
Berwick Lane (Shepway) (Lst)

Common Rd (Sg)

Crown & Works (Ch)

Highstead (Sg)

Horn Street (Sg)

Hyham Hill (Sg)

London Rd (Cl)

Lower Higham Rd (Sg)

Lower Rd (Cl)

Maltmans Hill (Woodside) (Sg, SiS)

Newlands Rd (Sg)

Offham (Camp Lane) (Lst)

Pines (Sg)

Truck’s Hall (Sg)

Colyers Lane (Sg)

Russell Stoneham (Sg)

Perry St (Sg) Whitehall Lane
(Sg)

N Whitehall
Lane (Sg)

Slade Green (Sg)

Hall Place (Sg)
Bourne Road (Sg)

Bean
(Cl)

Adj, Lokra
Stonewood
(Cl)

Wrotham
Clayland
(Cl)

Denge
Beach
(Sg)

Lydd Beach
Works (Sg)

Coombe
(Cl)

Postley
Fields (Cl)

Spot (Sg)

Brishing Lane
(Brishing Court)
(Lst)

Furfield (Brishing Lane) (Lst)

Borden (Cryalls
Lane) (Ch)

Barrow Green (Sandown)
(Cl)

Burnthouse
(Ch)

Stodmarsh
Road (Sg)

Black Mill
Bridge (Sg) Trenley Park

Wood (Sg)

Hospital Woods
(Sg)

Stodmarsh
Wood (Sg)

Stodmarsh Valley
(Chislet Colliery Tip) (SAgg)

Hillside (Sg)

Erith (Sg)

North End Rd (Sg)

Frinstead Rd (Sg)

Bridge Rd (Sg)

Thanet Rd (Sg)

Thames Rd
(Sg)

Riverside Rd (Sg)

Alders (Sg)
Whitehouse (Sg)

Marsh Field Pit (Sg)

Horton Kirby (Sg)

M20 Borrow Pit
(Manor) (Sg)

Preston (Sg)
Pratts Grove (Sg)

Brasted Sand
Pits (Sg)

Longford
(Chevening)
(Sg)

Chevening
(Main Rd) (Sg)

Salters Heath
(Montreal Estate) (Sg)

Squerryes Sandpit (Sg)

Stangate (Borough Green,
Isles, Stanley) (Lst)

How’s Wood (Cl)

Mainfield (Sg)

Ivy Hatch (Sg)
Broadhooth (Cl)

Nutfields (Sg)
Bat & Ball
Sandpit (Sg)

Ightham Sandpit
(Cricketts) (Sg)

Moat Lane (Sg) 

Forest Rd (Sg)

Howbury
Lane (Sg)

Heathside (Sg)

Darenth
(Ch)

Western (Ch)

Swanscombe (Ch)

Ballast Wharf (MSg)

Northfleet (Ch)

Southfleet (Ch)

St Margaret’s (Green Street) (Sg)

Beacon House (Sg)

Clock House (Sg)
Green Street Green (Sg)

Ryecroft (Grubb Street)
(Sg, Cl, Ch)

Green Lane (Sg)
Shorne Wood
(Cl)

Cliffe S (West Street) (Ch)

Shakespeare (Coombe) (Sg, Cl)

Queen’s Rd
(Lower Higham Rd) (Sg) Great Chattenden Wood (Cl)

Berry Court (Cl)

Hoo Brickworks (Cl)
Abbots Court (Sg)

Kingsnorth (Cl)

Upnor (Sg, Ch, SiS)

Stema Wharf (MSg)
Woodland Rd (Ch)

Twydall Pit
(Ch)

Halstow (Ch)
Bloor’s Lane (Ch)

Vineyard (Otterham)
(Ch)

Halstow
(Cl)

Borrow Pit (Sg)

Lower
Halstow (Cl)

Wetham
Green (Cl)

Otterham Works
(Cl)

Hornets Pit (Cl)

Libbetwell (Cl)
Breach Lane
(Cl)

Chestnut St (Ch)

Park Lane
(Cl)

Elmley Hills
Borrow Pit
(Cl)

Great Grovehurst (Cl)
Elmley Ferry (Cl)

Binney
(Tonge) (Cl)
West Tong
(Cl)

Webster’s
(Hartley Bottom) (Ch)

Gatehouse Wood (Sg)
Ford Place Sand Pits (Sg)

Ham Hill (Sg)

Spiders Hall
(Sg)

Kiln Barn Rd
(Ditton Court) (Lst)

Bushy Wood (Cl)

Paddlesworth (Cl)

Holborough (Ch)

Halling (Rochester)
Cement Works (Ch)

Hermitage
(Lst)

Quarry Wood
Industrial Estate
(Lst)

Upper Fullingpits
Wood (FE)

Aylesford (Bull Lane) (Lst, Sg)

New Cut Road (Sg)

Grove Green - Vinters Park
(Hollingbourne Rd) (FE)

Bearsted (Roseacre Fm) (FE)

Leeds Castle
Fullers Earth Works
(FE)

Broad Street (Ch)

Longton Wood (Ch)
Hazel Street
(Runnings Wood) (Ch)

Court (Ch)

Caves Café (Sg)

Parkgate Sandpit (Sg)
Millgate Park (FE)

