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The great length of time known as geological time is divided up into Periods, they are not equal in length. Some of their names have come from areas on the earth where these rocks can be found. e.g. Permian from PERM in Asia. Cambrian from Wales - the type area.

This fascinating story is underpinned by the amazing phenomena that continents have been moving by processes operating in the planet's deeper mantle. This is called Continental Drift and it happens by Plate Tectonic processes. It is believed that these continent-moving forces have operated for at least 1,000,000,000 years and probably a lot longer. The net affect is that landmasses such as Great Britain have moved considerable distances in the last billion years. Nuneaton was somewhere near Easter Island's present position 500 million years ago. It also means that at times there have been several super-continents that broke up and later re-formed in a different shape and place. This dynamic movement obviously needs new earth crust to be made to push continents apart as well as destruction zones where it can be melted away again. Continents are situated on larger raft-like masses that move on top of the earth's mantle.

It also means that at different times Nuneaton has passed through different climatic zones; e.g. when the coal seams were being deposited the forests were tropical, like the Amazon today. Nuneaton was indeed somewhere near the tropics at latitude 1o - 5o North of the Equator. The movement of some of these continents is fairly consistent i.e. about 25 - 50 mm, 1 - 2 ins per year). When this minute distance is added up the total movement over millions of years soon becomes hundreds of kilometres (miles). The immense energy stored in the earth's core and mantle is the ultimate "engine" or dynamo for this massive continental movement. If one goes deeper into the crust (by mining or drilling) it soon becomes apparent the temperature increases dramatically. It even appears in some places that heat actually flows or moves along zones or pathways in a constant manner.
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Most of Britain was part of the super-Continent Pangaea, mostly in the Southern hemisphere (about 500,000,000 years ago). Some of the British Isles belonged to the northern part called Laurasia. Pangaea began to break up with pieces of old landmasses breaking away by Plate Tectonic processes. The Atlantic Ocean began to open up about 150,000,000 years ago. Britain now belongs to the EurAsian Plate. In the past there were many pieces of continent detaching and joining on to the primordial mass of Britain.

The dating of geological time is achieved by many means: e.g. radioactive decay of certain elements; the rate that sediment accumulated and compressed into hard rock, the rate that fossil life evolved or changed and the speed and distance moved by continents.

The more recent glacial epochs tend to be more difficult to date; there are conflicting dates in England for the start of the Ipswichian for example. Radioactive Carbon decay and Oxygen isotope analysis conflict with insect and climatic data as well as tree rings. The local Wolston deposits are now in dispute; the type sediments were studied near Coventry. Recent research suggests that they may older and belong to the Anglian!!

The world's climates are affected by many cyclical phenomena: The earth's rotational axis swings in slow pendulum fashion in 41,000 years; the rotational axis rotates in a 21,000 year cycle; the earth's orbit around the sun changes from circular to elliptical in a 100,000 year cycle.

The Great Extinctions must have affected millions of individuals; this is a number that is very hard to estimate. However the number of Families is easier to establish. A biological Family e.g. the Cat Family consists of a number of species with similar or related anatomy. Some Families only contain one species that can be very rare; others can contain hundreds of species with millions of individuals.

Therefore in the First Great Extinction 25% of all Families became extinct. That does not mean 25% of all life forms. It could mean 5% - 10% or 80% - 90%. There is a growing theory that the earth was hit by an enormous meteorite 4,000,000,000 years ago, this caused so much of an explosion that the moon was probably partly created by the debris. It also caused the tilt of the earth’s axis.

Topography

The Mediaeval topography of the area is not easy to discover. Camden’s Britannia (1586, 1610, 1789) mentioned the quarrying of sandstone at Tuttle Hill, Nuneaton. Polyolbion (Drayton, 1622) also poetically described landscape in the area. There are occasional 19thC references mention crag-like cuttings on the lanes to Hartshill (Scrivener 1878, 1879). Scrivener’s historical sources were often 70+ years before his articles. Hard rock topography (caused by quartzites) would produce erosional hard spots such as crags. Much of the sandstone outcrop has been quarried and backfilled or covered by quarry overburden. There are few natural exposures today. The hillslope is partly fault-controlled (dip and strike faults with occasional Triassic unconformities) and was probably eroded by large rivers and the Quaternary Ice Sheet in the last few million years to give its present-day shape.

It would be tempting to use superlatives for this succession:

The oldest fossil remains in Warwickshire if you agree with the British Geological Survey!

The greatest variety of Trilobites in the UK

The greatest potential for further great “finds”

The most complete Cambrian succession in UK – albeit compressed!

The most varied geology and landscape in a few square kilometres (square miles) 

Drainage

To the east of “The Ridge” the River Anker drainage system did not carve the present day topography. That was achieved by a much greater river, known as the Bytham River (formerly Proto-Soar & Proto-Tame; on some occasions it flowed to the North Sea at other times it went S to the Avon/Severn (Downing 1970, McC Bridge 1998). This ‘palaeo’ river system began several million years ago and its erosion and deposition activity was interrupted by several ice ages and impounded glacial lakes. Around 450,000 years ago the remnant of *Lake Harrison had modified the large valley by way of it thick lake bottom sediments. The river that established on this fenland was the misfit or superimposed Anker: a slow and meandering stream, often prone to severe flooding when rainfall exceeded 25 mm (1 in) in 24 hours. This was never ideal for water mill turbines!

By Mediaeval times the ‘engineers’ of the day had dammed local streams for fishponds and millraces. Thus began the diversion and removal of the old established stream pattern. With the advent of the 18thC Coventry Canal construction, the Parliamentary Bill sought powers to use 80%+ of all the local streams as feeders. The canal suffered leakage problems owing to the underlying geological faults and porous jointed sandstones (Hadfield 1985). A reservoir had to be built to supply the local flight of locks. More streams disappeared! With the rapid development of deep mining and quarrying, further groundwater controls were initiated. Vast amounts of water were abstracted purely to facilitate ever-deeper mineral extraction. Growing industrial need for water saw boreholes and wells being sunk en masse (Richardson 1928). The lowering of this permanent water table caused even more streams and springs to dry up.

The local streams often rise from springs associated with the sandstone aquifers; these can comprise remarkably pure hard or soft water. Some these streams run for kilometres (miles) on clean sandy soils and rocks. In latter times groundwater and streams became polluted with nitrates from agriculture and iron-sulfur rich ‘minewaters’.
THE SCIENCE OF GEOLOGY COMES OF AGE

The story begins not a thousand years ago! Not one million years ago!! But further back than that. It's all too easy to become blasé about vast periods of time, and many people question how science can make such claims. A century ago geologists thought the earth was less than 100,000,000 years old. Helmholtz in 1860 stated it was 10,000,000 years old. Our understanding of dating ancient time has improved. The techniques used for such dating include:


-radioactive decay of minerals


-rates that muds and silts build up


-rates of change in animals and plants


-rates that rivers wear away the landscape

* It is important to set the stage for what is to be described. Geology (the study of earth's history) uses some very common objects to help piece this wonderful story together *. The current estimate for the age of the Universe is 13,000,000,000 years old.

The saga that will unfold is amazing and the rocks, fossils and minerals have enabled geologists to interpret most of it. All rocks are useful to science and industrial man whether they were once molten (Igneous); or laid down in water or deserts (Sedimentary); formed after colossal earth movements (Metamorphic). The minerals, likewise, mostly formed by hot or cold earth processes from chemicals.

Perhaps the most attractive are the fossils. When animals and plants die they may be buried by muds or silts and their bodies get a protective covering. The body still decays but traces of the shape and structure survive as imprints in the rock. Sometimes pieces of bones or tooth are changed grain by grain into new rock and mineral as well.

Geology is a relatively young science; some two hundred years ago men like Smith, Hutton, Cuvier, Agassiz and Lyell were beginning to ask questions about the earth


How did the mountains form?


How did the oceans form?


What are fossils?


Where did the planets come from?

By combining those studies and observations a Victorian picture emerged of an earth that had once been born in violent fire and was now cooling into an old tired state. However one or two voices in the wilderness coined ideas like CONTINENTAL DRIFT (Alfred Wegener); he worried most of his colleagues and they dismissed him as a dreamer.

These old ideas were little changed until the 1960's. There were occasional new attempts to understand some of the unexplained mysteries but this was all done using old ideas and theories. Thankfully many geologists kept their burning curiosity and open mindedness; some had wartime experiences that showed them the miraculous structure of the deep ocean floor. The science of physics enabled geologists to investigate the hidden structures of the earth.

CONTINENTS DRIFTING OVER THE EARTH BECAME AN ACCEPTED FACT!!
It is impossible to mention all those geologists who helped to unravel the phenomena that are part of PLATE TECTONIC THEORY.
Plate Tectonics became the scientific name to explain how the continents move and how mountains and volcanoes were built; oceans grew and changed shape; how earthquakes and faults occurred etc. Hess used the term geopoetry to describe how the earth recorded its detail historical development in its rocks.

The earth is a gigantic ball of rock 12,740 km (7,920 miles) in diameter; it consists of a central, single CORE (nickel, sulfur and iron) which is at vast pressure and very dense; partly solid and partly liquid, 6,950 km diameter (4,340 miles). Around this is the MANTLE, a more complex mixture of iron, nickel, sulfur, silica and other substances. It is also at great pressure, behaves like a solid with convectional movements and is able to melt in its outer regions.

Surrounding this is the CRUST, that is up to 30 km thick (20 miles). The crust was thought to be a continuous rigid shell but it is now known to be made of about 7 enormous Plates of rock; and about 7 or 8 smaller Plates (“rafts”). These Plates literally appear to float or move over the earth's mantle, but are obviously physically bonded to the underlying magma. The energy that drives this mechanism is vast; the rate of movement is fairly constant, about 25 – 50 mm per year (1 or 2 ins). 

Geologists can not tell how long this has been going on but it is thought to be over 1,000,000,000 years (ONE BILLION YEARS). The process of Plate creation began to happen as the earth’s various layers began to cool or heat with the passage of time. It is obvious that the further one goes back in time the more difficult the story becomes to explain.

