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Carrickmore (Ign)

Lurgylea No.1 (Ign)

Mountfield No.1 (Ign)
Orritor (Ign)

Dunaree
No. 2 (Lst)

Dunbiggan (Sag)

Crocknafarbrague
(Sag)

Donemana
(Sag)

Lurganboy
(Sag)

Montcastle (Sag)

Mountstewart
(Sag)

Old Deerpark
(Sag)

Straduff (Sst)

Cairn (Sag, Ign) Dobbs
(Sag)

Omagh
Mine (Au)

Riddles Bros
(Sag)

Ardstraw (Sag)

Stranabrosny (Sag)

Leitrim Hill (Sst)

Spring Road (Sag)

Ballynasaggart
Road (Sag)

Altanaveragh Road (Sag)

Mulvin Road (Sag)

Grove Bog (Pea)

Coalisland (Cla)

Gorteagh Road (Sag)

Curraghamulkin
(Met)

Drummond Road (Sag)

Moorlough Road (Sag)
Gorticrum (Sag)

Church
Hill (Sag)

Pattens
Road (Sag)

Blackrock
Road (Sag)

Upper Ballinagilly
(Sag)

Corby Road (Sag)

Radergan
Road (Sag)

Altamuskin Road (San)

Lurganmore
Road (Sst)

Mineveigh
Road (Sag)

Beaghmore (Sag)

Doons Road (Sag)

Patterson's Farm (Sag)

Greencastle
(Sag)

Todds Leap
Road (Sag)

Lenagh
Road (Sag)

Lower
Annagher
(San)

McGirr Bros (Sag)

Lupin
Avenue
(Sag)

Geotech (Sst)

Liscloon
(Sag)

Derg
Road
(Sag)

Tyrone
(Cla)

Aughafad
(Met)

Barrack Hill (Ign)

Cookstown
Cement Works
(Lst)

Cavankilgreen
(Lst)

Dunaree No.1 (Lst)

Scraghy (Lst)

Annahavil (Sag)

Augher
(Sag)

Ballyheather (Sag)

Bernagh (Sag)

Glencon (Sag)

Eskrahoole (Sag)

Kelly's (Sag)

Mountfield
(Sag)

Loughmacrory (San)

Moyagh (Sag)

Castle
(Ign)

Kirk's (Sag)

Cloghcor (Sag)

Knockmany (San)

Latbeg Road (Sag)

Mullaghslin (San)

Oxtown (Sag)

Garvaghullion (Pea)

Beattie
Villas (Pea)

Arvalee (Pea)

Tattykeel (Pea)

Glenhull (Sag)

Curraghinalt (Au)

Cavanlee (Sag)

Brigh
Road
(Ign)

Tullycall (Ign)

Drumkirk Glebe (Sag)

Ecclesville
Road (Sag)

Dundivin Glebe (Sag)

Dungate (Sag)
Killucan
(Sag) Drum Road (Sag)

Templereagh
Road (San)

Tievenny
(Sag)

Binnafreaghan
(Sag)

Innisclan (Sag)

Feenanmove
(Sag)

Drumgarrell (Sag)

Donnydeade
(Sag)

Gloudstown (Sag)

Eskragh
(Sag)

Barley
Hill (Sag)

Altdrummond (Sag)

Milltown (Sag)

Bunowen (Sag)

Feegarran
Road (Sag,
San)

Knockahorna (Sag)

Killyclogher
Road (Ign)

Augherr (Sag)

Barton Woods (Sag)

Hamilton's (Sag)

Lough
Fea
(Sag, San)

Cu

Pb, Zn, Cu, Au

Zn

Ba

Ba

Ba

Pb

Au

Cu

BaBa

Ba

Fe

Fe

Ni
PGE

Cu

Pb

Au

Cu

Cu, Fe

Au, Cu, 
Pb

Cu
Cu, Pb, 
Zn

Au, Cu, 
Ag

Ba, Zn, Cu

Ba

Zn

Ba

Ba

Fe

Cu

Au, Pb

Pb, Zn

Au, Zn

Cu

Au, Pb

Fe

Zn, Fe

Au,
Pb

Au

Au

Cu, Pb Cu

Au, Ag, Pb

Fe

Ba

Fe

Pb

Au, Pb, Zn

Ba,
Cu

Ba

Cu, Mo

Cu, Mo

Zn

Pb

Ba, Cu

Au,
Pb, Zn

Pb, Zn

Au

Ba
Ba

Fe

Cu

Cu

Ba

Cu

Pb, Cu, 
Au

Sb

Zn

Au, Pb

Cu

Ba

Cu

Cu, Pb, 
Zn

Pb

Ba

Pb, Zn

Cu

Fe

Budore

Annacramp
Carganamuck

Navan

Tynan

Glebe Hill

Mullaghbrack

Largy

Craigantlet

Doran's Rock

Aghaleague

Blaney
Carrickreagh

Kilcoo

Magheradunbar
Largy

Carmean No.1

Sounding Hill

Cashty
(Met)

Black Hill

Ballygawley (Lst)

Bready (Met)

Carricklongfield (Sst)

Crilly
House (Sst)

Dromore (Sst)

Drummond (Lst)

East Drumquin (Sst)

Gortnaglush (Sst)

Plaister (Lst)

Racolpa (Ign)

Slatmore (Lst)