Squirrels Wood (Ch)

Blue Bell Hill Limeworks (Ch)

Newbury (Cl)

Hope's Sandpit
(Stubble Hill) (Sg)

Old English Public House (Silver Hill) (Sg)

Chilston Pit (Sg)

Lenham (Ch)

Hart Hill
(Ch)

Hegdale
(Ch)

Torry Hill (Ch)

Highstead
(Ch)

Cellar Hill (Cl)
Claxfield
(Cl)

Hempsted
House
(Cl)

Lynsted (Cl)

Hempsted (Cl)

Newgardens (Cl)

Tonge (Cl)
Tong Mill (Cl)

Harty Pit (Uplees) (Sg)

Ospringe 3 (Cl) Ospringe 4 (Cl, Sg)

Faversham (Sg, Cl)

Queens Court (Ch)

Davington Mills (Sg)

Winterbourne
(Sg)

Milton (Deanery) (Sg)

Bagham (Sg, Fi)

Milton Manor
(Sg)

Lechlade (Sg)

Bramling (Ch)

Sarre (Ch)

Monkton Chalk
Pit (Ch)

Newington
Borrow Pit (Ch)

Haine Brickworks (Cl)

Rowling Chalk Pit (Hammill) (Ch)

Sandyhurst
Lane (Sg)

Handen (Lst)

West Hythe
Rd (Sg)

Sandling
(Sg)

Hawkinge Brickworks
(Long Meadow) (Cl)

Elms (Cl, Ch)

Copt Hill (Ch)

Stonehall Colliery Tip (SAgg)

River Limeworks
(Minnis Lane) (Ch)

Whitehall (Sg)

Holmestone
(Lydd ranges) (Sg)

Lydd Ranges
(2nd site) (Sg)

Lydd Extension (Denge Beach) (Sg)

Lydd Beach
(Sg)

Lydd Tip (Sg)

Dymchurch Rd (Sg)

Ham Hill
(Sg, SiS)

Hook Lane
(Sg) Beacon Hill (Pilgrim’s Way) (Ch)

Calehill Heath (Sg)

Police College Drive
M20 Borrow Pit (Sg)

Staplehurst Brickworks (Cl)

Stonecastle (Sg)

Postern Park (Sg)

Barden Park (Sg)

Hamilton (Lydd
extension B, C) (Sg)

Denge Marsh,
(Lydd Water
Sports Centre) (Sg)

Station & Halfway Bush (Denge Marsh) (Sg)

Dungeness Point (Sg)

Blaise Farm
(Lst)

London Rd
(Quarry Wood)
(Sg, Lst)

Allington (Lst)

Forstal Ballast Pit (Sg)

Aylesford Pottery (Cl)

Meads (Lunsford) (Sg)
Snodland Common (Sg)

Detling (Ch)

Brooklyn (Chatham Rd) (Sg)

The Mounts
(Allington 2)
(Lst)

Sandway Lane (Sg)

Bull Sandpit (Lenham Heath,
Chilston) (Sg)

Longbeech Wood (Ch)

Spring Grove (Lst)

Naccolt Brickworks (Cl)

Conningbrook (Sg)

Conningbrook (Willesborough) (Sg, Lst)

Brabourne
Limeworks (Ch)

Willesborough
extension (Lst)

Brabourne Lees Sandpit (Sg)

Castle Road (Lst)
Lympne Airfield (Otterpool) (Lst)

Otterpool (Lst)
Aldington (Cl)

Westernhanger (Cl)

Newington (Stone Sandpit) (Sg)

Folkestone Foreshore (Sg)

Sturry Court (Sg)
Dengrove Wood (Sg)

Dane John
Limeworks (Ch)

Howfield Wood (Sg)

Fishpoolhill Woods (Sg)

Westbere (Sg)
Joiner's (Sg)

Stodmarsh Rd (Sg)

Little Radbourne (Sg)

Lynn Wood (Sg)

Westbere Marshes (Sg)

Ickham (Britton) (Sg)

Stubbs Wood (Cl)

Hoath Court (Sg)

Preston Gravel Pits (Sg)

Popsall Lane (Sg)

Hammill Brickworks (Eastry) (Cl)

Herenden Rd (Ch)

Stonar Ballast Works (Sg)

Horton (Sg)

Walmer Castle Borrow Pit 1, 2 (North Deal Sea Defences) (Sg)

Walmer Castle Borrow Pit (Shingle Bank East of Deal) (Sg)

Cinque Ports Avenue (Sg)Palmarsh (Sg)

Shallows (Ch)

Leysdown (Cl)

Brambledown Clay Pit
(Norwood) (Cl)

Great Bells (Cl)

Featherbed
Lane (Cl)

Quinton Road (Cl)

Bobbing (Cl)

Ham Road
(Ham Marshes,
Near Davington
Mills) (Sg)

Uplees Marshes (Sg)

Court Lodge (Sg)

Culnells (Moat,
Orchard) (Cl)

Orchard (Cl)

Funton (Cl)Berengrave Lane
Pit (Bloors Wharf) (Ch)

Whitehall (Rosecourt) (Cl)

Grain Pit (Rosecourt,Whitehall) (Sg)

Perry’s Farm (Sg)

