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THE GEOLOGY OF THE GRINSHILL AREA (see Fig 1 and the succession of rocks in this area)

®* The Grinshill area lies in the southern part of the South Lancashire, Cheshire, North
Shropshire Basin (Fig.1). This basin was initiated after the deposition, uplift and
erosion of the Pennine Carboniferous Basin somewhere between 300 and 270 million years :
ago. The North American-FEurasian plate, recently enlarged by the collision of the Afridan
plate and subject to east-west wrenching, became relatively stable and affected by east-
west tension, so that elongate basins (or half-rifts) developed. Deposition of the
Sherwood Sandstone Group and the later Mercia Mudstone Group took place over a period
?2270-21% million years, sedimentation roughly keeping pace with subsidence. Some of the
details of the rock succession in the local areadYe given in diagrammatic form. The

area was folded and faulted at a much later date, the earth movements being sustained
Buisodica %y over long periods. The area was intruded by basic magma ?50 million years
ago as %ﬁeANBrth Atlantic Ocean opened," was mineralised, and was covered (in the period
24000-13000 yrs)by the last advance of the last ice sheet (the Devensian ice).

The minerals and their distribution

The Triassic rocks within the Basin are essentially silica rich sediments cemented by silica (3i05), calcite
CaC03Y and iron oxides/hydroxides, the latter imparting the characteristic red colouration. A considerable nuniber of
other minerals occur in the rocks including feldspars and clay minerals, but the ones of interest in the mining areas
were comipounds containing copper, lead, cobalt or silver. All of these elements were mined at one tirme or anotier in
the region.

The principal minerals are malachite, azurite and chysccolla (cepper); galena. pyromorphite and cerussite

(leadi: asbolite (cobalt, nicke] and manganese); wad (rnanganese) and barite (barium sulphate). Occurring with these

ctals are arsenic, silver, vanadium, and molybdenum. A list of minerals so far recorded from the region is presented
in Table 1.

3

TABLE 1.

Minerals recorded or reported from ihe metalliferous deposits of the Cheshire-Shropshire Basin.
Dominant species * (As known in 1979).

CCOPPER  Native Copper LEAD * *Galena IRON Pyrite
Chalocite Massicote Haematite
Chalopyrite Minium Geethite
Bornite *Cerussite Limonite
Enargite *Pyromcrphite Turgite
Cuprite Arsenical pyromerphite Pisanite
*Malachite Anglesite Scorodite
*Azurite Beudantite
Chysaocolla MANGANESE

Tyrolite Pyrolusite ZINC Sphalerite
Plancheite *Wad

Oliveaite MOLYBDENDM
Brochantite COBALT *Asbolite Wulfenite
Libethanite Erythrite

Liroccaite Bravoite BARIUR  *Barite
Caledonite Cobalkite #* Witherite
Langite YAMNADI UM Roscoelite N ,
wa& 4 ADIUI Vanadinite picicEL g"’l\ﬂuk& ) 42
Djurieite Mottrami SiLm.n ersdorféite

vottramite Tatrahedoifs

The metallic minerals occur with a barite ‘gangue’ as disseininations within the sandy and pebhly Triassic
rocks, coating sand grains, infilling pore-spaces zid forming a patchy rock cement. The mineralised 1ock ofizn has
ill-defined contacts and varies foot by feot in metel grade, thickness and widih, forming lenses, stieaks and irregular
patctics of mineralised ground. In detail the distribution and association of the minerals is complex but essentially
follows a pattein which can be summarised thas :—

I, The mineralisation is predominantly coppercobalt-manganese-berite. Cnly at Alderley Edge and Mottram Mine
vas lead present in economic quantities.,

2. Sate and wad (manganese) have a wide gecgraphic distribution aiound the Basin, while copper-cobait{le:d)
ininesals are more restricted to areas proximai to faults. '
o, The minerals ocenr througl a vertical range of seime 6,600 (ect of Tiivzsic rock but ere o5t wbendant Lithin

the top of the Mottled Sandstvne Formaticn and particnlardy in the overlying Keuser Saudstoe Fonmation
fmadiately betow the regions’ ‘seal” of the Waterstones, Tn addiion Keuper Sunds ane or Motied Sundutone
Y ey Y
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The Mines

There are nine principal mining sites in the Cheshire-Shropshire Busin. All of them worked copper ores which
were associated orincipally with cobalt at Eardiston and Clive; cobalt and silver at Bickerton and cobalt, lead and silver
at Alderley Edge and Maottram St. Andrew. All sites had associated bavite and wad. Little is known of tiic ores at
Yorton, Pim Hill, Wixhill and Hawkstone, but they are likely to have been copper-cobalt in character. Vanadium was
recorded at Pim Hill.