All-in-all we have come a long way. And yet Nuneaton has been steadily plodding around the surface of the globe at about 25 – 50 mm (1 – 2 ins) per year; sometimes the raft (Plate) that it lay on was above water other times it was beneath the sea. All the other Plates were moving as well. 
The Geological time scale table     (BS) = used as a local building stone
THE PRECAMBRIAN CHARNIAN SUPERGROUP

	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	PC2 Upper Proterozoic Dalradian (Grampians)
	600-700 Ma
	
	Not applicable to Nuneaton. The British Isles were split into several parts at this time, the distance was over 12,800 km (8,000 miles)

	
	600 Ma
	
	A dramatic increase in the number of soft-bodied multicellular animals. The giant continent at the South Pole caused ocean currents to diminish and stopped warm water reaching the polar region. As a result a giant ice sheet began to spread. The world got colder and colder, over 90% of all life became extinct. Then the supercontinent began to break up allowing warm ocean currents to circulate. The sea levels rose and much coastal land was submerged beneath shallow seas. The cold water sank allowing oxygenation of deeper waters on the deeper continental slope. CALDECOTE VOLCANIC FORMATION (BS)

	PC3a Early Vendian
	565 Ma
	55o South

90o? East
	Shallow sea between land to the south east and Monian Basin to the north west. The sea was narrowing because of two continents either colliding head on or one subducting beneath the other. Nuneaton some where between present day Australia and Antarctica

	PC3b Late Vendian
	545 Ma
	
	Shallow sea between land to the north west and south east, Caldecote volcano and eruptive ash, glass, dust and lava. The ocean conditions improved and many strange invertebrates developed, these are preserved in the Hartshill area. Some are unique in the world. North and north easterly trending faults, injection of various types of molten rocks. Compression and build up of volcanoes in the island arcs to form the Midlands Microcraton


The late Precambrian saw the break up of the supercontinents in the Southern hemisphere; there was widespread glaciation with strong climatic gradients. Trace fossils were small and superficial. By the beginning of the Cambrian ocean basins began to open up, continents were still in the lower latitudes. Sea levels began to rise, with high levels of Carbon Dioxide and a “greenhouse” type of climate.

Before 600,000,000 years ago Nuneaton's story is not so well known, save to say that it was part of a much bigger Plate or super continent somewhere in the Southern hemisphere at about 55o latitude. Those ancient times which geologists name the Precambrian, go back to 5,000,000,000 years ago.

In that vast history some scientists believe several super continents existed, broke up, drifted, reformed and broke up again. During the Caldecote volcanic eruptions large amounts of dust and ash were blown out and subsequently slumped or avalanched down to the sea bed.

The local Caldecote Volcanic Formation is 130+ m thick (425 ft) as proved in boreholes or at outcrop. It consists of feldspar and quartz rich crystal lapilli tuff with some tuffaceous siltstone.

These are products of volcanic eruption debris. The formation has numerous injections of molten rock such as basaltic-andesite, microdiorite and granophyric diorite. These rocks are thought to be part of the youngest Precambrian or Vendian. They are remnants of the Charnian volcanic arc, that was once a chain of submarine volcanoes erupting magma along a subduction zone.

When dacite magma reached the surface there were violent explosions of dust, ash, glass etc. that would flow down on to the sea bed (subaqueous pyroclastic flow). Less vigorous activity was erupted into the atmosphere as clouds of dust. These deposits accumulated in fairly deep water basins flanking the volcanic arc. As the activity died down the sediments were folded and faulted at about 603, 000,000 years ago. This arc probably lay of the west margin of the Gondwana continent. This Plate boundary area was subjected to compression and the Charnian volcanic arc along with other neighbouring arcs converged and collided to form the Midlands Microcraton that now forms the basement structure of central England. Upheaval in Avalonian times caused the local area to be uplifted exposing it to a long period of erosion and chemical alteration.
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Caldecote and Tuttle Hill may have looked like this

Caldecote Volcanic Formation (this includes: crystal-lapilli tuff, lithic-crystal-lapilli tuff, coarse crystal tuff, stratified and graded crystal vitric tuff and lapilli tuff, stratified lapilli tuff-breccia, tuffaceous mudstones, siltstones (some laminated) and sandstones, granophyric diorite (Markfieldite), microdiorites, basalts and basalt-andesites, etc.) some of these materials were used by the Romans in road construction (Watling Street and Fenn Lane). By the 11thC they were used in churches (Caldecote, St. Mary's). The lava at Caldecote was particularly good from the Blue Hole Quarry and was used for kerbs and setts, some of which survive in the Abbey Green area. This quarry was incorporated into Hanson Judkins/Windmill Quarries formerly part of ARC.

Most of Southern Britain was part of the super-Continent Pangaea, mainly in the southern hemisphere (about 500,000,000 years ago). However, some of the British Isles also belonged to the northern part called Laurasia.

Pangaea began to break-up with pieces of old landmasses moving away by Plate Tectonic processes. The Atlantic Ocean began to open up about 150,000,000 years ago. Britain now belongs to the EurAsian Plate. In the past there were many pieces of continent detaching and joining on to the primordial centre of Britain.

This is a narrow, linear rock outcrop forming a NE facing hillslope, trending from Caldecote Hill in the SE to Clock Hill, Hartshill in the NW. Soils are often very thin and rocky, usually supporting thin pasture for sheep or dairy cattle grazing. The agricultural revolution hardly had time to be felt in this area because it was overpowered by the mineral exploitation that took-off in the mid 18thC. It was not long before the rural landscape began to look like a “proto-type Black Country”. Mineral extraction was not a clean activity, many tons of overburden spoil were moved and made into small mountains; this was accompanied by dozens of buildings, chimneys, sheds, railways – all grew out of the landscape.

Much of the outcrop has been quarried and backfilled or covered by quarry overburden. There are few natural exposures today. The hillslope is partly fault-controlled (with Triassic unconformities) and was probably eroded by large rivers in the last few million years to give its present-day shape.

It would be tempting to use superlatives for this succession:

The oldest rocks in Warwickshire

The most complex associations of rock in Warwickshire

The oldest fossil remains in Warwickshire if you agree with Dr Brasier’s research!

The nucleus or core on which old Warwickshire’s rocks were built

The first volcano in Warwickshire

The first evidence of the ancient super continent and its tectonic plates

The oldest rocks that correlate with other continents today

The highest peaks in ancient Warwickshire

These ancient rocks were part of a dynamic industrial economy (with coal, Etruria Marl etc.) 

Warwickshire’s ancient rocks are first encountered about 8 km (5 miles) north of Coventry. At this point their landscape is quite flat and featureless; this is due to the amount of geologic erosion, strata faults and folds and overlying younger rocks. As one travels further northwards the hill mass evident to the west of Coventry appears to extend further and further eastwards, thus revealing older and older rocks. When Nuneaton town centre is reached the distant vista is that of a steeply rising ridge or spur (Tuttle Hill).

The ground level and physical scenery, however, are deceptively variable – this is largely due to the associations of hard and soft rock geology (Taylor & Rushton 1971). The River Anker valley is only 67 m (219 ft) above mean sea level in places, but high ground in the NW rises to 171 m (555+ ft). In Mediaeval times this northern part of Warwickshire was known as The Wolden - meaning wooded; it was noted for its heavier, damp soils that were unsuitable for arable farming. 

There are gently rolling clay ridges and shallow valleys that become virtually flat around the main rivers. This open agricultural land is complemented by copses and spinneys on the ridges and occasional groups of trees on the stream-sides. In many of the arable areas, hedgerow trees are sparse. The tree cover is due to surviving parklands, often surrounding manorial halls that are prominent features of the landscape. Many of these parks were once extensive with the result that ancient parkland trees are now isolated within arable or short term ley. In the core of this area is a small-scale, landscape of low, rounded hills, steep scarps and small, incised valleys that, with their abundant tree and woodland cover, give a strong sense of enclosure. Broadleaved woodlands and hedgerow trees lend a well-wooded character to the area. The woods themselves vary in type from 20thC plantations to species rich ancient woodlands. Semi-natural habitats such as species rich acidic and neutral grassland, along with remnants of heathland, are still present in the area.

In spite of this Saxon and Mediaeval people settled the area in considerable numbers as can be seen from Domesday and preserved ridge and furrow strip system agriculture (Selions). The recent analyses on settlement patterns for the area showed a village site every 3.5 km2 (1.35 sq miles). (Cook 2000 Vol. 2).

The Precambrian story

The Precambrian basement of central UK is mostly young (less than 700,000,000 years old). Beneath those rocks would be the oldest granitic/basaltic earth’s crust. This vast aeon of time covers all rocks from the earth’s beginning to about 520,000,000 years ago. The Caldecote volcanic rocks date from about 590 to 630 million years ago. The area was at that time a shallow sea with mountainous land to the N. (The history of this rock formation is closely associated with the Avalonian/Cadomian calc-alkaline volcanic arc complex) It is believed that a subduction zone existed associated with a volcanic island arc.

The Nuneaton-Hartshill Ridge (“The Ridge”) area has undertaken a fascinating journey through time as summarised below: Approximate position: 55oS 90oE. Rocks were lain down in a shallow sea between land to the SE and the Monian Basin to the NW. The sea was narrowing because of two continents either collided head-on or a subduction zone was operating - somewhere between present-day Australia and Antarctic. A feature known as an Island Arc had the ‘Caldecote volcano’ and this threw out eruptive ash, glass, dust and lava. There was compression and build up of volcanoes in the island arcs to form the Midlands Microcraton.

In that vast history some scientists believe several super continents existed, broke up, drifted, reformed and broke up again. During the Caldecote volcanic eruptions large amounts of dust and ash were blown out and subsequently slumped or avalanched down to the seabed. These rocks are thought to be part of the youngest Precambrian or Vendian. They are remnants of the Charnian volcanic arc that was once a chain of submarine volcanoes erupting magma along a subduction zone.