Scapesgate (Cl)

Barn Street (Sg)

Hoppers Lane (Sg)

Decoy Hill Road (Sg)

Cliffe Marshes (Marine Cliffe) (Cl)Cliffe Pools (Cl)

Cuxton Pit 1 (Ch)

Scalers Hill (Cl)

Dean Valley (Ch) Factory (Ch)

White Pit (Ch)
Prings (Ch) Grey Pit (Ch)

North Pit (Bottom Pit,
Nuthole Pit, South Pit) (Ch)

Westcourt
Marshes (Cl)

Bamber Pit (Bakers Hole) (Ch)

Baltic Wharf (MSg)

Littlebrook
(Sg)

Trolling Down (Ch)

Stone
(Ch)

Darenth Court &
Backdale Fm (Sg)

Goldwell (Lst)

Chilmington (Bucksford Estate) (Lst)Beaver Road Brickfield (Cl)

Willesborough
Brickfield (Cl)

Bower S (Lst)

Crocksfoot Hill (Sg)

Greatness Lane
(Sevenoaks) (Cl, Sg)

Sevenoaks
(Greatness) (Sg)

Borough Green,
(Wrotham Rd) (Sg)

St Mary’s Platt
(Sg)

Park Fm
(Cl, Sg)

Charing (Swan Lane) (Sg)

Lenham (Sandway)
(Sg, SiS)

Lenham (Shepherds)
(Sg)

Pluckley Brickworks
(Cl)

Pinden End (Ch)

Northfleet (Eastern) (Ch)

Shelford (Sg)

Bramling Limeworks (Ch)

Crundale
Limeworks (Ch)

Tilmanstone
Brickworks
(SAgg)Snowdon Colliery

(SAgg)

West Hythe Ballast Pit (Sg)

Denge & Romney
Pits (Sg)

Scotney Court (Sg)

Cray River (Sg)

Manor House (Sg)

Manor (Sg)
Mill Meadows (Sg)

Upper College (Sg)

Gun Club (Bexley Gun Club)
(Sg)

Cray
River
(Sg)

Bexley
(Sg)

Bourne Wood
Sandpit (Sg)

Bourne Wood
Brickworks (Sg)

Bourne Grange (Sg)

Branbridges (Brand Bridges) (Sg)

Paris (Vines Gravel) (Sg)

Hale Street (Sg)

Pitts Brickworks (Cl)

Chiddingstone Brickyard (Cl)

Brandbridges (Sg)

Hayseden (Sg)

Leigh Flood Barrier
Scheme (Sg)

Addington Sand Pit
(Westfields) (Sg, SiS)

Ryarsh (Brickworks,
Workhouse Lane)
(Sg, SiS)

Pearsons Sandpit (Sg)

Nepicar (Postern Park) (Sg)

Allens Bank (Sg)

Beggars Lane (Sg)

Blackdale (Sg)

Caldicott (Sg)

Seal (Sg, SiS)

Hawden (Sg)

Hawley Road (Darenth) (Sg)

Rochester Way (Sg)

Old Mill (Darenth) (Sg)

Pearsons Pit (Sg)

Silver Hill (Sg)

Bradbourne Gravel
Pits (Bartrams) (Sg)

Manor
Fm (Sg)

Beltring Orchard
(Stoneham, Hale Street) (Sg)

Dryhill  (Lst)

Hogtrough Hill (Ch)

Barming (Lst)

Denstead Wood
(Sg)

High House
(Sg, SiS)

Sandway (Sg, SiS)

Gore (Cl)

Farleigh (Cl)

Bayley's Hill (Cl)

Beacon Hill (Cl)

Buckland (Cl)

Ramsden (Cl)

Kemsing
Brickworks (Cl)

High Brooms Brickworks
Extension (Cl)

Frittenden
Brickworks (Cl)

Churchman's (Kennaways) (Fi)

Shalmsford Street
(Sg, Fi)

Bower (Ch)

Westwood Fm
(Stone Street) (Ch)

Peene
(Ch)

Wouldham
Common (Ch)

Denton Marine
Wharf (MSg)

Imperial
Wharf
(MSg)

Craylands
Ln (Ch)

North Fleet
Wharf (MSg)Broadness

Marshes (Cl)

Northfleet
(MSg) Red Lion

Wharf (MSg)
Robins Wharf
(MSg)

Johnson’s
Wharf
(MSg)

Yeomans Wharf
(Thamesport) (MSg)

Whitstable
Wharf (MSg)                       

Erith Wharf
(MSg)

Frindsbury Wharf (MSg)

Rochester
Wharf (MSg)

Richborough Wharf (MSg)

Ramsgate New Port (MSg)

Dunkirk Jetty (Dover) (MSg)

Sheerness (MSg)

Ridham Dock (MSg)

Borstal Street Pit (Ch)

Beals Green (Cl)

Folkestone Brickyard (Cl)

Wingate Hill (Ch)

Folkestone
Brick & Tile (Cl)

Park (Cl)

Cliffe Road
(Black Horse
Hill) (Sg)

Badgers
Mount (Fi)

Frindsbury Pits
(Crown & Works) (Ch)

Frindsbury Peninsula (Ch)

Isle of Grain (MSg)

