarries generally provided higher quality stone for use throughout the area and beyond. Many of the larger quarries
supplied stone to meet development needs in Glasgow and surrounding areas, including Lanarkshire.

Building stone from the Upper Coal Measures was typically a more variable and reddish sandstone and was worked to a lesser extent. It
was quarried at Eastfield near Cambuslang and at Bredisholm Quarry near Uddingston.

SHALLOW COAL

Secondary aggregates include the waste from collieries and other mineral extraction or processing operations as well as material
recycled from former man-made constructions. They are used as alternatives to primary aggregates.

BUILDING STONE

The building stone needs of Glasgow were originally met by numerous Carboniferous sandstone quarries active within the present-day
city limits, these have long since been filled and built on.

LIMESTONE
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Status

Alkane currently holds licence PEDL 104 in the Hamilton-Motherwell area for abandoned mine methane exploration. Published data from
the National Coal Board showed that at Cardowan Colliery, to the north of the licence, the Dumbreck Cloven seam had an average gas
content of 3.6 m3/tonne and the Kilsyth Coking seam 4.9 m3/tonne.

Bellside

Superficial deposits

6

Released

Within the coalfields there is potential coalbed methane either from borings in unworked coal seams, similar to those at Airth, or from the
drainage of gas from abandoned mines. The National Coal Board produced coal mine methane from Cardowan Colliery and sold it to
Black and Whyte Distillers in Stepps between 1972-82. Mining-related gas seeps also occurred in Chryston and gas monitoring
boreholes had to be drilled here.

BRICK CLAY
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Licence

Abandoned Mine Methane (AMM), Coal Mine Methane (CMM) and Coalbed Methane (CBM) potential

Quartz-Dolerite sills and dykes
(Midland Valley Sill-Complex)
Olivine-Dolerite sills and felsic intrusions
(Midland Valley Felsic Intrusion and Basic
Sill Suite)
Other igneous rocks, including basalts,
andesites, dolerites and associated
intrusions

30
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Bing (Fr)

Greenoakhill (Sg)

Igneous rocks

40

Operator

The first exploration well was drilled by D'Arcy in 1944, on the surface, north-plunging Salsburgh Anticline, with two further wells at this
location in 1964 (by BP) and in 1985 (Candecca). 1A well had gas shows (33 000 ft 3/day) in the Strathclyde Group. Taylor Woodrow
drilled a dry well at Craighead, to the south in 1981. Marinex drilled at Bargeddie, on the outskirts of Glasgow, which was completed as
a gas discovery in 1989, with 0.4 million ft 3 /day of gas tested near the top of the Strathclyde Group. This discovery has not been
developed (Table 1). Several other levels also had smaller gas shows. Leven Seat well, which encountered oil shows, was drilled by Kelt
in 1988 near the West Lothian border. The reservoir targets were the Dunnet and Granton sandstones.

Tam’s Loup (Ign)

Braehead

50

Name

70

Table 1 Status of wells drilled in the area

Peat
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One of the largest coal resources lies within the Limestone Coal Formation of Namurian age, where 13 seams have been mined; some of
the most extensive workings are in the Possil Main and Knightswood Gas coals. Workings in the Limestone Coal Formation are
concentrated in the north of the region with many around Kilsyth, where dips are steeper and structures such as the Riggin Anticline, are
tighter. The Limestone Coal Formation has also been worked near Lochwinnoch and around Forth at the Wilsontown site and at the
Climpy Opencast site which also produced sandstone. There may be potential in the East Kilbride-Blantyre area (other than the Edge
Farm site already worked), and between Kirkmuirhill and Carluke. The opencast operations at Pool Farm and Wester Mosshat are now
closed.