Thorn's (Sst)

West
Drumquin
(Sst)

Belshaw's

Belview Quarries

Creggan Quarries

Dunmurry River

Layd

Little Deer Park

River Dall Site

Rumbling Hole Quarries

Cave Hill

Whiteabbey Shore

Goraghwood

Cultra

Quarry Corner

Bellanaleck

Brookeborough

Carnmore Quarries

Cashel

Crocknaver

Doonan

Glennasheevar Quarries

Gortalughany

Lisnaskea Quarries

Magherameena

Rushindoo

Slisgarrow

Creevagh Hill Old Quarries

Ballymully
Caneese

Carricknakielt

Dunmurry

Forge Bridge

Glenshane

Gortahurk Quarries

Kildoag

Kittybane

Prehen

Letterbrat (Met)

Rockfield

Eshbralley

Tamnadoey

Knockninney

Creenahoe

Crieve Hill

Ballagh

Killycapple
King Bros

Dungannon Park
Quarries (Sst)

Tievebulliagh

Budore

Town

Bloomhill Quarries (Sst)

Tullaghoge
Quarries (Sst)

Kings Bridge (Sst) Ardtrea (Sst)

Gortree Quarry

Craigall

Gortatray
Quarries
(Sst)

Farlough Quarries (Sst)
Farlough
(Sst)

Walk MillsEdenmore

Kittybane Quarries

Gobnascale
Gobnascale Slate Pits
Cromkill

Waterside

Drain Quarries (Lst)

Hollow Bridge Quarries

Dungiven Quarries

Ballyfodrin

Aughnagarey

Lurganville Quarries

Clarehill Quarries

Lisnagowan (Sst)

Three Jump Hill

Knocknagowan

Corraghy
Knocknalosset

Slushill

Rock Road
Aghamoat
Ballyheridan

Slushhill
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Crushed rock aggregates are a key component of construction materials such as concrete and asphalt where aggregate
adds low-cost reinforcement to these composite materials. Loose aggregates are also used as a stable foundation or
road/rail base with predictable, uniform properties.
A wide variety of hard rocks are suitable for use as aggregates including igneous, sedimentary and their metamorphic
equivalents (igneous or sedimentary rocks which have subsequently been altered by heat and/or pressure). Their technical
suitability for different applications depends upon physical characteristics, such as crushing strength and resistance to impact
and abrasion.
High specification aggregates (HSA) are needed to produce skid-resistant road surfacing. They must have a high resistance
to polishing. This is expressed as a ‘Polished Stone Value’ (PSV) of 58 or higher. HSA materials must also meet strict
specifications for resistance to abrasion, fragmentation and weathering, as well as compositional restrictions. For less
demanding applications such as constructional fill and drainage media, a wider variety of rocks with lower specifications are
acceptable.
This text box describes resources of crushed rock aggregate in County Tyrone derived from igneous rocks, sedimentary
rocks such as sandstones, together with their metamorphic equivalents. Limestones, which are also an important source of
crushed rock aggregate in Co. Tyrone, are described in a separate text box.

County Tyrone has abundant resources of igneous and meta-igneous rocks suitable for crushed rock aggregate. It currently
accounts for approximately 15 per cent of total Northern Ireland production. Older rocks of the Tyrone Igneous Complex, in
the north central part of the county, are suitable for HSA, together with igneous rocks of similar age found around Strabane.
High specification aggregates are also available from some older basic intrusions within the metamorphic basement which
forms the Sperrin Mountains.
Resources of other igneous rocks suitable for use as general purpose aggregate are well distributed across Co. Tyrone. In
the east of the county, the resource predominantly comprises the basalts and associated intrusions of the Antrim Lava Group.
Further west, granites, dolerites and gabbros of the Tyrone Igneous Complex are quarried in a number of locations for
general purpose aggregate. Volcanic rocks from the same complex are quarried in the Omagh area.

Good quality HSA resources occur from east to west across Co. Tyrone in the form of Carboniferous-age gritty sandstones
and conglomerates. These materials have PSV values in excess of 60 and are quarried for both aggregate and building
stone at a range of locations from Cookstown to west of Omagh. Older sandstones and metamorphosed sandstones
(psammites), mostly from the Precambrian-age basement rocks of the Sperrin Mountains are, or have been worked for both
HSA and general purpose aggregate.

CRUSHED ROCK AGGREGATES

Igneous and meta-igneous rocks

Sedimentary and meta-sedimentary rocks

Sand and gravel are defined on the basis of particle size rather than composition. In current commercial practice, following
the introduction of the European standards in 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. The term ‘sand’ (or more correctly ‘fine
aggregate’) is used for material that is finer than 4 mm, but coarser than 0.063 mm. For use in asphalt, 2 mm is the break
point between coarse and fine aggregate. Most sand and gravel is composed of particles that are durable and rich in silica
(quartz, quartzite and flint).
The principal uses of sand are as a fine aggregate in concrete, mortar and asphalt and the main use of gravel is as coarse
aggregate in concrete. Substantial quantities of sand and gravel may also be used for constructional fill.
The variability of sand and gravel deposits together with their possible concealment within or beneath till (boulder clay),
means that it is difficult to infer their location and the likely extent of potentially workable resources.
Most workable deposits of sand and gravel formed at the end of the last ice age. They lie on top of the bedrock geology and
are generally concentrated in the river valleys where they were deposited directly by ice at the margins of glaciers (glacial) or
by meltwater flowing from the ice margin (glaciofluvial). Glacial ice-contact deposits tend to be poorly-sorted and of
inconsistent quality and thickness. Glaciofluvial deposits are generally well-sorted and more predictable in terms of quality
and quantity.
County Tyrone is the main producer of sand and gravel in Northern Ireland, accounting for over 55 per cent of the total
output.