Bapchild (Cl)

Howbury (Sg)

Hanging
Bank (Cl)

Hersdon Hill (Cl)

CBC Brickworks (Cl)

Folty (Sg)

Swan Lane (Lst)

St Julians (Fi)

West Kent Cottages (Cl)

Barnfield
(Lst)

Bredlands
(Sg)

Lower Halstow (Cl)

Great
Barksore Pit
(Cl, Sg)

Rumfield's
Brickworks
(Cl)

Spratling Court (Ch)

Whybournes
Top soil (Cl)

Cliffe N (West
Street) (Ch)

Preston Limeworks (Ch)

St James
Pit (Ch)

St Stevens
Brickworks (Cl)

Lullingstone (Newbarn)
(Sg)

Dunton Green
(Jessup's Limeworks)
(Ch)

Grubb Street
(Rycott)
(Sg)

Poulton
(Limekiln
Wood) (Ch)

Babylon Tileworks
(Cl)

Tonbridge
Brickworks (Cl)

Brabourne Brick & Tileworks (Cl)

Granary Court
(Brabourne) (Sg)

Hayton
Manor (Cl)

Cliffe (North Sea
Terminal) (MSg)

Scale 1:100 000

20 30

Mineral Resources

SAND & GRAVEL
Superficial deposits

Limestone

LIMESTONE AND CHALK

Chalk

Weald Clay Formation : Principal brick clay resource

Wadhurst Clay Formation

Quaternary

Cretaceous

ENVIRONMENTAL DESIGNATIONS

ADMINISTRATIVE AREAS

Scheduled Monument

MINERAL WORKINGS

MINERAL COMMODITY

Surface planning permission (valid and expired)

Inactive, worked-out
and/or restored site

Active site

MINERAL PLANNING PERMISSIONS (as at 31.10.01)

Ch
Lst Limestone

Sg Sand & gravel

Aylesford

Upnor

District

Mineral Planning Authority

Chalk

(comprising Kent, Medway and
London Boroughs of Bexley and Bromley)

Heritage Coast

Cretaceous

KENT

Brickearth (Faversham - Sittingbourne area only)

Building sand

Concreting sand

Crushed rock

BRICK CLAY

Source: Kent County Council, Medway Council, Lodon Borough of Bexley,
             London Borough of Bromley

National nature conservation designations (SSSIs and NNRs)

International nature conservation designations (SACs, SPAs and Ramsar sites)

Construction sand

Silica sand / construction sand

Bedrock deposits (sand)

Hythe Formation (’Kentish Rag’)

505

501 50

550 600

006

IDEN GREEN 1

DETENTION 1

SHIPBOURNE 1

KNOCKHOLT 1

TATSFIELD 1

EDENBRIDGE 1

PENSHURST 1

COWDEN 1
HOLTYE 1

ASHOUR 1

PEDL 27
INDEPENDENT

EXL 190 INDEPENDENT

PL 182 SOCO

EXL 189-1

PEDL 029 ROC

650

506

1000

2000

3000

4000

5000

1000

2000

3000

4000

5000

00
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 2000

Thousand tonnes

Total 75.9 million tonnes

Source: South East Regional
Aggregate Working Party

Permitted reserves of sand and crushed rock:
December 2000

Folkestone Formation,
Cretaceous

11 40 50 60 70 80 90 00 10 20 30 40 50

70

006 00090 10 20 30 40 5080706050403020

300

300

400

500

600

700

base

top

Carboniferous limestone

5 000

30

40

50

60

80

90

92

20

11

70

6 000

80

90

92
11

60

40

30

20

11

1 000501 000

 272  273  274

 288  289

 290

 303  304  305  306

 320  321

1:50 000 map published
Current digital availability of these sheets can be found at

the British Geological Survey website www.thebgs.co.uk

or www.british-geological-survey.co.uk

1

BIDDENDEN 1

EXL 260
EASTERN
PEGASUS /
ALKANE
ENERGY

EXL

County boundary

PEDL

Hydrocarbon Well

0 20 km
KENT COALFIELD

Construction sand (Canterbury area only)

5 000

Sub-alluvial: Inferred resources

River terrace deposits

Storm beach gravel

Richborough

contours at 100 m intervals
below sea level to top of
Pre-Permian surface

Concealed productive
Coal Measures

Exploration Licence issued
under the Petroleum (Production)
Act 1934 (as at Feb., 2000)

Petroleum Exploration and
Development Licence issued
under the Petroleum (Production)
Act 1934 (as at Feb., 2000)

Mineral Resource Information in Support of National,

Regional and Local Planning

BIBLIOGRAPHIC REFERENCE

Fi

FE

Cl Common clay & shale
SiS Silica sand

Fuller’s earth

Flint

SAgg

Wharf

©

©

©

©

©

Thanet Sand Formation,
Palaeogene ('Tertiary')

High purity chalk (93-98% CaCO ) White Chalk Subgroup

Low purity chalk (< 93% CaCO ) Grey Chalk Subgroup

C
halk G

roup

3

3

BRICK CLAY AND BRICKEARTH
 
'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 in cement making, 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.
 
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.
 