The Clyde valley extends from north to south across the entire Midland Valley and includes extensive Devonian and Carboniferous lavas,
numerous small intrusions, and the whole Carboniferous succession. The main non-aggregate mineral of economic interest in the north
and centre of the area is baryte; the Muirshiel Mine in the Renfrewshire Hills produced a total of 300 000 tonnes of baryte from veins in
Lower Carboniferous volcanic rocks until its closure in 1969 due to exhaustion of the known ore reserves. Numerous other smaller veins
are known; nearly 30 veins have been proved to have thicknesses greater than 0.1 m in the Nutberry Hill area of the Nethan valley. The
area is covered by a thin mantle of peat and so additional veins could occur, though the area is somewhat remote and difficult of access.
It is therefore unlikely that exploration for such a target would be considered. However, indications of other baryte veins and possible
extensions to the Muirshiel mineralisation have been noted. This deposit is currently not economic.
It is possible that stratiform lead-zinc mineralisation could occur in the Lower Carboniferous rocks but it is unlikely that this would form
an attractive exploration target.
During the 19th century several small copper mines were developed in the Renfrewshire Hills. Disseminated malachite occurred in the
Clyde Sandstone Formation at two workings south of Gourock; Drumshantie and Larkfield. Two mines at Kaim, near Lochwinnoch were
worked with moderate success (800 tonnes of copper ore in 1861) from veins south of the quartz-dolerite dyke cutting the Clyde Plateau
Volcanic Formation.

It is considered very likely that additional mineralisation remains below the existing workings. However, narrow-vein lead-zinc deposits
are not currently attractive to mining companies and so it is unlikely that exploration will be carried out in the area for that target in the
near future. Nevertheless, the existence of a large mineralising system is always of interest to mining companies. There may be
developments in exploration techniques, or mineral deposit models, that lead to renewed interest in the area.

Bedded Ironstone
In addition to the coal, bedded clayband and blackband ironstones occur within the Carboniferous Limestone Coal Formation and the
Coal Measures. They were the principal source of iron ore during the growth of the iron and steel industry in Scotland. Ironstone mining
carried out together with coal mining reached its maximum in the latter part of the 19th century declined in the 20th century and has now
ceased as none of these beds are now economic. In North Lanarkshire at least 6 seams of blackband and 4 seams of clayband
ironstone were extracted. In the Middle Coal Measures the Airdrie Blackband Ironstone (0.45 m thick) was mined extensively and the
Palacecraig Blackband (0.3 m thick) was worked to a lesser extent. The Lower Coal Measures are deficient in ironstone but 4 seams
were locally worked. North-east of High Banton, an ironstone in the Lawmuir Formation was mined from a shaft 22 m deep.
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Fireclay occurs commonly in association with Carboniferous coal-bearing strata or silica sandstones in the Passage Formation. These
clays are therefore shown as coincident with coal and silica sand on the map.
Fireclays were originally soils and are associated with seatearths including rootlets and a lack of bedding. Seatearths tend to occur in
beds normally less than 1 m thick below coals. In places fireclays are over 3 m thick and can be extracted at the same time as coal from
opencast sites.
Some of the most valuable fireclays in the UK occur within the Carboniferous rocks of the Midland Valley of Scotland, the main sources
are the Passage Formation and the Lower Coal Measures formations. Mining of fireclay from the Passage Formation began in Garnkirk
and Glenboig over 100 years ago and was later extended along the outcrop of the formation westwards towards Glasgow and
north-eastwards towards Castlecary. The Glenboig Lower Fireclay provided the main source of clay. At Chapelhall, two fireclay seams in
the Lower Coal Measures were extracted. In recent years the industry has declined and no extraction is currently taking place; although
clays have been extracted in addition to coal from the former Headlesscross and Drumshangie Opencast Coal sites. Around the
Glasgow area the most recent workings are from the Lawmuir Formation where several seams were mined near Paisley until operations
ceased in 1949. In the Upper Limestone Formation a seam, known locally as the Darnley Fireclay, was worked near Darnley for use in
high grade sanitary ware.