Glaciofluvial sand and gravel deposits are the second most important source of aggregate in Northern Ireland after crushed
rock and are the principal source of aggregates in Co. Tyrone.
Within glaciofluvial sand and gravels, proglacial outwash, sheet and deltaic-related deposits are the most economically
important. These are relatively thick (up to 30-40 metres) and general higher quality. Currently there are over 30 active sand
and gravel operations in this type of deposit across Co. Tyrone. Workings within glaciofluvial sheet and glaciolacustrine
deltaic deposits are not as common, although it is likely that these deposit types will be worked in future.

Formed by melt-water deposition beneath or adjacent to glaciers, these deposits are generally poorly-sorted and of
inconsistent quality and thickness. Glaciofluvial ice-contact deposits are less extensive than the outwash and sheet deposits
and are mostly located in the north-west of Co. Tyrone, localised within valleys in the lower catchment of the River Foyle.
About 30 active and ceased sand and gravel and sand-only operations are recorded in this area.

SUPERFICIAL SAND AND GRAVEL

Glaciofluvial sand and gravel deposits

Glacial ice-contact deposits

Peat is an unconsolidated deposit formed by decaying organic matter which accumulates 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 or in sedimentary
basins such as former lakes. 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.
Although most widespread in the west and north of Northern Ireland, blanket bog also occurs in eastern upland areas. Peat
depth is variable, with an average range of 0.5-3 metres being fairly typical, but depths in excess of five metres are not
unusual. Raised bogs occur across Northern Ireland which may be infilling former lagoons or glacial lakes behind other
coastal deposits or older glacial deposits respectively. Peat bogs in Northern Ireland, being generally smaller, were never
developed on an industrial scale for power generation as they were in the Irish Midlands. Whilst peat is cut locally for fuel, its
main usage is as a horticultural growing medium, although its potential as a carbon sink has been recognised.
There are extensive resources of peat in County Tyrone, and several extant planning permissions for commercial extraction
of peat. The main areas of mechanical peat extraction for horticultural purposes lie to the south-west of Carrickmore, at
Drumlister and Mullaslin Road, and to the south-east of Omagh, at Tattykeel, Beattie Villas and Arvalee.

PEAT
Coal and lignite (brown coal) are fossil fuels derived from dead plant material which has been transformed by burial and
compression at elevated temperatures over a long period of time into combustible sedimentary rocks.

There are extensive areas of lignite (brown coal) in County Tyrone. The lignite-bearing sediments form a belt that extends
around the western, southern and eastern shores of Lough Neagh. Lignite beds are interbedded with up to 400 metres
thickness of flat lying or shallow dipping sands, silts and clays within small fault-bounded basins (see text box on Clay).
Individual beds of lignite are up to 43 metres thick. Around Lough Neagh, this group occurs across an area of 500 km , of
which about 300 km  occur below the Lough. The lignite could be used to generate electricity from a thermal power station.

Coal is a combustible sedimentary rock consisting of ‘macerals’ (organic equivalent of minerals), minerals and water. A coal
seam is a layer of coal which is consolidated between other sedimentary rocks, notably fireclay (see text box on Clay),
mudstone, siltstone and sandstone. In addition to lignite, Northern Ireland has some very restricted resources of ‘black coals’
or ‘hard coals’. As a result of subsequent faulting and folding of coal-bearing strata, coal seams occur at varying depths from
the surface.
All onshore coal resources in Northern Ireland occur in rocks of Carboniferous-age, and the main strata containing coal
seams at fairly regular intervals are referred to as Coal Measures. Coal seams vary in thickness from a few centimetres up to
rarely 2.6 metres. The Coalisland and Annaghone coalfields in Co. Tyrone, along with the Ballycastle Coalfield in Co. Antrim,
comprise the coalfields in Northern Ireland.
The Coalisland Coalfield is less than 2 km  in size, and the coal-bearing succession is present at surface down to about 275
metres below ground level. Extensive working of the main coals took place in the 19th Century and this coalfield is largely
exhausted.
The Annaghone Coalfield forms a very small faulted block, 6.5 kilometres to the north of the Coalisland Coalfield. It is a
narrow, east-west trending strip 1.6 kilometres long and 330 metres wide, bounded on all sides by faults. Mining took place in
both the 19th and 20th Centuries and the four thin coals proved from this coalfield (Crow, Main, Shining and an unnamed
coal) have been largely worked out.