There are several brick manufacturing sites in Kent which use a variety of clay raw materials. Brick clay resources shown on the map are confined to the 
Cretaceous-age Weald and Wadhurst clays and to Quaternary-age 'brickearth'.
 
The Weald and Wadhurst clays occur in relatively thick sequences across the central part of the county. They both comprise grey, silty mudstones which are often 
interbedded with sandstones and limestones. Brick makers tend to avoid these horizons. The clays consist predominantly of kaolinite and illite, a combination which 
is ideal for the manufacture of facing bricks. The Weald and Wadhurst clays are also important brick clay resources in the adjacent counties of Sussex and Surrey 
where they form the basis for a number of large-scale brick making sites which are of regional importance. Weald Clay from Pluckley near Ashford is transported to 
the brickworks on the site of the former colliery at Tilmanstone near Dover. Here, the Weald Clay is blended with colliery spoil to produce red stock bricks. Weald 
Clay is also utilised by a small brickworks at Bore Place near Sevenoaks. A small brickworks at Eastry near Sandwich uses the clayey basal beds of the 
predominantly sandy Thanet Formation. The Tilmanstone works also produces yellow stock bricks by blending the same colliery spoil with Gault Formation. The 
latter clay originates from a site at Aylesford near Maidstone where it is removed as overburden from the Folkstone Formation sand deposit. This brickworks is the 
only major operation in the country which utilises clay from the Gault Formation. Despite its use at this site, the Gault Formation is not generally considered to be an 
important source of brick making material and hence is not shown as a resource on the map. 
 
In contrast, 'brickearths' are silty loams which are usually found in association with river gravels in the area around the Thames Estuary. Deposits are generally thin 
(less than 2 m), but can be persistent, particularly where associated with extensive river terrace and flood plain sediments. In the Sittingbourne area, brickearth 
formed the basis for a large number of brickworks manufacturing distinctive golden yellow 'London Stock' bricks. Today, only two brickworks remain, although this 
traditional brick is now much in demand, particularly for restoration and conservation work in London. The map shows the distribution of brickearth in the 
Sittingbourne area only.

FULLER’S EARTH
 
A number of clays have been referred to as 'fuller's earth' in the past. In Britain, the term 
is now used to describe clays composed essentially of the clay mineral Ca-smectite. 
These clays exhibit a unique combination of properties which form the basis of their 
industrial applications. 
 
Fuller's earth occurs as a single bed up to 2 m thick in the Sandgate Formation of 
Maidstone area where it has been worked intermittently since Roman times. In more 
recent years, the clay was quarried at two sites on the eastern outskirts of Maidstone, 
but production ceased in 1983. Any remaining resources will have been sterilised by 
urban development. Thin beds of fuller's earth have been identified at a number of 
locations in eastern Kent, but none are of workable thickness. There is no evidence for 
any remaining fuller's earth resources in the county.
 
A clay described as 'fuller's earth' was formerly worked from the Atherfield Clay to the 
north of Leeds. This clay does not consist of smectite and is not a true fuller's earth.

CEMENT RAW MATERIALS
 
Kent has traditionally been an important location for cement production and the UK  industry had its origins in the area in the mid-19th century based on chalk 
as the primary feedstock. With the closure of the cement works at Halling in the Medway valley in 2000, cement is currently only produced at the Northfleet 
works in north Kent located on the south bank of the Thames. This works produces about 900 000 tonnes of cement per annum, most of which is consumed 
in South East England, although a considerable tonnage is exported. However, chalk reserves at Northfleet will be exhausted by 2008. Planning permission for 
a new state-of-the-art cement plant at Holborough, near Snodland was granted in 2001 and will replace Northfleet. The new works is planned to have a 
capacity of 1.4 Mt/y and has consented mineral reserves in the adjacent quarry for 35 years. The quarry will provide 95% of the required raw materials, 
consisting of dry dug chalk and wet dug Lower Chalk extracted via bucket chain excavator from below the water table.
 
Portland cement clinker is manufactured by heating an intimately homogenised and controlled mixture of calcareous and clayey raw materials to partial fusion 
(typically at 1400o-1500oC). Small amounts of iron oxide and sand (silica) may be added to optimise the mix. These raw materials supply the lime, silica, 
alumina and iron oxide necessary for the formation of the calcium silicates and smaller quantities of calcium aluminates that constitute cement clinker. The 
clinker is cooled and then finely ground, typically with 5 per cent gypsum/anhydrite, to form the final cement. Gypsum/anhydrite is introduced to control the 
initial rate of reaction with water and to allow concrete to be placed and compacted before hardening commences. Limestone, or chalk, provides lime for the 
production of cement clinker and typically accounts for 80-90 per cent of the raw mix. Clay or shale accounts for some 10-15 per cent and provides most of 
the silica, alumina and iron oxide. Cement making is highly capital intensive and cement plants are normally located in close proximity to the main raw 
material, i.e. limestone.
 
The Northfleet works is supplied with limestone from the higher part of the White Chalk Subgroup ('Upper Chalk') from Eastern Quarry at Bean, which is just 
inland from the plant. Following crushing, the Chalk is blended with clay slurry which is fed by pipeline from a quarry at South Ockenden in Essex. The 
blended slurry is then fed to the cement works via another pipeline.
 