The regional setting of these mining sites is shown in Figure 2. At Alderley Edge and Mottram St. Andrew
the ores were dispersed through faulted ground; at Eardiston, Bickerton, Clive, Pim Hill, Yorton and Wixhill the ores
were mined from rocks adjacent to one principal fault, while at Hawkstone Park, the trial mines are in ground not
adjacent to faults.

The date of first discovery of these mineral deposits is unknown, but they are likely to have attracted early
attention by virtue of the brightly coloured copper compounds o1 the sterility of the ground around the mineral
occurrence.

Mining by the Romans has been postulated for the Alderley Edge Mines (Roeder 1901)3, (Roeder and
Graves 1905)4; for the Mottram Mine (Roeder 1901)3; and for the Clive and Hawkstone Mines (Wood in Watkin
1879)°. Stone artifacts discovered at Alderley Edge and Mottram Mine have led to the conclusion that mining began
prior to the Roman Occupation (Boyd-Dawkins 1875)6.

It is likely that mining had taken place at all the sites prior to the latter half of the 1700s, with the possibie
exception of Eurdiston Mine {Carlon In .."ss". By the latc 1700s the region was supporting a flourishing copper
mining and swmelting industry, though the most productive period of mining was undoubtedly the thirty years period
1850-1880 when the mines at Mottram, Alderley Edge, Bickerton, Eardiston, Clive, Pim Hill and Wixhill were worked.
West and Wood Mines, Alderley Edge were worked intermittently in the eaily years of the 1900s and leases were
sought or obtained for the Bickerton and Eardiston Mines. Various individuals and companies have shown a passing
interest in the Alderley Edge Bickerton, Eardiston and Clive Mines in recent years but it is most unlikely that any of

them will be reopened.

All the mines seem to have been worked by initial open pitting and trenching, followed by shaft or adit access
10 underground mining where the ore was removed in the normal way by picking or later using drilled shot holes and
gunpowder. The stopes produced were either linear or irregular, depending upon the form and nature of the orebody.
In most of the mines timber props were used sparingly or not at all, the rocks standing without the neced for
artificial support. . )

Cnly the Alderley Edge Mines appear to have becn dry weikings, altl*:ough the Hawkstone triad mines we-e
erahably dry alsc. Al the other mines were wet, some alamuingly so, and required the use of steam power to dewzter
ehemi. Clive, Bickerton and Eardiston all had, 1 sometime or other, engine fiouses and steam engines, and sorse form
of motive power inuy have been used at Yorton and Wixhili for puraping and hoisting.

The copper ores were initially treated on site or nearby by smelting, however by the early 18005 the ores were
ton fow grade to be treated economically by direct smelting. In 1857 William Henderson, company chemist for the
Alderley Edge Mining Compdny patented a pracess for copper extraction {rom pocr copper ores using an acid leaching
gechnique (Henderson 1857) This method was later adopted at Bickerton, Eardiston and Clive.

The following review of the Cheshire-Shropshire Basin mines is based on archival, field and verbal researches
and is intended tc shed new light on these old mines. For each mining site the location is given with the National Grid
Reference. The present (1980) surface features and remains are described and a brief outline of the mining iustory,
geology and related features given. References for each locality are given, where these are generally available.

Commencing in the north-east corner of the basin, the mines are described in anticlockwise order around the
region. as numbered in Figure 2.
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Location:

Geology:

Mining:

History:

Output:

Surfare:

References:

vii. CLIVE (GRINSHIL) MINE

?