When dacite magma reached the surface there were violent explosions of dust, ash, glass etc. that would flow down on to the seabed (subaqueous pyroclastic flow). Less vigorous activity was erupted into the atmosphere as clouds of dust. These deposits accumulated in fairly deep-water basins flanking the volcanic arc. As the activity died down the sediments were folded and faulted at about 603, 000,000 years ago. This arc probably lay of the west margin of Pangaea.

This Plate boundary area was subjected to compression and the Charnian volcanic arc along with other neighbouring arcs converged and collided to form the Midlands Microcraton that now forms the basement structure of central England. Upheaval in Avalonian times caused the local area to be uplifted exposing it to a long period of erosion and chemical alteration. The continent was near the South Pole and caused ocean currents to diminish and stopped warm water reaching the polar region. As a result a giant ice sheet began to spread. The world got colder and colder, over 90% of all life may have became extinct. The super continent began to break up allowing warm ocean currents to circulate. The sea levels rose and much coastal land was submerged beneath shallow seas. The cold water sank allowing oxygenation of deeper waters on the deeper continental slope, with high levels of Carbon Dioxide and a “greenhouse” type of climate.

CHARNIAN SUPERGROUP
CALDECOTE VOLCANIC FORMATION 130+m

Length of outcrop 3.3 km (2 miles), maximum height above sea level 130m (426 ft).

These rocks are not easy to study, even for experienced geologists. They lack many of the trademark evidence that is so helpful to understanding the earth. There are no fossils preserved. The sediments do not appear to be wind-blown deposits or glacially created. The most obvious is therefore eroded mineral grains deposited in water. These mineral grains, however, have a slightly more dynamic origin. They blew out in volcanic eruptions – volcanic ejectamenta, as some textbooks name them. Some shot high into the air and came back down in rainfall or as ‘massive dust showers’. It landed on to the ocean surface where it slowly sank downwards on to the contorted sea floor. Some of this ejection material was erupted underwater and came out along with lava flows etc. Into this mish-mash of new rock other lavas injected later on. The turmoil of these times is well preserved in the rocks. Their tremendous age and exposure to so many environments over the last 550,000,000 years is very apparent. Once formed, the Caldecote rocks were submerged under oceans; thrust up as folded and faulted landscapes; weathered and eroded by a variety of extreme climates; submerged again; pushed up again; glaciated and then to UK acid rain today.

Geological dating is complex and prone to large variations. It will be virtually impossible to assign an accurate date to the Caldecote Volcanic Formation. What is safe to assume is the hardness and strength of some of the rock is as good as it was hundreds of millions years ago.

Some of these materials were used by the Romans in road construction (Watling Street and Fenn Lane). By the 11th C they were used in churches (Caldecote, Nuneaton St. Mary's). The lava at Caldecote was particularly good from the Blue Hole Quarry and was used for kerbs and setts, some of which survive in the Abbey Green area.

Landscape

The most noticeable feature for the first time visitor to Nuneaton is “MOUNT JUD”. (variously known as: Mount Fuji Tuttle, The Tip, The Bank, That Thing!) This conical man-made hill, just over 153m high (500 ft) is made of Hartshill Quartzite quarry discards. The mountain started about 1920 and evolved from a flat plateau to a bump (1927) then to a pointed hill, tipping finally stopped around 1957. It is said that over 1,500,000 tons of quartzite cobbles make up the hill, all loaded into wagons, then tipped and spread by hand. It may be retained as a “sky slope” or other public amenity: many people would like to see it dismantled. I climbed it on many occasions as a teenager – the views were spectacular: you could see Drakelow Power Station at Burton, the Peak District, Charnwood Forest, Billesdon Coplow (E of Leicester), Northampton Uplands, S Birmingham. It was a good tuition in the understanding and interpretation of landscape (now called Terrain Evaluation).

It has a smaller companion at Hartshill: MOUNT JEES. 

(The other man-made hills in the area were colliery spoil slag-tips, and have now all been regarded and landscaped away)

To the south of Nuneaton, Griff Hollows is a marked depression in the ground, which used to be interpreted as a small rift valley or trough fault. The valley was utilised by the Coventry Canal to extend a branch to Bermuda village and its older collieries. The water and soil was reddish brown and it was picturesquely described by George Eliot as “Red Deeps” in her novels. The actual linear depression is partly faulted, but it is also deeply eroded by an ancient tributary of the Proto-Soar river system.

This linear rock outcrop forms a flat-topped hill feature from Nuneaton-Hartshill-Atherstone with NE facing hillslopes, with a notable NW to SE trend. There are a few streams that flow from this NE facing slope down to the River Anker. On the quartzite and sandstone the soils are thin and rocky, usually supporting thin pasture for sheep or dairy cattle grazing. On the shales and mudstones the soils are clayey and thick, usually supporting grazing pasture for sheep or dairy cattle
THE CAMBRIAN PERIOD

	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	C1a Late Comley
	520 Ma
	60o South

170o? West
	Deep sea, offshore muds in the Midland Basin, Charnian land Massif to the north east and low lying Pretannia to the south west, rapid deepening of Welsh Basin. Many unique small shelly fossils that link Nuneaton with China and Siberia. Nuneaton between present day Antarctica and Australia.

HARTSHILL SANDSTONE FORMATION(BS) 
{Boon’s Member}

{Park Hill Member} (BS)
{Tuttle Hill Member}(BS) 

{Jees Member}

{Home Farm Member} = Hyolithes Limestone

{Woodlands Member}

	C1b Mid St. David’s
	517 Ma
	
	North Sea / Central European Ocean / Tornquist Sea. Iapetus Ocean.

Shallow sea, largely offshore siltstones and mudstones, trilobites, sponge spicules, brachiopods, Charnian Massif to the north east and Pretannia to the south west. Sediments from Charnian Massif. Many species of trilobite are known from the Nuneaton area, some unique to it. Crustal extension leading to subsidence and deposition of Hartshill Sandstone and Stockingford Shales. Nuneaton was part of the East Avalon continent. A period of normal faulting.

PURLEY SHALE FORMATION

ABBEY SHALE FORMATION

MANCETTER SHALE FORMATION

	
	510 Ma
	47oSouth

170o? West
	Nuneaton east of present day Antarctica

	
	505 Ma
	58o South1

55o? West
	Nuneaton between present day Antarctica and New Zealand

	C2a Mid Merioneth
	498 Ma
	37o South

170o? West
	Shallow seas offshore shelf mudstones, flaggy beds, slumps, bioturbation, Charnwood submerged. The British Isles were beginning to become one. Nuneaton east of present day New Zealand . The continent of Antarctica occupied Britain’s (2001 A.D.) position.

OUTWOODS SHALE FORMATION (BS)
MOORWOOD SANDSTONE FORMATION

MONKS PARK SHALE FORMATION


THE ORDOVICIAN PERIOD
	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	O4a Early Tremadoc
	487 Ma
	
	Primitive jawless fish preserved as fossils in parts of the world. Shallow sea, mudstones with trilobites, graptolites, brachiopods and bioturbation

MEREVALE SHALE FORMATION

	O6a Early Caradoc Costonian
	456 Ma
	
	North east edge of Midland Platform, low lying land largely emergent. Localised folding and faulting in Nuneaton, local crust extension and deepening with narrow basins. The molten rocks injected into Nuneaton rocks, DIORITES and SPESSARTITE LAMPROPHYRES (BS) The ‘HARTSHILL EVENT’

	O8a Mid Ashgill Mid Rawtheyan
	446 Ma
	35o South

95o? West
	Midland Platform submerged under shallow sea Nuneaton south east of present day Easter Island. Iapetus Ocean changing.


The origins of the various vertebrate groups (or phyla) is important in the greater picture;

	Phylum
	Geological period in which it is first recorded
	Continent in which it is first recorded
	Latitude and climatic condition

	Agnatha (jawless fish)
	Lower Ordovician
	North America
	Equatorial-hot

	Placodermi (armoured fish)
	Lower Devonian
	North America/Europe
	500S - warm

	Chondrichthyes (sharks)
	Mid Devonian (must be earlier than this!)
	North America/Europe
	500S - warm

	Osteichthyes (bony fish)
	Upper Silurian
	North America/Europe
	Equatorial-hot

	Amphibia
	Upper Devonian
	North America
	500S - warm

	Reptilia
	Lower Carboniferous
	North America/Europe
	Equatorial-hot

	Aves (birds)
	Middle Triassic
	Europe
	350N - warm

	Mammalia
	Middle Triassic
	Europe
	350N - warm


Nuneaton was never to be outdone! In the Tuttle Hill-Hartshill area a thin band of purple-red limestone occurs. 

This can only be described as invaluable, bizarre and a puzzle to geologists. In it are strange fossils; they seem to be closely linked to species in far-off Russia (Vendia) = Tommotian; although there are cousins in China, Shropshire and America. The rock was first noticed in 1880’s; its fossils were thought of as “interesting”. After the Great War, Professor Cobbold studied the rock and found some new species. (He had a famous relative teaching at King Edward VI Grammar School some years before). From time to time people have collected Hyolithes Limestone, that is part of the Home Farm Member, there are now many draws full in Cambridge Sedgwick Museum and the Geological Survey at Nottingham. In 1968 blocks of this limestone were collected by the author from this horizon for research purposes, most of the specimens are now in various national and international collections. Ultimately some pieces were sent to Russia where scientists put them in Formic acid for about 10 years (Rozanov, Missarzhevsky). At the end of this time many wonderful fossils were dissolved out of the limestone. The Russian scientists developed fibre-optic cameras to take photographs inside some of these tiny shells to study their internal markings.
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Hyolithellus (magnification X5)

Their results have been published in several journals. The story does not end there. Dr. Martin Brasier, from Hull University (later Professor at Oxford) has taken the work further. His conclusions are by no means complete! In 1993 the Hyolithes Limestone was viewed as a paradox, exciting and worthy of more research.