15W

15E

16W

1:25 000 map published (Industrial Minerals Assessment
Sand and Gravel Resource Map)

1:50 000 map published

Current digital availability of these sheets can be found on the British Geological Survey website: www.bgs.ac.uk
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and/or database right 2008. All rights reserved. 100037272.

Silica (industrial) sands contain a high proportion of silica (SiO2 ) in the form of quartz and are used for purposes other than construction.
They are essential raw materials for the glass and foundry castings industries, but can also be used in ceramics and chemical
manufacture, water filtration media and in sports and horticultural applications. They are produced from both loosely consolidated sand
deposits and by crushing weakly cemented sandstones. The important chemical characteristics are the high quartz content and the low
levels of impurities, particularly clay, iron oxides and refractory minerals such as chromite. Silica sands typically have a narrow grain size
distribution, generally in the range 0.5 mm to 0.1 mm, although coarser grades are required for some applications. Generally silica sands
have to conform to very closely defined specifications and consistency in quality is of critical importance. Particular uses often require
different combinations of properties. Consequently, different qualities of silica sand are usually not interchangeable in use. Silica sands
command a higher price than constructional sands and this allows them to serve wider geographical markets, including overseas. Within
the UK deposits of silica sand occur in only limited areas and quantities, and the special characteristics of silica sand extraction, in
particular the cost of processing, means that the industry has a restricted distribution.

National Scenic Area Boundaries obtained from Scottish Government 1998 © Crown Copyright 2008. Data downloaded on 29th November 2007.
Contact address: Scottish Government, Saughton House (J-1 Spur), Edinburgh EH11 3XD. Tel 0131 2441441, website: http://www.scotland.gov.uk
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National Nature Reserves, National Parks and Sites of Special Scientific Interest obtained from Scottish Natural Heritage © Crown Copyright. All rights reserved
2008. Data downloaded on 29th November 2007.
Contact address:
Great Glen House, Leachkin Road, Inverness, IV3 8NW, Tel 01463 725000, Fax: 01463 725067, website: www.snh.org.uk/snhi
Ramsar, Special Protection Areas and Special Areas of Conservation obtained from JNNC through the Scottish Natural Heritage © Crown Copyright. All rights
reserved 2008. Data downloaded on 29th November 2007.
Contact address:
Great Glen House, Leachkin Road, Inverness, IV3 8NW, Tel 01463 725000, Fax: 01463 725067, website: www.snh.org.uk/snhi

Gold
The Leadhills area also has a history of minor gold production, mainly from alluvial workings, and it was the source of the gold in the
Scottish regalia. No hard-rock gold source is currently known, though some small quartz veins may have been worked in the past. BP
Minerals International and Rio Tinto both carried out gold exploration, including some shallow drilling, in the area in the early to mid
1980s with assistance under the Mineral Exploration and Investment Grants Act 1972 (MEIGA). No significant discoveries were made,
but the data are available on Open File at the British Geological Survey. Again, it is considered unlikely that significant exploration will be
carried out in the near future, but the area remains popular with amateur gold panners and the World Gold Panning Championships were
held in the area in 1992.

24W
SOUTH
LANARKSHIRE

The lavas are well known for their excellent mineralogical samples of copper and zeolite minerals. These are present in small amounts in
a number of areas. There are no indications that more substantial copper mineralisation may be found.
South Lanarkshire also extends across the major Southern Upland Fault into the Lower Palaeozoic rocks of the Southern Uplands
around Leadhills. This forms part of the Leadhills / Wanlockhead mining field. These were major lead mining centres in the 18th and 19th
centuries with a total recorded production from the Leadhills mines of around 115 000 tonnes of 'lead ore' which equates to
approximately 86 000 tonnes of lead metal and also around 300 000 ounces of silver. A somewhat larger amount was obtained from the
adjacent Wanlockhead area, as well as some zinc. The last mining activity was in the late 1950s. There are about 70 veins in the whole
district, mainly orientated NNE-SSW over an area of about 4 km by 2 km. Only about a dozen veins have been intensively worked to a
maximum depth of around 250 m.