LIGNITE AND COAL

Lignite

Coal

2
2

2

Geothermal energy is derived from naturally occurring heat from rocks at depth. Naturally heated groundwater can contribute
to heating buildings and, if hot enough, to drive turbines, thus providing a renewable source of heat and electricity. In
Northern Ireland there are two provinces prospective for intermediate and deep geothermal energy. The first comprises the
Permian to Triassic (Permo-Triassic) age sedimentary rocks deposited in the Rathlin, Lough Allen, Larne and Lough Neagh
basins. These basins are also potential hosts for oil and gas (see text box on Oil and Gas). The second is the Mourne
Mountains where geothermal potential exists in the deep, granitic, igneous rocks.
One borehole (Larne No. 2, in County Antrim) has been drilled in Northern Ireland with the specific aim of assessing
geothermal potential. The temperature at the bottom of the borehole (2880 metres) was 87.8 degrees centigrade. Only one
other borehole (Ballinlea, also in Co. Antrim) reached a depth of over 2500 metres (2683 metres), where the bottom-hole
temperature was 97.8 degrees centigrade. These, along with temperatures encountered in numerous shallower boreholes
and knowledge of the properties of rocks at depth allow temperatures expected at 2500 and 5000 metres to be extrapolated.
Underlying the east of Co. Tyrone is part of the Lough Neagh Basin. Here the Triassic-age Sherwood Sandstone Group at
depth has the potential to act as a ‘geothermal aquifer’ with naturally heated groundwater accumulating in the pore spaces of
the sedimentary rocks. Deeper sandstone aquifers are also prospective. Depending on the depth of an aquifer, it is expected
that at 2500 metres, water would be between 65-85 degrees centigrade (suitable for heating buildings and, with additional
heating, driving turbines) At 5000 metres deep, water encountered would be between 115-150 degrees centigrade (suitable
for direct driving of turbines). In a geothermal aquifer, such water would be released by drilling boreholes into the host rock
formation. If this is a ‘tight’ sandstone with very low permeability, it would probably require some form of enhanced recovery
technique to maximise the geothermal potential.

GEOTHERMAL ENERGY
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MINERAL CONSTRAINT (as at 23.03.12)
Area of Constraint on Mineral Developments

A key aspect of sustainable development is the conservation and safeguarding of non-renewable resources, such as
minerals. There is a need to ensure that these resources are not needlessly sterilised by other development thus leaving
insufficient supplies for future generations. The purpose of the maps in this series, therefore, is to show the broad distribution
of those mineral resources which may be of current or potential economic interest. 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. The
maps have been produced by the collation and interpretation of mineral resource data principally held by the Geological
Survey of Northern Ireland.
The Geological Survey of Northern Ireland and counterpart The British Geological Survey have produced the maps via a
commission from the Department of the Environment. This map, along with one for each of the five other counties (including
county boroughs), was completed in 2012 and a series of six digitally generated maps at a scale of 1:100 000 are available.
The mineral resource data depicted on these maps are also available in a digital format for use within a Geographical
Information System (GIS).

Mineral resources are natural concentrations of minerals which might now, or in the foreseeable future, be of economic value.
The assessment of mineral resources is, therefore, a dynamic process which must take into account a range of factors.
These include geological reinterpretation as additional data becomes available, as well as the continually evolving demand
for minerals, or specific qualities of minerals, due to changing economic, technical and environmental factors. Consequently,
the economic potential of mineral resources is not static, but changes with time.
Generally, a mineral resource is known to exist within the boundaries outlined by geological mapping, which may be
supplemented by more in depth geological data. Mineral Resource data depicted on the map shows the inferred extent of a
mineral resource. Inferred resources are those defined from available geological information and assumed but not verified
geological continuity. They have neither been evaluated by drilling or other sampling methods, nor had their technical
properties characterised, on any systematic basis.

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 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. Much of Northern Ireland is covered by thick superficial
deposits of peat and glacial till, neither of which is shown on the main map. This overburden would need to be removed prior
to the working of many of the bedrock resources depicted. Peat, as a mineral resource, is included on an inset map. Till is not
considered to be a resource although it may contain small sand and gravel deposits. 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. Areas are shown on the map as having no mineral resource potential, but some
isolated mineral workings may occur. The presence of these operations generally reflect very local or specific situations.
The locations of extant or expired planning permissions for the extraction of mineral are shown. These have been supplied by
the Department of the Environment. Due to the complex and historic nature of planning permissions, some digital outlines are
not available and, therefore, may not be shown on the map. In addition, building stone quarries are also shown. Information
on the location of building stone quarries was taken from the Natural Stone Database of Northern Ireland, developed by the
Consarc Design Group and Queens University Belfast, supplemented by information from GSNI. Due to the historic nature of
many building stone quarries, digital outlines of the planning permission are unavailable and, therefore, are not shown on the
map. While the compilers have tried to ensure that the site details are as accurate as possible, any map depicting the
location of mines and 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, and in addition planning permission may cease to
be extant.
The map is intended for general consideration of mineral issues and not as a source of detailed information on specific sites.
The map 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.