On the south and sr»urh‘ea';t sides of Clive village. north Shropshira. The workings extend from MNGR
SI5150.2425 1o SIST130.0363

The Clive Fault runs under Chive village throwing Marls 2nd Waterstones to the west into contact with
Grinshill Sandstons (Keuper Sandstonce) and Motiled Sandutone o the cast, the twe Jatter units being
mineralised. The [ault dips stecply westwards, being almost vertical. Thic ore was foand in rocks leached
of their iron oxide-hydroxide conient, this malerial forming an ‘ircr-pan’ adjzcent o the main orzhody.
The ote was a mixture of :nalachite with azurite and asbolite in a baritic sandstone adjacent to the Clive
Fault. The mineral unpregnation pinched and swelied, the average stoping width in the 1860s teing
15-20 feet, and was tested over a lateral distance of sorae 600 yzrds to a maximum depth of 240 feet,
The ore grade and volume decreased dramatically below 150 feet.

The granular, grey-white host rock was in places specklecd with abendant asbolite (cobaltian wad) an
occurrence termed ‘pepper and salt rock’.

In 1862 ore raised averaged 3%% copper.

At least six shafts, numerous surface excavations and an adit were sunk and diiven to test and exploit
the orebody at Clive. Ore was sioped and trammed to the hoisting shaft, which in the early years of
mining was at the north end of the sett. Worked to 2 depth of 240 fzat, the Jevels balow 180 feet were
used for haulage only. A 6 fect by 9 feet shaft was sunk to a depth of approximately 159 feet at §J5139,
2386 in the hangingwall of the deposit. Originally a hoistirig shatft adjacent to the mine plant area of the
1860s, this shaft was deepened in the early 1900s and is stiil used as a source of water, being equipped
with pumps.

Clive Mine is yet anoth#r working in part attributed to the Romans. First mooted by Samuel Woed in
1879 (in Watkin 1879)°, the evidence is very shaky and hinges on the similarity between certain ievels at
Clive and those of proven Roman origin on Llanymynech Hill ncar Oswestry. As at Pim Hill, Wixpil!
and Hawkstone Park, the presence of copper at Clive was well known by the late 1500s. A considerable
pottion of the Clive Mine may have been excavated in the 1600s, and 17th century tools and artifacts

. have been discovered in the mine. -

The mine lease was held by John Payne of Dioitwich in 1739, and over the next 120 years several inter-
ested individuals and companies sought to reopen and mine the Clive orebody.

A prosperous episode of mining activity took place between 1862-186S. During this period the Clive
Mining Company came into being after obtaining a lease to work the orebody from the landowner, Mr.
Gardner. Some 30-40 men were employed at the mine, some of them Cornishmen and others experienced
copper-sandstone miners who had worked in the Alderly Edge Mines.

They greatly extended Clive Mines; ore was raised, crushed between cogs and amd leached in 24 large
stone tanks. Copper was precipitated from the solution in wooden troughs using scrap icen.

The Clive Mining Company, initially under the care of mine manager J. T. Harris who also briefly took
charge of the Rednal (Eardiston) Mine about this time (Carlon in press)z, constructed workshops and an
engine house at the Clive Mine. The present Mine Cottage at Clive is one of the original mine buildings.
On closure in 1869 the stone leaching tanks were sold to the Bryntail Mine near Llanidloes, Powys.
Central Wales. Here they were uscd in the dressing of barytes. Restored some years ago by the Depart-
ment of the Environment, the Bryntail Mine still possesses & of the Clive tanks, which can be seen, in
various stages of rcstoration at NGR SN915869. The site is described by Bick (1977)19.

A

The total output of ore from the Clive Mine is unknown.

There is little to see on site at Clive. The best tangible mining relics are at Bryntait Mine some &7 wyles
away! The deepened hoisting shaft is still accessible, within a building adjacent to Mine Lovaa.; oh
private property. Due south of Mine Cottage in a plantation a fence arks the pasition of a ‘shyy:

appeared in the 1950s due to subsidence of its infill, and 200 feet further south are two recen; ‘[w(d'

where the ore was stoped to surface.

Bick (19771 page 37.

Victorda County History (1908) €0 pages 266 and 417,

Pocock and Wray (J 9”5) pages 90 and 99. )
Hunt (1884) %1 page 259.

Dewey and Lastwood (1975)” pages 18-19.
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