GEOLOGY

GEOMORPHOLOGY

MINERALS, MINES & QUARRYING

The limestones of the Hamps and Manifold area were
formed in warm tropical seas 325-355

million years ago. This was during the
Carboniferous Period when Britain lay
close to the equator, near the
southern margin of the ancient
continent of Laurussia. The seas
teemed with life and brachiopods,
corals and crinoids all flourished.
Collections made by local teacher

Samuel Carrington (1798-1870) are in
national museums. His gravestone in Wetton churchyard
has carvings of local fossils.

The rocks were formed by the deposition of layers of
sediment, mostly shell debris and mud, that were later
compacted and cemented by
calcite into hard beds of
limestone and thin shale. This
layered sequence also contains
lens-shaped masses of reef
limestone that lack obvious
layering. Some of these reefs
formed in very shallow water
while others, of a more uncertain
origin, formed at depths of
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variety of organisms were responsible for their
construction. The reefs form prominent features
in the landscape as they are resistant to erosion.
Occasionally, powerful currents swept the sea floor
and, as they slowed down, sediments were
deposited in graded layers, coarse at the base,

fine at the top.

Later, these deposits were buried beneath
younger Carboniferous rocks of the Millstone
Grit and Coal Measures. At the end of the
Carboniferous, as Laurussia and Gondwana
collided to the south, the rocks were deformed,
uplifted and eroded during an episode of
mountain building known as the Variscan
Orogeny. The many folds, faults and fractures

(joints) in the area,
date from this
time. The folds
form part of a
larger upfold, the
Ecton anticline.

Later, hot fluids
circulating through the
fractures deposited
valuable minerals.
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The spectacular gorges of the
Hamps and Manifold valleys were
formed by the erosive effects of
running water on the Carboniferous
Limestone plateau during the last
2 million years - a period of dramatic
climatic variations called the
Quaternary Period.

Limestones are soluble in rainwater
(a weak acid), and typically dissolve
rather than wear away. They are
also well-jointed and highly
permeable allowing water to pass
through. Water percolating

underground slowly widens these joints to form extensive underground
cave systems. The caves develop best in the reef limestones rather than
the surrounding thinly bedded limestones, as the reef limestones are
physically stronger and do not collapse as the caves form. Old dry caves,
visible on the valley sides, were formed beneath the valley floor when the

land surface was much higher.

The rivers respond rapidly to rainfall
variations. This also affects the
level of the groundwater. In dry
weather, water sinks into the
ground via 'swallets' and the
surface rivers run dry. During wet
weather, water often bursts out of
the river bed via resurgences as
the subterranean passages fill
quickly. Rivers then flow at the
surface.

Surface erosion was more
active during the Ice Ages
when the climate was
harsher, the ground was
permanently frozen (as
permafrost) and vegetation
limited. Freeze-thaw
processes broke up the rock
to produce scree slope
deposits, later cemented by
calcite. Permafrost
prevented spring snow-melt
floods from soaking
underground; these flowed
on the surface carving
tributary valleys that are now
dry and vegetated. Debris
carried down these tributary
valleys formed sediment
fans where they met the
main valley.

Ecton Hill is famous for its copper mines. The main ore mineral was
chalcopyrite, a copper and iron sulphide. The minerals were formed by
hot fluids moving through fractures in the
limestone. As they cooled, minerals were
deposited on the walls of the cracks to
form mineral veins and pipes. Ecton ores
were very rich, containing 12% copper.
Galena (lead sulphide) and sphalerite
(zinc sulphide) also occur in the area.
The main waste (gangue) mineral
is calcite (calcium carbonate).

The discovery of an antler pick about 3,700 years old indicates Bronze
Age workings. For most of their productive history (from the 17th century),

the mines were owned
by the Dukes of 30
Devonshire and the
Burgoyne family.
Production peaked in
the late 18th century
at over 4000 tons per
annum. Whole families
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were involved in the mining
operations. Men mined the rock
containing the ore, then boys
pushed it out of the mine in trucks.
On the dressing floors, women
and girls crushed the ore to
separate it from the waste.

The concentrate was taken by packhorse to smelting furnaces, firstly
at Ellastone and Denby, then, after 1770, to the Whiston smelter fuelled

by coal from the Cheadle Coalfield.
Later, production declined and the
mines closed in 1889. The remains
of the engine house, tips, mineshafts
and entrance adits can still be seen,
but these must not be entered. Waste
from the mine tips was used to build
roads and the trackbed of the old
Manifold railway, completed in 1904.

Limestone quarries at Brown End,
Apes Tor, Dale and elsewhere
provided stone for barns, houses and
drystone walls. Old limekilns seen
in the area are a relic of the days
when lime was used to neutralise
acid soils. Limestone is quarried today
at Waterhouses and Cauldon for
cement and aggregates.
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