There are many unfamiliar creatures preserved in it. Lampshell brachiopods, bivalve shellfish; Hyolithes – that may be snails, squids or similar; nautiloids? Coiled primitive snail types and so on. Their age is the main problem! If they were Cambrian (as once thought) they are remarkable for their variety and perfect preservation, if they are Precambrian they are unique and many of the Nuneaton rocks and events must be re-interpreted as well as their internationally equivalent rocks.

The only agreement is that the environment was obviously the edge of a shallow sea or ocean, warm, clean and not too many predators. The rock is about 1.5 – 2.7 m thick (5 – 9 ft). It could represent some thousands of years (or less) depending on how the limestone was forming.

The sea at that time was teeming with life as well as algae. The main locality for this rock is an SSSI. That means it is a nationally recognised preserved Site of Special Scientific Interest.


-some of the creatures are named:
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Didymaulichnus









Eccentrotheca
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Isopodichnus








Paterina

- Hyolithellus (Hyolithes); Allatheca; Coleoloides; Micromitra; Paterina; Obolus; Halkieria

- Torellella; Bemella; Sunnagina; Camenella; Turcutheca; Platysolenites; Teichichnus; Hertzina; 


- Rhombocorniculum; Randomia; Burithes; Chancelloria; Arenicolites; Planolites; Spinulitheca;


- Tuojdachithes; Doliutus; Fordilla; Gracilitheca; Hyperamina; Igorella; Prosinuilies; Spirellus


- Yanischevskyites; Protospongia; Tommotia; Amphigeisina; Glauderia


 Protoconodonts; algal stromatolites; planolites 
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Hyolithes limestone fossils
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Tommotiids






Rusophycus;

The local rocks preserve some unusual fossils from this period. It’s called the Cambrian period, because the rocks are well preserved in Wales and geologists first described them there. The period lasted from about 520,000,000+ to 500,000,000 years.


Where was Nuneaton then?


It was somewhere between Antarctica and Australia’s present positions!



(that was elsewhere)

As the Cambrian period began thick layers of sand were laid down in the sea, it must have had life in it but little is preserved save for a few worm trails. This sand became sandstone (Ortho-Quartzite) of a very pure quality and has been locally quarried for many centuries.

In 1999 a new mineral was described from Judkins Quarry – Wooldridgeite, Na2CaCu22+(P2O7)2(H2O)10. It was named after James Woolridge who discovered it. (Hawthorne et al. 1999)

The Cambrian period lasted about 40+ million years, and in parts of Britain as much as 21,320 m (70,000 ft) of rock were laid down, unlike Nuneaton’s 1,130 m (3,700 ft) of rock. The soft sediment was actually thicker than that but with time it compressed, dehydrated and reduced in thickness. During that time Nuneaton and the raft (Plate) it sat upon moved some 1,600 km (1,000 miles) in those southern warm temperate latitudes. The sediments were laid down nearly horizontally from material carried down to the sea by rivers draining the adjacent landmasses.

Some of the Cambrian rocks named after localities:

OLDEST
Hartshill (Quartzite) Sandstone Formation



(comprises: Boons, Park Hill, Tuttle Hill,


Jees, Home Farm and Woodlands Members and contains Hyolithes limestone)


Purley Shale Formation (lower 30 m accurately dated in 2011 to 517,040,000 to 517,240,000 yrs old)

Abbey Shale Formation


Mancetter Shale Formation


Outwoods Shale Formation


Moor Wood Sandstone Formation


Monks Park Shale Formation

YOUNGEST
Merevale Shale Formation
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Boons Member in the preserved quarry at Hartshill

In Griff Quarries there are some incredible shapes in the siltstone beds, possibly preserving events like underwater earthquake shockwaves.

At this time a narrow sea called the IAPETUS OCEAN existed and it had a small branch lying at an angle called the RHEIC OCEAN. In these waters the conditions must have gradually calmed and deepened because the rock types later became silty and clayey. Over the next 50,000,000 years several hundreds of metres of sediment collected. In that silt and mud were to be preserved some of the most remarkable fossils that any region could boast of! Although this ocean was not the healthiest place it was fairly warm and had enough oxygen and sunlight for life to survive. The creature most determined to conquer that young ocean was the TRILOBITE. An ancient ancestor of the insect, lobster, woodlice and king crab. They came in many shapes and sizes – some blind, some with huge eyes, some were tiny, and some were over 300 mm (12 ins) long. Some came a long way and may have passed through. They were not alone; there were snails, lampshells, bivalve shellfish, squid types, worms and sponges etc.

The trilobites cast or shed their skins frequently during life to allow for growth. Many of the fossils that are found consist of these moulted skins. The creature was most like a crab in that it had a hard outer skin or exoskeleton. It would withdraw some of the mineral salts from this skin so that it could soften and then the skin would crack along sutures until the animal could pull itself clear. The animal had fed actively for several days beforehand so that it could grow rapidly. The skin would then have mineral salts injected back into it to make the skin strong and hard. This was always a dangerous time because the animal was unprotected.

On the last count there were as many as 200 different species. (Globally, over time there are 50,000 known species)

The trilobites are what Nuneaton is famous for, some are unique to the area and some are named after it.


-Irvingella (Olenus) nuneatonensis; Hartshillia 
nflate; Hartshillina spinata
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Irvingella nuneatonensis






Hartshillia inflata
There are 200 trilobite species known from this area alone. It’s worth mentioning some of their Latin names because they are unusual. As early as 1890 Professor Lapworth found examples.


-Callavia

In 1913-16 Professor Vincent Illing made his now famous pioneering study at Hartshill Hayes. It was the first time that anyone had systematically and meticulously studied a set of rocks so thoroughly. He discovered over 60 species, many new to science.


-Clarella; Luhops: Hartshillia; and Meneviella (Erinnys)

[image: image13.jpg]



Luhops coquus (named after the author)
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Meneviella venulosa
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Clarella impar
pygidium tail









Luhops expectans pygidium tail
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Plutonides hicksii 











Plutonides hicksii cranidium (head)

In 1960 – 5 Drs. Smith, White and Rushton studied the local rocks and added new types to the record.


- Irvingella (Olenus); Pseudagnostus; Eodiscus; Anopolenus


- Strenuella


- Alisina; Hebediscus; Chelediscus
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Serrodiscus



Glyptagnostus
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Rhabdinopora (called Dictyonema for many years)

non-trilobite types


-Eliasum
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Skiagia
The author met Dr. Adrian Rushton in 1967 after discovering trilobite remains at Purley Chase and Hill Top. Over the subsequent years (1972, 1978 and 1985) several new types and some important unknown ones were discovered and added to the British records:


- Clarella impar; Luhops expectans; 


- Luhops pugnax; Paradoxides abenacus; Plutonides hicksii; Tomagnostus


- Peronopsis; Pleuroctenium
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Trilobites on the sea bed

TIME AND TIDE WAIT FOR NO MAN!
Just as geological time ticked on so Nuneaton moved persistently onwards generally in a north eastwards direction. The next time period was the Ordovician, it was likely that Nuneaton emerged from its submarine state to be uplifted above sea level.

The Plate movements continued across the world’s surface. Beneath Nuneaton those Cambrian rocks had begun to compress and harden. In the next 60,000,000 years molten rocks would be injected into the Cambrian rocks. The exact date has been difficult to assess. The rocks in question have proven to date radiogenically. Some estimates give 410,000,000 years some nearer 460,000,000+ years.

[image: image24.jpg]



The black square represents England’s position in the Southern Hemisphere in Late Cambrian

What is certain is the activity causing molten injection was to do with Plate Tectonics and the types of margins or boundaries these Plates had. Some scientists think that a new Plate margin or boundary opened in the Nuneaton area and then welded shut again. This spreading and failing type of boundary is known as an aulacogen.

WHAT IS IN A NAME?


You have probably guessed the igneous rock in question is not ordinary.


The local quarrymen called it:


DUN DICK


GREENSTONE


BLACK GRANITE


BROWNSTONE

The early geologists called it DIORITE, CAMPTONITE, LIME BOSTONITE, or MINVERITE – modern classification: SPESSARTITE LAMPROPHYRE
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Griff Hollows old quarry, near site of the Group XIV Axe factory. Large sphere is typical of this weathered rock.

But what was it? It was certainly powerful enough to force its way between the beds of quartzite and shale. It injected or intruded in layers as thin as 6 mm (0.25 in) up to layers 30 m (100 ft) thick in Oldbury Hill. These layers usually lie parallel to the strata so they are called SILLS. They sometimes cut across beds and send off branches. This activity obviously affected the local rocks. Some were cooked, baked and burnt. Others had lots of mineral veins pushed into them such as CALCITE and IRON PYRITES Fool’s Gold. During the process of injection pieces of rock are digested or just trapped, these can be called rafts, strangers or xenoliths. The Lamprophyre is a highly changed rock. 

When it began to move as molten magma its minerals began to change and re-crystallise. Today it varies in appearance from very hard speckled blue-black when fresh to soft dirty brown lumps when rotted. In that latter form it is often seen with crumbling brown shells; these are called spheroids; a product of spheroidal or onion weathering.

PRE-HISTORIC TOOLS OR WEAPONS?

The rock is present in most of the Cambrian strata from Marston to Merevale. It has been used occasionally by the Romans for road building; more importantly by Neolithic (New Stone Age) man for Axe-Hammers. Nuneaton is famous for its pre-historic Axe Factory: Group XIV on the national scheme. The axes were made somewhere in the Griff Hollows area although Oldbury Hill is a possible second site. Every axe found usually has a thin slice cut off it for study under the microscope. The mineral type and content is studied in great detail that enables the axe origin to be identified.
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A typical Griff XIV axe-hammer
There are many degrees of finish to the known axes, some are completely shaped and sharpened; others are at the “rough-out” or “rough-hew” stage. Axes have been found in many parts of Great Britain showing that they were traded and transported by Stone Age man. Most are in museums such as Coventry and Warwick.

The later use for the stone was in buildings such as Caldecote church, the former Old Wharfe Inn, Coton Vicarage wall, Arbury Knights Templars, Etone Priory, Sudeley Castle, stone walls and modern road surfaces.