Topographic data is Crown Copyright and is reproduced with the permission of Land & Property Services under delegated
authority from the Controller of Her Majesty's Stationery Office © Crown copyright and database rights, EMOU206.1 (2012).
Environmental designation data is based on Crown Copyright and is reproduced with the permission of Land & Property
under delegated authority from the Controller of Her Majesty's Stationery Office © Crown copyright and database rights,
EMOU206.2. Northern Ireland Environment Agency Copyright 2012.
Mineral planning permission data and areas of constraint on mineral developments are reproduced with the permission of the
Planning and Local Government Group, Northern Ireland Department of the Environment. Copyright 2012.
The locations of building stone quarries from the Natural Stone Database of Northern Ireland are reproduced with permission
of the Consarc Design Group. Copyright 2012 Stone Database.
Geological Map © Crown Copyright 2012. All rights reserved.
This publication has been produced by the British Geological Survey and Geological Survey of Northern Ireland for the
Department of the Environment (Northern Ireland). 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 and the title of the publication specified.
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A wide range of rock types are used as a source of building stone for masonry, field walling, roofing and flooring purposes, all
of which give a specific character to an area. The stones can be used as coarsely dressed ‘rubble walling’, but there is also a
need for finer, more easily worked, stones for details such as mullions and sills on buildings. The suitability of particular rock
types depends not only on aesthetic qualities such as colour and textural consistency but also factors such as strength and
durability, as well as other commercial considerations.
A wide variety of hard rocks are suitable for use as building stone including igneous, sedimentary and their metamorphic
equivalents (igneous or sedimentary rocks that have been altered by heat and/or pressure). Many rock types suitable for
building stone are also suitable for crushed rock aggregate (see text box on Crushed Rock Aggregates). Some units, notably
the thicker sandstone formations, lend themselves to being used as a freestone or dimension stone as they can be worked in
any direction without splitting or failing. A continuing supply of building stone is important for new build and conservation
work.

Rocks of the Tyrone Igneous Complex have been used locally for buildings such as Newtownstewart Castle. Rhyolite from
Racolpa Quarry, near Omagh, was exploited for building stone.

Currently, in County Tyrone, there are only two active quarries known to have produced building stone, Dunaree No 1 (near
Drumquin), which works Carboniferous limestone and Letterbrat, (near Plumbridge), in Precambrian-age psammites. Both
are primarily aggregate producing quarries.
Other quarries, worked for aggregate in Precambrian-age psammites near Omagh and Strabane, have also produced
building stone. It is likely that more pelitic units would have furnished roofing slates, although this source of slate seems to
have been replaced by material from the west coast of Scotland and Cumbria.
Devonian-age purplish-grey to brown sandstones of the Fintona Group have been worked for building stone near Omagh.
However, these tend to weather poorly, leading to face loss.
Carboniferous-age sandstones of the Tyrone and Omagh groups were used locally throughout the county as freestone or
dimension stone. The Carland sandstones, worked near Dungannon, have been widely used as freestone in a wide range of
colours. The yellow, Carrickaness Sandstone Formation was worked at Carricklongfield and in some large quarries at
Dungannon. Coarse sandstones of the Claragh Sandstone Formation were worked for building stone in the Omagh area.
Sandstone and conglomerate from the Drumlish Conglomerate Formation were recently worked at Straduff. Massive
sandstones in the Rockdale Limestone Formation were formerly worked at Cookstown.
Various Carboniferous-age limestone formations of the Tyrone Group also are, or have been, worked as a source of building
stone. These include the Ballyshannon Limestone Formation, worked currently at Dunaree No.1 Quarry and, until recently, at
Scraghy Quarry, the Maydown Limestone Formation at Ballygawley and Plaister quarries and the Dartry Limestone
Formation at Slatmore Quarry.
Red sandstones from the Triassic-age Sherwood Sandstone Group were worked in the Cookstown area for the construction
of buildings and bridges.
The Ulster White Limestone, found to the north-east of Stewartstown, could have furnished building stones as this has been
used elsewhere in Northern Ireland.

BUILDING STONES

Igneous and meta-igneous rocks

Sedimentary and meta-sedimentary rocks

2Silica (industrial) sands contain more than 95 per cent silica (SiO ) in the form of quartz and are used for purposes other than
as construction aggregate. They are essential raw materials for the glass and foundry castings industries, but also have a
wide range of other industrial applications. This includes ceramic and chemical manufacture, for water filtration media and in
sport and horticulture. Silica sands are produced from loosely consolidated sand deposits and by crushing weakly cemented
sandstones. They are valued for their low levels of deleterious impurities particularly clay, iron oxides and refractory minerals
such as chromite. They should have a narrow and uniform grain size distribution and the grains should have high degree of
sphericity to facilitate ease of removal of impurities. As a specialist product, silica sands generally command a higher price
than construction sands and they serve a wider geographic market including exports. Northern Ireland is a net importer of
silica sand.
West of Cookstown, silica sandstones, overlying dolomite, occur in two beds with a total thickness of 22 metres. Iron oxide
(Fe O ) contents range from 0.02–0.34 per cent. Although these sandstones are not currently worked, with beneficiation they
might be of sufficient quality to enable them to be used for glassmaking.
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‘Brick clay’ is a 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 in cement manufacture, as a source of constructional fill and
for lining and sealing landfill sites. The suitability of the raw material depends principally upon its behaviour during shaping,
drying and firing. This dictates the properties of the fired brick such as strength and frost resistance and, importantly,
architectural appearance.
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.
Carboniferous-age shales and mudstones, e.g. Rossmore Mudstone Formation, are one of the main sources of brick clays in
Northern Ireland and are worked for brick manufacture in the Dungannon area of County Tyrone. Stone-free, red plastic clays
from the Triassic-age Mercia Mudstone Group, with later re-deposition, have been worked for brick making elsewhere in
Northern Ireland (e.g. the Belfast area and Lagan Valley). In Co. Tyrone, the Mercia Mudstone Group occurs south-east of
Cookstown, at Ardtrea Bridge.