22E

The Carboniferous Passage Formation, cropping out throughout the Clyde valley, contains large quantities of silica sand resources. The
formation comprises large persistent lensoidal bodies of rotten, disaggregated sand occurring adjacent to fireclays. Their soft, friable
nature and their high quartz content mean they have an optimum composition for moulding sand. Currently the silica sand industry in
South Lanarkshire cannot compete with Levenseat, West Lothian, which supplies much of the region's demand. Much of the regions
resource around Glasgow has been sterilised by development. Significant amounts of material have however been extracted from the
Greenfoot Quarry near Glenboig, North Lanarkshire where fine white quartzose sand was produced by crushing, milling and washing.

Worked coal © Coal Authority
Contact address:
The Coal Authority, 200 Lichfield Lane, Mansfield, Nottinghamshire, NG18 4RG, tel 01623 427162, Fax: 01623 638338.

LIMESTONE
Traditionally the area around Glasgow has been a high consumer of silica sand due to its strong industrial heritage and many local
sandstone quarries produced moulding sands. However, due to the decline in industry and change in manufacturing techniques, only
limited amounts of silica sand is now extracted. There is currently one active quarry at Douglas Muir, where a quartz conglomerate is
principally worked for crushed rock aggregate but moulding sands are produced as a by-product from the sub-500 micron fraction. It is
considered that the Douglas Muir Quartz-Conglomerate Member could not be viably worked only for silica sand because the grains are
generally coarse and total disaggregation of the quartz grains can be difficult.

Limestones are sedimentary rocks composed mainly of calcium carbonate (CaCO3 ). With an increase in magnesium carbonate (MgCO3 )
content they grade into dolostone (CaMg(CO3 )2 ). Most limestones and dolostones are hard and durable and useful for aggregate. They
are common rock types and consequently widely extracted for aggregate materials although generally this is not considered in central
Scotland as there are numerous hard rock alternatives. Limestone is also used for cement manufacture and both limestone and dolomite
are valued for a range of industrial uses which, like cement manufacture, utilise their chemical properties.

Positions of Scheduled Monuments were supplied by Historic Scotland on 29th November 2007. Monuments scheduled since the dataset version date are not
accounted for. The majority of Scheduled Monuments are plotted using a centred NGR symbol. Consequently the actual area and/or length of a monument
protected by the legal constraints of scheduling cannot be represented here.
Scheduled Monuments (v03/04/2006) © Crown Copyright Historic Scotland 2008
Contact address:
Historic Scotland, Longmore House, Salisbury Place, Edinburgh EH9 1SH, Tel 0131 668 8600, website: www.historic-scotland.gov.uk

Thinner and less persistent silica sand resources occur in the Upper Limestone Formation. Here deeply weathered and friable
sandstones suitable for naturally bonded moulding purposes have been worked at Dullatur and Drumcavel quarries, as well as from
below the Calmy Limestone where high silica content sand was worked for glass-making and refractory products near Larkhall although
these are not persistent resources and have not been marked on the map.

The Clyde valley is not well endowed with limestone resources and there are no current operations. Few occurrences of limestone in the
region could become a modern resource as they are too thin, but there has been a history of both quarrying and mining for limestone as
at Darnley, west Glasgow, mainly for agricultural use but also for metallurgical flux and stone dust in coal mines. The Hurlet Limestone,
Hurlet Coal and Alum Shale were mined at Lennoxtown.

This publication has been produced by the British Geological Survey for the Scottish Government. British Geological Survey © NERC 2008. All rights reserved.
The publication (excluding logos) may be reproduced free of charge in any format or medium for research, private study or circulation within an organisation.
This is subject to it being reproduced accurately and not in a misleading context. The material must be acknowledged as © NERC and the title of the
publication specified.
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