STOCKINGFORD SHALE GROUP

TREMADOC SERIES
Early Tremadoc 487 Ma Shallow seas: mudstones with trilobites, graptolites, brachiopods and bioturbation

MEREVALE SHALE FORMATION 100+m (328 ft)
length of outcrop 2.3 km (1.4 miles) maximum height above Ordnance Datum 130 m (426 ft)
SP295962 to SP285986

Grey-green to dark grey mudstone with pale buff dolomitic beds

Rhabdinopora; Arbusculidium; Platypeltoides; Micryhystridium; Acerocare; Timofeevia; Vulcanisphaera; Cymatiogalea; Stelliferidium; Acanthodiacrodium

Worm trails and burrowing

MERIONETH SERIES

Palaeogeographic position in the Merioneth 498 Ma. Near Antarctica: 37oS 170o?W . Shallow seas offshore shelf mudstones, flaggy beds, slumps, bioturbation.

MONKS PARK SHALE FORMATION 80m (261 ft)
length of outcrop 3.0 km (1.87 miles) maximum height above Ordnance Datum 140 m (460 ft)
SP308947 to SP296977

Sandstone and siltstone with interbeds of shaly micaceous mudstone

Leptoplastus; Eurycare; Ctenopyge; Sphaerophthalmus; Trunculumarium; Dasydiacrodium; Peltura; Orusia; Parabolina; Falites; Peltura; Cyclotron; Protopeltura; Phakelodus; Veryhachium; Broeggeria; Shumardia

Worm trails and burrowing

MOORWOOD SANDSTONE FORMATION 15m (49 ft)
length of outcrop 3.5 km (2.18 miles) maximum height above Ordnance Datum 125 m (410 ft)
SP309947 to SP3079777

Sandstone and siltstone with interbeds of shaly micaceous mudstone

Orusia; Parabolina

OUTWOODS SHALE FORMATION 250m (820 ft)
length of outcrop 13.1 km (8.2 miles) maximum height above Ordnance Datum 160 m (525 ft)
SP369863 to SP299977

Grey and grey-green bioturbated and pyritic mudstone with minor sandstone and siltstone

Glyptagnostus; Irvingella; Olenus; Homagnostus; Hesslandona; Vestrogothia; Grandagnostus; Agnostus; Orusia; Parabolina; Proceratopyge; Hyolithes; Parabolinella; Cyclotron; Lingulella; Timofeevia; Pseudagnostus; Protopeltura; Oidalagnostus; Peronopsis

Worm trails and burrowing

In Gypsy Lane Quarries there are some incredible shapes in the siltstone beds, possibly preserving events like underwater earthquake shockwaves.

St DAVID’S SERIES

Mid St. David's 510 Ma

Shallow sea, largely offshore siltstones and mudstones, trilobites, sponge spicules, brachiopods, Charnian Massif to the north east and Pretannia to the south west. Sediments from Charnian Massif. Many species of trilobite are known from the area, some unique to its. Crustal extension led to subsidence and deposition of the Hartshill Sandstone and Stockingford Shales. “The Ridge” was part of the East Avalon continent.

MANCETTER SHALE FORMATION 30-75m (98 – 246 ft)
length of outcrop 7.0 km (4.37 miles) maximum height above Ordnance Datum 130 m (426 ft)
SP352917 to SP305972

Grey to grey-green mudstone and glauconitic sandstone

Lingulella; Svealuta; Grandagnostus; Ciceragnostus; Innitagnostus; Anabarochilina; Ptychagnostus; Tomagnostella; Lejopyge; Timofeevia; Hypagnostus; Cristallinium; Diplagnostus; Agnostoglossa

ABBEY SHALE FORMATION 10-40m (32.8 – 131 ft)
length of outcrop 7.0 km (4.37 miles) maximum height above Ordnance Datum 130 m (426 ft)
SP352917 to SP306972

Grey, green and black mudstone with limestone and glauconitic sandstone

Hartshillia inflata; Hartshillina spinata; Clarella (Centropleura); Luhops (Centropleura); Anopolenus; Meneviella (Erinnys); Tomagnostus; Paradoxides abenacus; Peronopsis; Pleuroctenium; Ptychagnostus; Stenotheca; Protospongia; Linnarsonia; Beyrichona; Eodiscus; Lingulella

PURLEY SHALE FORMATION 200m (656 ft)
length of outcrop 6.8 km (4.25 miles) maximum height above Ordnance Datum 140 m (460 ft)
(N.B. lowest part in the Comley Series)

SP352917 to SP307972

Red, grey-green and purple mudstone

Callavia; Strenuella; Serrodiscus; Hebediscus; Chelediscus; Alisina; Eodiscus;

Eliasum; Skiagia; Paradoxides; Coleoloides; Acrothele; Botsfordia

COMLEY SERIES

Palaeogeographic position in the Comley 520 Ma. Near Australia-Antarctica: 60oS 170o?W. Deep sea, offshore muds in the Midland Basin, Charnian land Massif to the north east and low lying Pretannia to the south west, rapid deepening of Welsh Basin. Many unique small shelly fossil that link the rocks with Canada, China and Siberia.

HARTSHILL SANDSTONE FORMATION

Woodlands Member 9-14m (29 – 46 ft)
length of outcrop 5.0 km (3.1 miles) maximum height above Ordnance Datum 140 m (460 ft)
SP353920 to SP319957

Dark grey glauconitic sandstone

Coleoloides; Torellella

Home Farm Member 2-3m (6.5 – 9.8 ft)
length of outcrop 5.0 km (3.1 miles) maximum height above Ordnance Datum 140 m (460 ft)
SP353920 to SP319957

Quartzose conglomerate, sandstone and Hyolithes Limestone

Hyolithes; Planolites; Hyolithellus; Rhombocorniculum; Stenotheca; Orthotheca; Coleoloides; Micromitra; Paterina; Eccentrotheca, Torellella; Bemella

Jees Member 5-6m (16.5 – 19.6 ft)
length of outcrop 5.0 km (3.1 miles) maximum height above Ordnance Datum 140 m (460 ft)
SP353920 to SP319957

Dark-red glauconitic sandstone

Cruziana; Arenicolites; Planolites; Isopodichnus; Didymaulichnus

Tuttle Hill Member 150m (492 ft)
length of outcrop 4.7 km (2.93 miles) maximum height above Ordnance Datum 140 m (460 ft)
SP354921 to SP320956

Pink and dark-red glauconitic sandstone

Gordia
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Etone Priory ruins, Manor Court Road, Nuneaton (mainly Tuttle Hill Member)

Park Hill Member 30-56m (98 – 183 ft)
length of outcrop 3.5 km (2.2 miles) maximum height above Ordnance Datum 135 m (443 ft)
SP351925 to SP326952

Grey sandstone

Psammichnites; Neonereites; Arenicolites; Planolites; Diplocraterion

Boon’s Member 0-40m
(0 – 131 ft) does not outcrop – only seen in Boon’s quarry

Red sandstone and breccia

Several fossils, including trace fossils are also known from this formation.

Leiosphaeridia; Psammichnites; Neonereites; Arenicolites; Planolites, Diplocraterion; Gordia; Isopodichnus; Didymaulichnus
The Cambrian story
The rocks are affected by folding (mainly from the Varsican - Hercynian time – 250,000,000 years ago) and occur on the limb of faulted syncline and anticline structure. The local rocks preserve some unusual fossils from this period. It's called the Cambrian period, because the rocks are well preserved in Wales and geologists first described them there. The generally agreed dates for this period are 520 - 500 million years ago (Ma) with the Merevale Shales perhaps 487 Ma.

The extent of Cambrian deposition is still being defined; it is known that many parts of the central Midlands are underlain at depth by mudstones and sandstones attributable the Formations listed below. The way these rocks are encountered is during deep core drilling for new mineral investigations (coal, natural gas, oil etc.). The rocks are often more altered than their exposed counterparts – it is the fossil record that helps to place them in their correct part of the time scale.

The period was characterised by marine deposition of thick layers of sand followed by thick deposits of shale and mudstone. This early ocean, must have had life in it but little is preserved save for a few worm trails. The sand became sandstone (even Ortho-Quartzite) of a very pure quality and has been locally quarried for many centuries. It lasted million years, and in parts of the UK as much as 21,320m (70,000 ft) of rock were laid down, unlike N Warwickshire where it is 1,130m (3,700 ft) of rock. Those early sediments were initially much thicker, but with time it compressed, dehydrated and reduced in thickness. During that time period N Warwickshire and its tectonic plate moved some 1,600 km (1,000 miles) in the Southern Hemisphere. At this time a narrow sea called the IAPETUS OCEAN existed and it had a small branch lying at an angle called the RHEIC OCEAN. In these waters the conditions must have gradually calmed and deepened because the rock types later became silty and clayey. Over the millions of years several hundreds of metres of sediment collected. In that silt and mud were to be preserved some of the most remarkable fossils that any region could boast of! Although this ocean was not too salty or the healthiest of places it was fairly warm and had enough oxygen and sunlight for life to survive. Various researchers have estimated the global proportions of the main sedimentary rocks:

Shales/mudstones form
80% -
83% of all known sedimentary rocks

Sandstones



8% -
15%
“

“


“

Limestones



5%
 -
9%

“

“


“

The traditional understanding for deposition environments has not changed dramatically, even with the Plate Tectonic theory growing in stature over the last few decades. Most sediments were deposited in water in “The Ridge’s” rock succession. Deep, poor sunlight, calm, low oxygen waters created shale and mudstone. Shallower more energetic waters generally created sandstone and siltstone. Clean, oxygenated, calmer water, in the sunlight zone usually formed limestone. 

It is thought that by the beginning of the Cambrian period most major invertebrate animals groups (phyla) existed. The early ancestors of the vertebrates (Proto-Chordates) were also alive. The mystery of why so little was preserved in the Precambrian rocks is still an active debating point. There are many factors – skeletons or hard parts were not very chemically or mechanically stable so did not get preserved. Erosion and weathering conditions were so severe they destroyed any dead animal’s fossilisation process.