Fireclay is a non-marine sedimentary mudstone that occurs as ‘seatearths’ which underlie coal seams. These consist
essentially of the clay mineral kaolinite with varying proportions of hydrous mica (illite) and quartz, together with impurities
such as ironstone nodules and carbonaceous matter. Its composition is similar to ball clay, but it is not as plastic and not light-
firing. In the past, the uses of fireclay stemmed from its refractory nature, that is the ability to withstand high temperatures
without deforming or becoming chemically unstable. The value of the raw material depended on the content of alkalis, iron
oxides and carbon. Traditionally these clays were used for the manufacture of fire bricks, crucibles, furnace lining and flue
pipes. However, fireclays are now valued chiefly as a raw material for the manufacture of high-quality, weather-resistant, buff-
coloured facing bricks.
Fireclay occurs in association with Carboniferous ‘Coal Measures’ around Coalisland in east Co. Tyrone and are shown as
coincident with hard coal on the map face (see text box on Lignite and Coal). Fireclay was an important by-product of the
coal industry and was formerly used in the manufacture of refractory bricks. Fireclay is still worked for house brick
manufacture at Coalisland.

The Lough Neagh clays extend over 500 km , of which 300 km  underlie the lough. The lignite-bearing clays form a belt that
extends around the western, southern and eastern shores of Lough Neagh. Clays are interbedded with up to 400 metres
thickness of flat lying or shallow dipping sands, silts and lignite within small fault-bounded basins (see also text box on Lignite
and Coal). The formation crops out around the south-west shore of the lough in Co. Tyrone, where the clays were formerly
extensively worked to make coarse pottery and tiles.
Clays, sands and lignites crop out over a wide area between Cookstown and Dungannon. These deposits are very variable in
quality. The clays consist of illite and kaolinite, with variable amounts of silica and iron, in the form of siderite, which gives the
fired clay a biscuit colour. Clay extraction for pottery and earthenware manufacture flourished around the south-west corner
of the lough from the early 19th to the mid 20th Century. Without beneficiation, these red clays are only suitable for
production of coarse ceramic ware and modelling clay. While the local clay formed the main body of all wares, white clay
imported from Toome, on the north side of the lough, was used for decoration on the finer table wares and glazing was
achieved with imported lead ore.
Plastic kaolinitic clays, also referred to locally as pipe clays, from near the top of the clay sequence were formerly mixed with
Coal Measures fireclay for the manufacture of brown-glazed drainage pipes at Coalisland. These surface deposits are
typically 6-18 metres in thickness and were extensively mined to a depth of c.24 metres. At Ballynakilly, near Coalisland,
deposits are mostly light grey silty clays to a workable depth of 20 metres. The iron content of the clay is generally low,
however, large ironstone nodules have been reported in the brick clay pits nearby.
The Lough Neagh clays are of a similar age and character to the ball clay deposits found in the south-west of England. The
principal exploitable properties of these ball clays are their plasticity, dry strength, white-firing character and vitrification
behaviour. Unfortunately, the high iron content of the clays around Lough Neagh limits their use and no resources have been
identified that would be acceptable to modern ceramic producers.
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Exploration for oil and gas in Northern Ireland began in 1965 and whilst gas has been detected, it has yet to be discovered in
commercial quantities. The hydrocarbon potential of most sedimentary rock ‘basins’ in Northern Ireland has yet to be fully
tested and so these remain ‘prospective’ for oil and gas.
The Lower Carboniferous-age rocks of southern County Tyrone and most of Co. Fermanagh form one of the two major
provinces in Northern Ireland most prospective for oil and gas. The second prospective province comprises the younger
Permian and Triassic (Permo-Triassic) age rocks beneath Lough Neagh and the Antrim Plateau.
Straddling the border of south Co. Tyrone with Co. Fermanagh is the Carboniferous-age Slieve Beagh Basin, in which
mudstones and limestones of the Benbulben and Bundoran Shale formations were deposited. These are moderate to good
'source' rocks for oil and gas, although towards the east they have lower organic content and are thinner and thus less
prospective than those in the Lough Allen Basin, in Co. Fermanagh. The Bundoran Shale Formation also has shale gas
potential (see section below).
In the Slieve Beagh Basin, the main 'reservoir' into which any oil and gas generated from the source rocks might potentially
migrate and become trapped is the Mullaghmore Sandstone Formation. This is a ‘tight’ sandstone, with very low permeability,
and would probably require horizontal drilling and enhanced recovery techniques should economic quantities of
hydrocarbons be found. The overlying Benbulben Shale Formation would provide an effective ‘seal’ for any hydrocarbons
trapped in the Mullaghmore Sandstone. In 1965, the Glenoo No. 1 exploration borehole, in Co. Fermanagh, was drilled to
2106 metres depth without encountering any hydrocarbons.
Underlying the east of Co. Tyrone are sedimentary rocks deposited in the Lough Neagh Basin. This is the deepest, and
possibly the most prospective, of the Permo-Triassic basins in Northern Ireland. An exploration borehole (Annaghmore No. 1
in Co. Antrim) identified black bituminous oil in the Permian-age Magnesian Limestone (dolomite) and minor gas was
discovered at various intervals in the underlying Permian-age sandstones. Underlying Carboniferous-age coals and shales
are the likely source rocks for this oil and gas, although data from boreholes indicate that these rocks are missing (have been
eroded) from some areas in the basin. The younger Triassic-age Sherwood Sandstone (which forms important reservoirs in
the East Irish Sea gas field), along with Permian-age sandstones form potential reservoir rocks, whilst the overlying Triassic-
age Mercia Mudstone Group is likely to form a good seal for any hydrocarbons trapped in the underlying sandstones.