BUILDING STONE
 
Limestone
 
The most important source of building stone in the county is the limestone of the Lower Cretaceous Hythe Formation. These limestone beds, more commonly known as 
'Kentish Ragstone', contain a significant proportion of quartz sand grains making them durable but difficult to work. They were extensively quarried for building stone 
along the outcrop between Maidstone and Hythe. This stone was in great demand both locally and in London. Today, only two quarries which produce building stone from 
the Hythe Formation are still active in Kent. These are at Barming and West Malling.
 
Thin fossiliferous limestone beds within the Lower Cretaceous Weald Clay Formation, known variously as small and large 'Paludina' limestones or 'Bethersden' and 
'Sussex marbles', were once the basis of an important decorative stone / paving industry, but are no longer quarried.
 
The Upper Cretaceous Chalk was used in the past as a local source of building stone. In the Tertiary London Clay Formation of the Isle of Sheppey and adjacent coastal 
areas, large limestones nodules known as septaria were once the basis of an important cement-making industry and were occasionally used in buildings. 
 
Sandstone
 
There are no sandstones currently quarried in Kent for building purposes. In the past, however, hard sandstone beds within the Lower Cretaceous Tunbridge Wells Sand 
Formation were widely used for local building purposes. Hard sandstone concretions in the Tertiary Thanet Sand Formation cropping out in the cliffs between Herne Bay 
and Reculver were also once quarried for vernacular building purposes. 
 
Flint
 
Flint nodules derived from the chalk were locally used for building material, but were once more important as raw material for the local gunflint industry.
 

Bloodworth, A J, and 7 others. 2002. Mineral Resource Information in Support of National, Regional and Local Planning: Kent (comprising 
Kent, Medway and the London Boroughs of Bexley and Bromley. British Geological Survey Commissioned Report CR/02/125N

SILICA SAND
 
Silica (industrial) sands are marketed for a wide range of industrial uses rather than for direct 
application in the construction industry. They are essential raw materials for glassmaking and 
foundry casting, as well as a wide range of other products, such as ceramics, chemicals and 
water filtration. 
 
The distinction between silica sand and construction sand is based principally on application 
and market specification, rather than a fundamental difference between the two raw materials. 
Silica sands are valued for their physical and/or chemical properties on which their industrial 
applications are based. These include high silica contents in the form of quartz, an absence of 
deleterious impurities, such as clay and iron oxides, and typically a narrow grain-size 
distribution (generally in the range 0.5 to 0.1 mm).  For most applications silica sands have to 
conform to very closely defined specifications, specific uses demanding different combinations 
of properties. Different grades of silica sand are, therefore, often not interchangeable in use.  
Depending on end use, silica sand processing is of varying degrees of complexity but often 
requires a high capital investment in plant. The ease with which impurities, such as iron 
minerals and clay, together with the level of losses incurred in removing oversize and undersize 
fractions from the sand, has a major bearing on its possible use as silica sand. Silica sand 
commands a higher price than construction sand, which allows it to serve a wider geographical 
market.
 
The Folkestone Formation of Kent, which forms the uppermost division of the Lower 
Greensand, consists of weakly consolidated, clean and well-sorted sands. The formation is 
primarily a source of construction sand. However, between Borough Green and Maidstone, 
selected horizons are worked as a source of foundry sand, coloured glass sand, and for other 
industrial uses. All the operations produce silica sand in association with construction sand.
 

Production of land-won sand and gravel 1979 - 2000

PLANNING PERMISSIONS FOR MINERALS EXTRACTION
 
The extent of all known extant and non-extant planning permissions for the 
extraction of minerals is shown on the map irrespective of current planning or 
operational status. They cover active (identified separately), former and 
restored mineral workings, and occasionally, unworked deposits. They 
represent areas where a commercial decision to work mineral has been made, 
an application has been dealt with through the provisions of the Town and 
Country Planning legislation and the permitted reserve will have been depleted 
to a greater or lesser extent. The current status of a permission is not qualified 
on the map but is available in the underlying database.
 
In the case of Kent, Medway, Bexley and Bromley, these have been captured 
in a number of ways. For Kent, information has been given digitally for the 
currently active operational sites. For non-extant sites, information was 
abstracted from the microfiched planning documents held by Kent, plotted on 
1:25000 or 1:10000 scale topographical maps and digitised. Some Medway 
sites were captured in this way, others were supplied on maps and 
photocopies at 1:10 000 or 1:12 500 by Medway Council. Bromley and Bexley 
also supplied photocopies at various scales for digitising.
 