The world’s Cambrian System of rocks have been successfully sub-divided into fossil animal Zones (Biozones). Many of these are based on Trilobites because they were free-swimming larvae (and adults) that could migrate many kilometres (miles) in a generation. They also had many distinctive external hard parts (exoskeleton) that preserved well. 

Most of the Internationally recognised trilobite zones have now been found in the Nuneaton-Atherstone area. The most important one, yet to be proven at the surface, is the Upper Cambrian Agnostus pisiformis Zone. It was successfully identified in the Merevale Boreholes of the 1960’s. There is considerable hope that it will be finally identified during the restoration of Purley Quarry.
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Purley Quarry before restoration

TRILOBITES

The creature most determined to conquer that young ocean was the TRILOBITE. An ancient Arthropod ancestor of the insect, lobster, and king crab. They had 3 parts to their body: Head (cephalon), Thorax, Tail (pygidium). They came in many shapes and sizes - some blind, others with huge eyes, some were tiny, whilst giants over 300mm (12 ins) long existed. Some came a long way and may have just passed through. They were not alone, there were snails, brachiopod lampshells, bivalve shellfish, squid types, worms and sponges etc. The trilobites cast or shed their skins frequently during life to allow for growth. Many of the fossils that are found consist of these moulted skins. The creature was most like a crab in that it had a hard outer skin or exoskeleton. It would withdraw some of the mineral salts from this skin so that it could soften and then the skin would crack along sutures until the animal could pull itself clear. The animal had fed actively for several days beforehand so that it could grow rapidly. The skin would then have mineral salts chemically deposited back into it to make the exterior skin strong and hard. This was always a dangerous time because the animal was unprotected.

As early as 1880 Lapworth found examples e.g. Callavia.

1913-16 Professor Vincent Illing made his now famous pioneering study at Hartshill Hayes. It was the first time that anyone had systematically and meticulously studied a set of rocks so thoroughly. He discovered many new to science. Clarella (Centropleura); Luhops (Centropleura): Hartshillia; and Meneviella (Erinnys).

1960-5 Smith, White and Rushton studied the local rocks and added new types to the record. Irvingella (Olenus); Pseudagnostus; Eodiscus; Anopolenus; Strenuella; Serrodiscus, Alisina; Hebediscus; Chelediscus.

1972, 1978 and 1985 the author added well-preserved and some important unknown ones to the UK record: Clarella impar; Luhops expectans; Luhops? pugnax; Paradoxides abenacus; Tomagnostus

Peronopsis; Pleuroctenium

Some of the trilobites are unique to the area and some are named after it:

Irvingella (Olenus) nuneatonensis; Hartshillia inflata; Hartshillina spinata
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Luhops pugnax trilobite

MINERALS AND BUILDING STONES

The rocks that accompanied these fossils are mainly shales and mudstones with some siltstones, sandstones and thin limestones. There are not only fossils in this sequence but also minerals:


- Barytes (a useful source of barium for hospital tests)


- Iron Ores (haematite kidney ore, limonite yellow ochre)


- Manganese ores (mainly in the Cambrian Quartzites and shales)

Manganese

occurred in such quantities that a survey was undertaken in 1809 and a large industry developed afterwards between Abbey Green and Atherstone Outwoods. The ‘Cave’ at Purley Chase is an old mine. Lumps as large as 2.4 m (8 ft ) were found, at one time a geologist, named Parkes, stated that he found a new type of ore which he named VARVICITE. This was later found to be a mixture of several well known ores e.g. Pyrolusite and Psilomelane. There were many manganese workings shown on old maps, most of the ore was sent to the bleachers of Lancashire. There are still dumps and old workings in Hartshill Hayes and also remains of a washing pond with a dam at Hartshill. The industry ceased by 1920. Cook  (2006)
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“The Cave” at Purley Chase

Fuller’s earth

this soft, yellowish deposit occurred at the top of Queen's Road, Nuneaton, between 1870's and early 1900's. It was very weathered Cambrian shale, and not a true Fuller’s earth. It was used for de-greasing wool etc. Where the soil was more sandy and clay-like the Romans used it for making their pottery called Mortaria. Production kilns have been found at Tuttle Hill and Windmill Hill.

Ortho-Quartzite/Quartzite. This rock is thought to be Cambrian by scientists and Precambrian by others. Local quarrymen called it Grey or White Granite; geologists call it ortho-quartzite. The old methods of quarrying used wedges and hammers; transport was by extensive tramway systems. It can be found in buildings from as early as St. Mary’s Priory and Church, Merevale church, Leather Mill Lane millrace, Ansley Hermitage, Hartshill Castle and the former Horeston Grange. It was also used by the Romans in road building. Lovegrove proclaimed it one of the strongest rocks in the world in 1929. It has been used for road building in Britain and elsewhere for a long time. The quarries are coming to the end of the accessible reserves. Several fossils, including trace fossils are also known from this formation.


- Leiosphaeridia; Psammichnites; Neonereites; Arenicolites; Planolites


- Diplocraterion; Gordia; Isopodichnus; Didymaulichnus

Baked Shale

Cambrian mudstones and shale that have been heated and squeezed to make them stronger. They occur in bands extending from Marston Jabbett to Merevale. Sometimes they are so hard and split so readily, they have been used as roof slates e.g. the former Sudeley Castle (Griff Manor House), near Griff House Hotel and possibly Etone Priory.

Barytes

only occurs in small veins and as joint infilling. Midland Quarry (now a canal marina in part) produced large cobble sized pieces of Barytes. It is the source of barium for hospital tests.

Lead (Galena)

small veins of Galena occurred at Griff Quarry and Purley Quarry associated with igneous activity from Lamprophyre sill injection.

Zinc (Sphalerite)

small veins of Galena occurred at Griff Quarry and Purley Quarry associated with Fluorite, Apatite and igneous activity from Lamprophyre sill injection.

Iron

haematite kidney ore, limonite yellow ochre, pyrites – all occurred in small veins and masses throughout the whole Cambrian sequence.

Calcite (white or pink) and Quartz (clear or milky) veins are very common

Geological conservation sites

The following four sites were given detailed coverage in the recent Geological Conservation Review (Rushton 2000) – summarised as follows

MAN ABELL (BOON'S) QUARRY (SP 329 947)
SSSI

Boon's (also known as Man Abell's Quarry) shows an early Cambrian transgression (a fan-delta derived from the erosion of an irregular local topography) on the Precambrian Caldecote Volcanic Formation. It is the type (and only) locality for the Boon's Member, the lowest division of the Hartshill Sandstone Formation.

Lapworth (1898) originally divided the Hartshill Quartzite into 3, the Park Hill, Tuttle Hill and Camp Hill quartzites. Brasier et al. (1978) subdivided the Camp Hill division into three members, and when Carney (1992a) re-described the sequence he referred the lowest 19 m of the Park Hill Member in the area of Boon's Quarry to a newly identified Boon's Member.

It is not seen in Judkins' Quarry (SP343932) and the Park Hill Member rests directly on the Caldecote Volcanic Formation. General accounts of the geology are given in Bridge et al. (1998), Carney (l992b), and Carney and Pharaoh (1993).

Boon's Quarry is a western extension of the older Hartshill Quarries and shows the upper 1 - 2 m (3 – 7 ft) are reddened by sub-aerial weathering before deposition of the Boon's Member, it comprises red to dark-red medium to coarse-grained sediments, subdivided into units A-C (Bridge et al., 1998).

C: Pink or grey sandstones, more than 7m (23 ft) thick, rarely with planar cross-bedding and with relatively few breccia layers. Beds occasionally coarsening in grain size upwards with undulating upper surfaces indicating wave or current action.

B: Red, massive to planar-bedded lithic sandstones, minimum of 9 m (30 ft) thick, with thin layers breccia. Thin mudstone beds with breccia layers, and one yielded sphaeromorph acritarchs. The proportion of breccia decreases in the upper layers. The sandstones include large proportions of sub-rounded quartz grains and Precambrian volcanic debris.

A: More than 3 m (10 ft) of planar-bedded granule-stones with lenses of massive breccia and conglomerate that include boulders up to 2m (6.5 ft) in diameter of Precambrian crystal-lithic tuffs.

The lowest Park Hill Member beds are exposed in the SE part of this quarry (SP3312 9442) and shows significant cross-bedding with a rippled top. This horizon also contains detrital glauconite. The only fossils recorded from the Boon's Member are acritarchs. They are of no precise stratigraphical significance but indicate a marine depositional environment (Bridge et al., 1998, p. 29).

This quarry, although partly infilled and flooded, gives a unique picture of early Cambrian history and geography of the Midland Platform. The Hartshill Sandstone Formation demonstrates the onset of deposition during the early Cambrian marine transgression. The formation is not accurately dated, but using lithofacies arid trace-fossil association matches with SE Newfoundland (Random Formation) (Brasier, 1989), suggests it is of Tommotian and possibly pre-Tommotian age. The Hartshill Formation is referred to the early Cambrian Comley Series, and Brasier (1986) has mutually related (correlated) the higher parts with the Tommotian Stage in Siberia, based on the fauna of small shelly fossils in the Home Farm Member – he was persuaded it may be a late Precambrian fauna!

The ancient Precambrian topography appears to have been eroded and weathered by subaerial means, often producing interesting ‘Onion’ or Spheroidal weathering. This was followed by a Plate Tectonic rifting event, which initiated further erosion and deposition formation of the lowest Boon’s Member beds. There rocks appear to be mass-flows down SW facing palaeo-slopes. The angular fragmentary minerals suggest transport over short distances with little re-working. A mudstone in the overlying unit contains acritarchs that indicate that the depositional environment was marine, and the presence of turbidite beds suggests a fan-delta environment. Mature sediments appear in the uppermost unit are re-worked by tide action along a shoreline. The overlying Park Hill Member is interpreted as a sandy shore deposit, representing another cycle of deposition that covered this ancient rifted topography. For all the above reasons the quarry is therefore unique.