Where circumstances permit, certain coalfields (see text box on Lignite and Coal) may be a source for alternative fossil fuels.
Sometimes known as 'unconventional hydrocarbons', alternative fossil fuels may present a viable replacement for natural
gas. Obtaining alternative fossil fuels requires extraction technologies which are very different to those used to extract
conventional hydrocarbons. Methane from coal includes gas recovered from active (Coal Mine Methane or CMM) and
abandoned mines (Abandoned Mine Methane or AMM), as well as methane recovered from undisturbed or ‘virgin’ coal
seams (usually known as Coalbed Methane or CBM). Gas from these sources is already produced on a modest scale in the
UK and exploration is ongoing for further prospects. 'Underground Coal Gasification' (UCG) involves combustion of
underground coal seams in situ to produce synthetic gas, ‘syngas’. There are currently no UCG operations in the UK.
The prime requirements for CBM prospects are unworked coal seams, thicker than 0.4 metres, at depths of between 200 and
1200 metres. Low permeability and high drilling costs currently make deeper targets unattractive. Good prospects should
have adequate levels of methane (>7 m /tonne), which generally increase with coal rank. However, permeability, rather than
seam gas content, is the most critical factor. In general, UK coals exhibit low permeabilities, which limits their potential for
CBM.
The resource criteria suitable for UCG include coal seams more than two metres thick at depths of between 600 metres and
1200 metres. There is also a need to have standoffs from operational and abandoned mine workings, urban areas, dense
faulting and major aquifers.
As there are no active coal mines in the Coalisland and Annaghone coalfields there are no CMM resources. AMM prospects
are limited principally by the extent to which the abandoned mines have been flooded by groundwater recovering to its
natural pre-mining level or to the level of drainage soughs installed in the mine workings. As coal mining largely ceased in the
mid 20th Century, all mines are now likely to have recovered, hence there is very little potential for AMM. The thinness of the
coal seams, along with their shallow depth, also precludes them from meeting the criteria for UCG.

Shale gas is extracted directly from mudrocks and shales which have previously been considered too impermeable (tight) to
allow economic recovery of gas. Unlike conventional gas, which collects in porous reservoir rocks (such as sandstone) and
can be released simply by drilling boreholes into those rock formations, shale gas is locked in the matrix of much less
permeable mudrocks and shales. It can be accessed only by using a specialised drilling and production technique, called
hydraulic fracturing or 'fracking', which enhances the limited natural micro-porosity to free the gas from the rock for extraction
via a borehole.
In Co. Tyrone, the Bundoran Shale Formation deposited in the Slieve Beagh Basin, is likely to be prospective for shale gas.
Whilst the Benbulben Shale Formation is lithologically similar to the Bundoran Shale, it is likely to be too shallow in most
areas to be prospective for shale gas. The Benbulben Shale Formation also immediately underlies the Dartry and Glencar
Limestone formations, giving insufficient vertical separation between potential fracturing/producing zones and these shallow
aquifers.
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Limestones are sedimentary rocks composed mainly of calcium carbonate (CaCO ). Dolomites are limestones that contain
between 10-50 per cent magnesium carbonate (MgCO ). As well as being relatively hard and durable, most limestones and
dolomites form bedded deposits which are generally easy to work. These properties mean that they are commonly worked for
construction aggregate and building stone. Limestones are also valued for their chemical properties in applications such as
cement manufacture, glass making, iron ore smelting, flue gas desulphurisation, as a soil conditioner, food supplement and
white filler. The strict chemical limits applied to material used in these applications restricts extraction to high purity stone
(>97% CaCO ).
County Tyrone is the second largest producer of limestone after Co. Fermanagh, accounting for about 20 per cent of total
production in Northern Ireland. Limestones occur in a range of geological ages and environments in Co. Tyrone, although the
most economically-important are of Carboniferous age.
Limestones of the Carboniferous-age Tyrone Group form the most abundant and economically important limestone resource
in Co. Tyrone. Carboniferous limestones generally form relatively thick, well-bedded deposits of consistent quality which are
easily worked. As a consequence these rocks are, or have been, worked in a number of quarries in the southern part of the
county, primarily for crushed rock aggregate, but also for building stone and lime production. Carboniferous limestone from
the overlying Armagh Group is worked with an associated clay shale for cement production near Cookstown.
Relatively thin limestones occur within much older Precambrian-age rocks in the Sperrin Mountains. The Bond’s Glen
Limestone is actively worked for aggregate and agricultural lime in neighbouring Co. Londonderry and was formerly quarried
near Dunnamanagh in north-west Co. Tyrone.
The Ulster White Limestone Formation is an extremely hard, high purity product (>97% CaCO ). This Cretaceous-age rock is
worked in Counties Antrim and Londonderry for the manufacture of white filler and agricultural lime. In Co. Tyrone, significant
resources of this limestone occur in the area between Cookstown and Lough Neagh. It was formerly extracted at Legmurn,
near Stewartstown, for lime production, but there is no current working of this resource in the county.
Dolomitic limestones occur in restricted outcrops in the east of the county. A thin horizon of dolomitic limestone, with an
MgCO  content of 30-40 per cent, occurs within the Armagh Group to the west of Cookstown. Younger dolomitic limestone is
also found within Permian-age Belfast Group rocks which occur in the Grange-Stewartstown area south-east of Cookstown.
Borehole evidence indicates that this dolomitic limestone has an average thickness of 26 metres with a MgCO  content of 36
per cent.
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The principal metals found in County Tyrone are gold, copper, lead and zinc, variably associated with baryte and other
gangue minerals. The most significant occurrences can be broadly divided into three groups: those associated with
Precambrian-age metamorphic rocks, those within the Tyrone Igneous Complex (consisting of the Tyrone Plutonic Group and
the Tyrone Volcanic Complex) and those hosted by later Carboniferous-age rocks. Selected mineral occurrences to illustrate
the diversity of metallic minerals in Co. Tyrone are shown on the map.