Kent County Council, Planning Applications Unit, Strategic Planning, 1st Floor, 
Invicta House, County Hall, MAIDSTONE, Kent, ME14 1XX, Tel:01622 221064, 
Fax: 01622 221072, www.kent.gov.uk/
 
Medway Council , Planning & Transportation Directorate, Compass Centre, 
Chatham Maritime, MEDWAY, ME4 4YH, Tel: 01634 727777 Fax: 01634 
331626, Webpage; www.medway.gov.uk
 
Bromley LB, Environmental Services Dept, Planning Division, Civic Centre, 
Stockwell Close, BROMLEY, BR1 3UH, 0208 464 3333, 0208 313 0095, 
www.bromley.gov.uk/
 
Bexley LB, Strategy and Regeneration, Wyncham House, 207 Longlands Road, 
SIDCUP, DA15 7JH, 0208 303 7777, 0208 308 4988, Ian Bailey, 0208 303 
7777, www.bexley.gov.uk/ 

 
AIMS AND LIMITATIONS
 
The purpose of the maps and associated reports 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 in the consideration and preparation of development plan policies 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 collation and interpretation of mineral resource data principally held by the British Geological Survey. Information on the extent of mineral planning permissions has been 
obtained from the relevant Mineral Planning Authority (MPA). Some of these permissions may have lapsed or expired. The status of individual areas can be ascertained from the appropriate MPA. Location 
information on national planning designations has been obtained from the appropriate statutory body (Countryside Agency, English Nature and English Heritage). For further information the relevant body should be 
contacted.
 
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 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 a 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 reflects very local or specific 
situations which are referred to in the accompanying report. 
 
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.
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LIMESTONE AND CHALK
 
Hythe Formation
 
Hard, sandy limestones, known as 'Kentish Rag' (or 'ragstone') form part of the Lower Cretaceous Hythe Formation in Kent and extend from east of Sevenoaks to the 
coast at Hythe. The ragstone beds, usually between 0.15 and 1.0 m thick, are interbedded with a loosely cemented sandstone known locally as 'hassock'. The Hythe 
Formation varies in thickness between 30 m in the Maidstone area to 10 m in east Kent, with ragstone varying between 50 and 20 per cent of the rock. Ragstone is 
worked at a number of sites in the Maidstone area for roadstone and concreting aggregate. This limestone is the only significant local source of primary crushed rock 
aggregate in South East England. It is suitable for Type 1 roadstone, although not for wearing-course material. Production costs are relatively high because of the need to 
separate the limestone from the 'hassock' sand. The latter is sometimes sold as low grade fill and / or 'hoggin'.
 
Chalk
 
The Chalk Group is divided into the Grey and White Chalk subgroups and is some 250m thick in Kent. The upper part of the White Chalk Subgroup (equivalent to the 
traditional 'Upper Chalk') is most extensive, with the lower part of the White Chalk Subgroup ('Middle Chalk') and the Grey Chalk Subgroup ('Lower chalk') forming a 
narrow outcrop on the south facing scarp and where the Chalk Downs have been cut into by rivers and dry valleys. The Grey Chalk Subgroup is characterised by a high 
clay content, particularly towards the base and is shown separately on the map. The overlying White Chalk Subgroup is of higher purity. Flints are common in the highest 
White Chalk Subgroup. This is worked on the Hoo Peninsular for white pigment ('whiting') and at Northfleet for cement manufacture (see seperate box), as well as 
elsewhere for agricultural lime and constructional fill. The Chalk also forms a major aquifer and is one of the principal sources of groundwater in Kent.

Region

Compiled by A.J. Bloodworth, D.G. Cameron, E.L. Bartlett, S.F. Hobbs,
E.J. Steadman, D.J. Evans, G.K. Lott and D.E. Highley.
Project Leader: D.E. Highley.
Digital cartography by S.E. Wood, British Geological Survey.
Published 2002.
 
This map comprises part of a summary of the 'Mineral Resources of the South-east
England Region'.
For further imformation see www.mineralsUK.com
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SAND AND GRAVEL
 
Sand and gravel are defined on the basis of particle size rather than composition.  In current usage, the term 'gravel' is used for material that is coarser than 5 mm, with a 
maximum size of 40 mm, and the term sand for the material that is finer, but coarser than 0.075 mm.  Most sand and gravel is composed of particles that are rich is silica 
(quartz, quartzite and flint), but other rock types 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 construction fill.
 
Sand and gravel resources occur in a variety of geological environments. In Kent, these resources fall into two categories:
 
   superficial sand and gravel or 'drift' deposits, subdivided into river and storm beach sand and gravel;  
   bedrock sand, or 'solid' deposits represented by the Folkestone Formation and the Thanet Sand Formation.
 
Substantial quantities of marine-dredged sand and gravel are landed in the county (3.8 million tonnes in 2000), along with a considerable tonnage of crushed rock. In 2000, 
4.3 million tonnes of crushed rock was landed at marine wharves in Kent. This was obtained from Scotland, Norway, France, Holland, Northern Ireland and North Wales.
 
Superficial deposits
 
River sand and gravel (sub-alluvial and river terrace)
 
In Kent, Quaternary and Recent age deposits of sand and gravel are associated with the following rivers: River Medway, east of Tonbridge: River Darent, south of Dartford 
close to M25; River Stour between Ashford and Canterbury and east of Canterbury on the rivers Great Stour and Little Stour; River Swale, north of Faversham. The 
deposits occur in both raised river terrace sequences and as inferred flood plain terrace deposits associated with, and underlying present-day alluvium. Many of these 
deposits have seen extensive working in the past and are now close to exhaustion.
 
The lower terrace gravel deposits of the Thames have been worked extensively on the Hoo Peninsular and the Isle of Grain. Up to 7 m of sand and gravel occur in the first 
and second terrace of the Thames in this area, although the higher terraces tend to be much thinner.
 