WOODLANDS QUARRY (SP 3245 9473)

SSSI

The quarry is now partly infilled and very overgrown, it is, however, the type locality for the Home Farm Member of the Hartshill Sandstone Formation. It has regional significance for the correlation of the Lower Cambrian. The strata contain a rich fauna of 30+ species of small shelly fossils (SSF) and microfossils, with algal stromatolites. The SSF have proven internationally valuable in correlation. It is the type locality for at least eight species. The quarry also exposes the base of the overlying Purley Shale Formation.

Lapworth (1898) recorded a calcareous unit, the 'Hyolithes Limestone' or Hyolite limestone, in his Camp Hill Quartzite division of the Hartshill Quartzite. He listed a fauna from this limestone (he referred it to the lowest Cambrian) and it correlated with Comley, Shropshire. Lapworth's (1898) stratigraphical nomenclature was adopted by Illing (1913), Eastwood et al (1923), Allen (1968) and Rushton (1974). Cobbold (1919) described the fauna and inferred that it was older than any from the Comley Limestones.

Brasier et al (1978) revised the succession and named 3 members, equivalent to the Camp Hill Quartzite:

Purley Shale Formation

consists of dark red blocky mudstones with a few calcareous concretions. There are 10 m (33 ft) exposed in this quarry; the base rests sharply on the Woodlands Member. Rushton (1966) described trilobite fragments, possibly Callavia, from 0.3 - 1 m (1 – 3 ft) above the base of this shale and from the same horizon elsewhere along strike, and Brasier (1989) reported Coleoloides, tubes of Platysolenites antiquissimus Eichwald and Teichichnus burrows. The presence of trilobite fragments at the base suggests an Atdabanian age, whilst the occurrence about 70 m (230 ft) higher of a fauna with the trilobite Serrodiscus bellimarginatus suggests correlation with a level near the Atdabanian-Botomian boundary and with the S. bellimarginatus fauna in the Brigus Formation of SE Newfoundland (Rushton,1966).

Woodlands Member (youngest)

consists of dark-grey, glauconitic, sub-arkosic sandstones with some mudstone, up to 14 m 46 ft) thick. Some cross-bedding occurs with some thin mudstones containing interesting sedimentary structures. Brasier (1989) also found scarce Coleoloides and Torellella. It is interpreted as a body of shallow water sediment deposited during a lower sea level. Subsequent deepening caused the erosion debris source to move landwards.

Horne Farm Member

represents deposition in relative rise in sea level, flooding sand debris allowed carbonate sequences to form slowly with alternating episodes of submarine scouring. This member is equivalent to Lapworth's ‘Hyolithes Limestone' and from it Brasier (1984, 1986) described many fossil organisms. This member is principally exposed in Hartshill area quarries, and much detailed information has been derived from them (Bridge et al., 1998); but as these are subject to change, the type section was taken at the permanent exposure in the disused Woodlands Quarry. General accounts of the geology are given in Bridge et al. (1998), Baldock (1991) and Brasier et al. (1978). It overlies the Jee's Member with a disconformity (and visible erosion surfaces). The succession is as follows:

3: 'Hyolithes Limestone', about 1 m (3.3 ft) thick. Dark red to grey sandy limestone, sometimes nodular, with occasional siltstones, shaly mudstones, Brasier (1986) recognized 12 thin units or beds, many of them separated by clear discontinuities. Over 30 fossil types have been found: Brachiopoda, Hyolitha, Mollusca, protoconodonts, tommotiids and problematical tubular fossils such as Coleoloides and Hyolithellus; the fauna of Bed 10iii is particularly interesting and diverse. The base of Bed 2 is an eroded old surface resting on a phosphate rich limestone conglomerate (Beds Ii-Iv). The fauna includes Paterina, Coleoloides, Hyolithellus, Torellella, Sunnaginia, Camenella and a few Hyolitha.
2: Calcareous micaceous sandstone, glauconitic and bioturbated, up to 0.5 m (18 ins) thick.

1: Basal quartzose conglomerate, less than 0.5 m (18 ins) thick. The fauna here includes Paterina phillipsii (Holl), Coleoloides typicalis Walcott, and species of Hyolithellus, Sunnaginia and Turcutheca?

Jee's Member

consists of alternating dark red, buff or green sandstones with shales dipping 40° SW. The sandstones are well-bedded or cross-bedded, heavily bioturbated, the top of each layer preserve interesting gravelly structures (Bridge et al., 1998). Strata at the N of the quarry contain the trace fossils Arenicolites, Didymaulicbnus, Isopodichnus, Planolites and Rusophycus?

The ancient and eroded Precambrian rocks on the margins of the Midlands Platform were gradually covered by a marine incursion or transgression. This created rocks, now known as the HartshilI Sandstone Formation. Brasier (1986, 1989) correlated this formation with the Tommotian and basal Atdabanian of Siberia. The SSF fauna in the Home Farm Member preserves early forms of Allatheca degeeri (Holm) and Rhombocorniculum insolutum. Matthews and Missarzhevsky (1975) suggested a correlation with the Siberian upper Tommotian and SE Newfoundland Camenella baltica Zone.

This quarry is internationally important because it is the only permanently exposed site where the fossil communities in the Home Farm Member are preserved. They represent the oldest diverse SSF assemblages known at outcrop in the UK and enable correlation with similar faunas known elsewhere from Siberia and Newfoundland.

ILLING'S TRENCHES, HARTSHILL HAYES (SP32409423)

LGS

Illing's Trenches are the type locality for the Abbey Shales Formation and are the only place where the total thickness of the formation has been studied. The shales contain a good fauna and this site is internationally significant, being the type locality for over 20 types of trilobites. The succession of trilobites is the best-documented of any mid St David's Series in the UK, making this an important site.

Illing (1916) defined the Abbey Shales as a succession of variegated, grey, shaly mudstones, with occasional Fool’s Gold. They differ quite markedly in colour from the underlying Purley Shale Formation and from the Mancetter Shale Formation. Although the Abbey Shale Formation was poorly exposed, Illing was able to map the outcrop from Atherstone Outwoods in the NW to Camp Hill in the SE. There have been minor adjustments to the outcrop map since then. Along the outcrop the thickness varies from 10 m - 40 m (33 – 131 ft). General accounts of the geology are given by Bridge et al. (1998) Taylor and Rushton (1971) and Cook (1977) described a temporary exposure of Abbey Shale Formation near Stockingford.

Illing’s family had moved to Hartshill in the early 20thC; further research indicates small roadstone quarries were operating in the Hayes, and fossils were being found. Illing apparently became interested and got a proper trench constructed about 40 m (131 ft) long. The shale was 30 m (99 ft) in thickness and dipped 60° to SW. Illing (1916) described the succession in minute detail, and today the trenches are obliterated so that no further work can be done.

Illing recorded 22 fossil-bearing horizons, which yielded sponge spicules, brachiopods Linnarssonia, hyolithids, Stenotheca, and more than 50 species of trilobites, including 32 Agnostids. He described all the trilobites and computed their occurrences bed by bed, Illing (1916). Rushton (1979) reviewed the Agnostids and Lake (1906-1946) revised most of the other forms. The site of Illing's Trenches is the. type locality for at least 22 zoologically named and described trilobites. Illing had 12 new species or subspecies of Agnostids, he also described 5 new multi-segmented (more than 3 segments = polymerid) species, to which Lake added three more. The Abbey Shales fauna exceeds 50 valid trilobite types (Illing 1916).

The Abbey Shale Formation is thought to have been deposited on a fairly shallow marine shelf during a period of poorly oxygenated water when dark pyritic muds accumulated. There were also periods when tidal currents (Allen, 1968) deposited thin layers of glauconite. These varying conditions led to colonization by benthic trilobites.

Illing grouped the trilobite finds into six faunas, which Rushton (1979) correlated approximately with the Scandinavian zones. Detailed research work by Thomas et al. (1984) and has made it possible to correlate it with St David's area in South Wales (Illing, 1916), St Tudwal's Peninsula in Wales and Manuel's Brook SE Newfoundland (Howell, 1925). Illing's Trenches are a key site for their faunas that gives greater understanding of the Middle. Cambrian in Britain and the Acado-Baltic realm. They have potential for evolutionary studies of certain trilobites and the analysis of bottom dwelling faunas and their Cambrian shelf sea habitat.

Illing's Trenches are the only place in England where the rich trilobite assemblages of the mid part of the Middle Cambrian Period have been seen. They are type locality for several trilobite species. The succession of these trilobite zones is now used as a standard for precise dating of rocks of similar age elsewhere in Britain and abroad.

PURLEY QUARRY SP304963 and OLDBURY HILL QUARRY SP311949

Proposed SSSI / LGS

These are some of the best exposures of the Stockingford Shale Group, which itself is the most complete sequence (but attenuated) of the Cambrian System in England. They have the only large exposure of Upper Cambrian rocks in England. Lapworth (1886) distinguished the middle part of the Stockingford Shales as the 'Oldbury Shales', which he referred to the Upper Cambrian. Illing (1913, 1916) recognized 4 subdivisions of the Oldbury Shales, in descending order:

Monks Park Shales

Moor Wood flags and Shales

Outwoods Shales

Abbey Shales

He showed that the Abbey Shales were Mid Cambrian and also found Upper Cambrian fossils from the Outwoods Shales. Taylor and Rushton (1971) described the 4 Merevale boreholes that cored almost the whole thickness of Oldbury Shales. They identified a further subdivision at the base of the Outwoods Shales - the Mancetter Grits and Shales.