Gold was not explored for in Northern Ireland until the 1980s when a surge in activity, primarily focused on determining
bedrock sources of alluvial gold in the Sperrin Mountains, resulted in the discovery of two major deposits at Curraghinalt and
Cavanacaw in Co. Tyrone. The Cavanacaw deposit is currently operating as Omagh Mine. Gold in the county occurs in three
distinct geological settings.
Gold-bearing quartz veins occur throughout the Precambrian-age metamorphic rocks. However, most occurrences have been
discovered close to the southern boundary of these rocks marked by the Omagh Thrust Fault, along which the metamorphic
rocks are thrust over the Tyrone Igneous Complex. The gold-bearing veins are structurally controlled by faults and lineaments
and are mineralogically similar, although the relative abundance of associated metals, primarily silver, copper, lead and zinc,
differs. In 2008 the resource at the open pit Omagh Mine was estimated to contain 16 000 ounces of gold, in 78 000 tonnes
of ore at a grade of 6.35 grams per tonne gold in the measured category for the main Kearney deposit. Advanced exploration
continues at the Curraghinalt deposit and the resource comprises an indicated resource of 400 000 ounces of gold, contained
in 950 000 tonnes of ore, at an average grade of 13.24 grams per tonne gold.
Gold also occurs in association with stratabound mineralisation in Precambrian-age metamorphic rocks. The most notable
occurrence, at Glenlark Lodge in the Glengawna Formation, consists of precious metals in association with iron, lead and
zinc sulphides.
The Tyrone Igneous Complex, located to the south of, and structurally beneath, the Precambrian-age metamorphic rocks of
the Sperrin Mountains, is highly prospective for gold and other metals. The Cashel Rock occurrence comprises disseminated
gold, copper and lead mineralisation within a silicified rhyolite. Geochemical base metal anomalies and siliceous ironstones,
of probable exhalative origin, within the Tyrone Volcanic Group indicate potential for volcanogenic massive sulphide
mineralisation. Gold prospecting in the Fintona Block, north of the Clogher Valley, indicates that Devonian-age volcanic rocks
of andesitic composition contain minor gold occurrences.
Alluvial gold occurrences (gold eroded from weathered bedrock occurrences and dispersed in streams) are a conspicuous
feature of the Sperrin Mountain’s area. Although alluvial gold is unlikely to ever become an economic source of gold in
Northern Ireland, it does provide physical evidence of gold in bedrock. Insofar as alluvial gold is common in areas where
vein-hosted gold is not presently known, the occurrence of gold in bedrock may be much more widespread.

Disseminated and vein-hosted copper, lead and zinc occurrences are found throughout the Precambrian-age metamorphic
rocks. A prominent occurrence is the old working at Milltown, near Strabane, where galena (lead sulphide), pyrite (iron
sulphide) and chalcopyrite (copper sulphide) occur in quartz-filled shear zones. Significant grades of lead and zinc occur at
Glenlark, in the stratabound mineralisation (up to 9.8% zinc and 2.9% lead over one metre intervals). To the north, other
formations have the potential to host stratabound lead-zinc mineralisation. The Tyrone Volcanic Group is host to copper, lead
and zinc mineralisation at several localities, as indicated on the map. Barytes is frequently associated with base metal
mineralisation, commonly occurring as gangue associated with the metallic mineral veins in the rocks of the Sperrin
Mountains.
A further area prospective for base metal mineralisation is the Clogher Valley, along the trace of the Aghintain Fault. The
geological environment of Lower Carboniferous (about 320 million years ago) shallow water sediments, in close proximity to
a basin margin fault, is analogous to sites of mineralisation in the major lead-zinc orefield of the Irish Midlands. Extensive
exploration in the area has identified minor amounts of metalliferous mineralisation. This mainly occurs as coatings on joints
and as veinlets in limestones, and, to a lesser extent, in sandstones and siltstones. Minor disseminated mineralisation,
consisting of patches of sphalerite and galena, has been observed in borehole cores from the Fardross-Ashfield Park area.
To the east of the Clogher Valley, barytes occurrences are common within the sandstones and conglomerates. The barytes
occurs in thin veins, rarely more than a metre thick, as cement in fault breccia and, occasionally, as cement in sandstones
and conglomerates. Numerous small barytes occurrences, associated with base metal mineralisation, are found in the vicinity
of the Tyrone Plutonic Group.
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