Storm beach gravel
 
Storm beach gravels occur extensively in the Dungeness peninsular and around Hythe. These deposits consist almost entirely of flint, with a low proportion of sand. 
Although they have been extensively exploited in the past, there are policy objections regarding the vulnerability of habitats and groundwater to further storm beach gravel 
extraction in the Dungeness area. There are currently three active sites working these gravels near Lydd.
 
Bedrock resources
 
Folkestone Formation
 
The Folkestone Formation is an important source of building sand, commonly called 'soft' sand, which is generally finer than concreting or 'sharp' sand. This material is 
worked in the Maidstone and Ashford area. Sand from the Folkestone Formation is also used in the production of concrete roof tiles, blocks and pavers, and as fine 
aggregate for use in asphalt. It is also an important source of silica sand (see separate box). 
 
Thanet Sand Fomation
 
The Thanet Sand Formation, and occasionally the overlying Woolwich Formation and Oldhaven Beds, have been extensively worked for building sand in the area north- 
east of Canterbury. These sands are fine-grained and of generally poorer quality than those obtained from the Folkestone Formation. However, these Palaeogene 
('Tertiary') age sands are an acceptable substitute for Folkestone Formation material in lower value applications such as fill.
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COAL AND HYDROCARBONS
 
Coal
 
Coal-bearing strata of Carboniferous (Westphalian) age are preserved in a south easterly plunging syncline forming the Kent Coalfield. This is the most southerly coalfield in England and extends 
eastwards under the English Channel. Concealed entirely beneath a cover of Mesozoic and Palaeogene ('Tertiary') rocks at depths between 600 and 1500 m, the coal is of medium to high rank. 
All working in this coalfield has now ceased, although coal was mined from collieries at Tilmanstone (closed 1986), Betteshanger (closed 1989), Snowdown (closed 1988), Chislet  (closed 1969) 
and Shakespeare Cliff (closed 1915).
 
Conventional oil and gas
 
Oil shows have been found in the Wealden (Lower Cretaceous) rocks exposed in Kent, with important hydrocarbon discoveries made just to the south and west of the Kent county boundary at 
Bletchingly in Surrey (gas) and Palmers Wood in East Sussex (oil). Hydrocarbon exploration in Kent has been neither widespread, nor successful with all wells thus far proving dry. The location 
of exploration wells and current exploration licences held in the south and west of the county reflect the main prospective areas close to existing discoveries in Sussex.
 
The main hydrocarbon potential is, therefore, probably confined to the south and west of the county, reflecting a number of factors. Most importantly, that the majority of the county lies over the 
southern limits of the London Brabant Massif, across the main bounding fault to the Weald Basin. It is thus some way north of the main centre of deposition, as well as the main area of source 
rock maturity. Potential oil/ gas traps or plays away from basin thus require longer and more complex migration pathways. Mesozoic sequences are also thinner and are less affected by Alpine 
movements that generated the traps within the basin sequences.
 
Coal Bed Methane (CBM) and Abandoned Mine Methane (AMM)
 
The Kent coalfield shows generally very low methane yields. Values of 2.3 m3/tonne obtained from the Kent No.6 Coal Seam at Tilmanstone Colliery are lower than theoretical calculations.
 
Eastern Pegasus/Alkane Energy currently hold Exploration Licence EXL260 covering much of the concealed coalfield area (Tillmanstone, Snowdown and Betteshanger collieries). This licence 
gives Alkane exclusive rights to CMM, CBM and conventional oil and gas resources within its boundaries. CBM and AMM prospects are considered only moderate to poor. The best prospect is 
probably limited to the Chislet area which is north of EXL260, with other potential to be found in narrow strips adjacent to the south and west boundaries of the EXL260 licence block. 
 
Licensing
 
The Department of Trade and Industry grants licences for exclusive rights to explore for and exploit oil and gas onshore within Great Britain. The rights granted by landward licences do not 
include any rights of access, and the licensees must also obtain any consent under current legislation, including planning permissions. Licensees wishing to enter or drill through coal seams for 
coalbed methane and abandoned mine methane must also seek the permission of the Coal Authority.

SUBSURFACE AGGREGATE
 
Carboniferous limestone is the most extensively 
used crushed rock aggregate in England. It is a 
high quality material which is used for both 
concreting aggregate and roadstone. 
Carboniferous limestone occurs beneath the 
concealed Kent Coalfield, rising to the north to 
form an east west subcrop which is concealed 
beneath overlying Chalk and Lower Cretaceous 
rocks. The map shows the extent of the 
Carboniferous limestone subcrop in East Kent, 
along with contours showing depth from the 
surface to the top of this unit. The contours are 
at 100 m intervals. 500 m is considered the 
maximum 'mineable' depth of this material, with 
the top of the limestone rising to within 300 
metres of the surface in the Richborough area. 
Although there are currently no operations in the 
UK which extract aggregate from underground 
and no immediate plans to work Carboniferous 
limestone in Kent, this production method 
remains an option for the future. Deep-mined 
Carboniferous limestone from this area may 
provide an alternative source of high quality 
crushed rock aggregate for South East England.
 

Topography reproduced from the OS map by British Geological Survey with the permission of Ordnance 
Survey on behalf of The Controller of Her Majesty's Stationery Office,     Crown copyright.
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