Oldbury Hill Quarry extracted the thickest lamprophyre sill, which is intruded into the Stockingford Shales. This quarry is also due for infill in the near future as a new quarry is opened up on the site of the Oldbury Reservoir canal feeder. Fossils, were not easily found and occurred at several distinct horizons (Taylor and Rushton, 1971). Oldbury Quarry was extended since that description. The large sill, 30 m - 50 m (98 – 164 ft) dipped at about 20o SW. The Outwoods Shale Formation comprise:

Pale-grey and dark-grey mudstones interbedded together with thin, silty and micaceous beds and lamellae, often burrowed

Dark organic, pyritic mudstones – unburrowed

In Oldbury Quarry Olenus truncatus occurs 25 m (82 ft) below the sill and is overlain, 17 m (56 ft) below the sill, by O. wahlenbergi Westergard. Above the sill O. cataractes Salter, Proceratopyge tullbergi Westergard and P. cf. rectispinata (Troedsson) were collected. Other types were Homagnostus obesus, 'Grandagnostus' falanensis (Westergard) (now referred to Peratagnostus by Robison, 1994), other arthropod species including Cyclotron lapworthi, sponge spicules, hyolithids and lingulid brachiopods.

The original 1967 Purley Quarry is nearly filled in, although it was extended recently to the E and NE; it is now subject to final infill with landscaping. In November 2003 the quarry owner, Hanson, made an excavator available for the author to trace the Agnostus pisiformis Zone. Specimens and lithologies were encouraging and it is now hoped that during the restoration and landscaping, an area will be more fully excavated to establish the Zone for UK Cambrian stratigraphy.

The best section was 25 m (82 ft) below the sill and yielded Modocia anglica Rushton. 3 m (10 ft) above that the trilobite Proceratopyge cf. nathorsti Westergard.

The commonest trilobites were Olenus gibbosus (Wahlenberg), Glyptagnostus reticulatus (Angelin) and Homagnostus obesus (Belt).

Olenus austriacus Yang (Rushton, 1983) was found 10 m (33 ft) above the sill, and the occurrence of Olenus truncatus (Brunnich) and Olenus transversus Westergard about 5 m (16.5 ft) higher indicates the base of the truncatus subzone.
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Olenus austriacus

The Stockingford Shale Group is considered to have been deposited in a quiet outer shelf sea setting in shallow depths of water. The dark and pale mudstone alternations of the Outwoods Shale Formation are believed to represent more or less poorly oxygenated waters, and the lack of sandstones suggests quiet conditions.

Merevale No.3 Borehole showed the lowest 9 m (29.5 ft) of the Outwoods Shale Formation is in the laevigata Zone, the highest zone of the Middle Cambrian, and that the succeeding 58 m (190 ft) are in the lowest Upper Cambrian pisiformis Zone (Rushton, 1978). Only the uppermost part of the latter zone is known from outcrop at the present site.

At Purley and Oldbury Hill Quarries, all 4 of the recognized subzones of the Olenus Zone were present, in sequence, in the 60 - 70 m (197 – 230 ft) of shales exposed above the pisiformis Zone. The full thicknesses of the gibbosus subzone 14 m (46 ft), truncatus subzone 10 m (33 ft) and wahlenbergi subzone about 20 m (66 ft) were exposed but only the lower 10 - 20 m (33 – 66 ft) of the cataractes subzone, whose total thickness is estimated as nearly 100 m (328 ft) (Rushton, 1983).

Purley Quarry the sill was in the gibbosus Zone, whereas in Oldbury Hill Quarry (and Jubilee Quarry) it lay between the wahlenbergi and cataractes subzones; this proves the transgressive nature of the sill across more than 30 m (98 ft) of beds between Purley and Jubilee quarries (Taylor and Rushton, 1971).

These Quarries once showed the only large exposures of the rocks of Merioneth Series in England and were the only good fossiliferous representatives of the Stockingford Shale Group then exposed.

Jubilee Quarry, the site of the Merevale No.3 Borehole, is now filled in and landscaped.

The Precambrian and Lower Palaeozoic outcrops are approximately 15.2 km2 (5.9 sq miles) in size; when compared to the area of the Vice County of Warwickshire 38, that represents about 0.59% of its area! 

About 1.3 km2 (0.5 sq miles) or 8.5% of this have been extracted by quarries. 

The actual variety of rocks, minerals and fossils however is quite staggering in this part of the county: over 40 types of rock, over 40 types of mineral and over 200 types of fossil!

This was deep, almost freshwater sea with offshore muds in the Midland Basin. The Charnian land Massif was to the NE and low-lying Pretannia to the SW, there was rapid deepening to the W of the Welsh Basin. N Warwickshire and it formational rocks were between present day Antarctica and Australia. As the seas shallowed, sediments were still deposited. Crustal extension led to subsidence and deposition of Hartshill Sandstone and Stockingford Shales. Nuneaton was part of the East Avalon continent.

Ordovician (or Caledonian?) Igneous rocks: The Midlands Minor Intrusive Suite.

Landscape

The intrusive sills (or sheets) are hard, strong rocks and when they occur in shales they transform the scenery into marked linear ridges, running for hundreds of metres at elevations above 90 m (295 ft). This higher ground appears to nose-dive down as it approaches Nuneaton. The Cambrian and Ordovician sills become progressively overlain by Triassic deposits. It is more than likely these ancient rocks formed a distinctive mountain ridge by Triassic times (Lapworth and Wills suggested heights up to 3,000 m or 4.8 miles!) and this was subject to prolonged erosion and folding/faulting. In early 20thC quarrying operations, Triassic wadis (arroyos) were identified in the Precambrian and Cambrian surface. These gorge-like erosion valleys may account for the lower datum of the quartzites and shales in the Nuneaton-Abbey Green area.

The sill injection causes the adjacent shale to be baked (thermal metamorphosis) thus zones of hardened rock become more difficult to erode. When they intrude the harder quartzites they do not form such distinct features (the quartzite is hard and already forms an erosion-resistant hill-feature). The thin sandy-gravelly soils are often iron-rich, and rocky with good drainage. Vegetation is varied from grazing pasture to arable (wheat) and remnants of the Forest of Arden exist at Hartshill Hayes. A distinctive conical hill feature near Mancetter (Rawn or Raven Hill) is thought to be a laccolith or lens-like part of a sill. Other prominent ridges (e.g. Oldbury Hill) were noticed by Bronze Age and Roman settlers, who constructed earthworks and Forts at these locations.

Today several quarries still exist in these sills (but many have also been infilled or flooded) the sills occur in all of the Cambrian strata between Marston Jabbett and Merevale.

These injections of molten rock (igneous intrusions) were noticed by Prehistoric men – probably as crag-like exposures that were quarried for axe-hammers. The late Victorian geologists described the rock as a Diorite or Camptonite of Ordovician age. (it was also called Lime Bostonite or Minverite). This appraisal was later revised to Spessartite Lamprophyre of Caledonian age (Silurian-Devonian boundary) Taylor and Rushton (1971). The recent geological survey has conducted much research into these rocks and re-assigned them to the Upper Ordovician.

The Cambrian rocks of “The Ridge” began to compress and harden over the next 50,000,000 years. By the end of the Ordovician, molten rocks would be injected into those sediments. The activity causing molten injection was to do with Plate Tectonic processes (and the types of margin or boundary) of these Plates were powerful enough to force Lamprophyre between the beds of quartzite and shale. It injected or intruded in layers as thin as 6 mm (0.25 in) up to layers 30 m (100 ft) thick in Oldbury Hill. The length of outcrop is up to 12 km (7.5 miles) and maximum height above Ordnance Datum 169 m (555 ft). Some geologists think that a seafloor-spreading zone opened between Belgium and Central England and then ‘welded shut’ again. This spreading and failing type of boundary is known as an aulacogen. (Evans 1979)

These layers usually lie parallel to the strata so they are called CONCORDANT SHEETS or SILLS. They sometimes cut across beds (transgressive sills) and even send off branches (Dykes). This activity obviously affected the local rocks. Some were cooked, baked and burnt. Others had lots of mineral veins pushed into them such as CALCITE and IRON PYRITES Fool's Gold. During the process of injection pieces of rock are often digested or just trapped, these can be called rafts, strangers or xenoliths. 

What is a Spessartite Lamprophyre?

The Lamprophyre is a highly changed rock. It is a medium grained intermediate rock grains 1-5mm (0.04 – 0.2 in) in size, rock containing less than 10% visible free quartz). It contains a predominance of ferromagnesian minerals (e.g. olivine, augite, hornblende and biotite mica) and these are associated with feldspars and felspathoids (e.g. Nepheline, Leucite and Analcite). When the feldspar is mainly Plagioclase (Sodium/Calcium Aluminium Siliciate) and it is associated with hornblende the name Spessartite Lamprophyre is used – nothing to do with the manganese Garnet however.

When it began to move as molten magma its minerals began to change and re-crystallise. Today it varies in appearance from very hard speckled blue-black when fresh to soft dirty brown lumps when rotted. In that latter form it is often seen with crumbling brown shells; these are called spheroids; a product of spheroidal or onion weathering.

“The Ridge” was somewhere near 35oS and 95oW, SE of present-day Easter Island at the time of this intrusion - time when ‘Africa’ was moving towards prehistoric England.

It has been used occasionally by the Romans for road building; more importantly by Neolithic (New Stone Age) man for Axe-Hammers. Nuneaton is famous for its pre-historic Axe Factory: Group XIV on the national scheme. The axes were made somewhere in the Griff Hollows area although Oldbury Hill is a possible second site. Every axe found usually has a thin slice cut off it for study under the microscope. The mineral type and content is studied in great detail that enables the axe origin to be identified. There are many degrees of finish to the known axes, some are completely shaped and sharpened; others are at the "rough-out" or "rough-hew" stage. Axes have been found in many parts of Great Britain showing that they were traded and transported by Stone Age man. Most are in museums such as Coventry and Warwick.

The local quarrymen called it:

DUN DICK

GREENSTONE

BLACK GRANITE

BROWNSTONE

The later use for the stone was in buildings such as Caldecote church, the former Old Wharfe Inn, Coton Vicarage wall, Arbury Knights Templar, Etone Priory, Sudeley Castle, stone walls and modern road surfaces.

Local Quarries and their current status in 2016

* notable fossil, mineral or rock locality

SSSI = Site of Special Scientific Interest

LGS/RIGS = Local Geological Site (formerly Regionally Important Geological Site)

	QUARRY NAMES
	O.S. GRID REFS.
	ROCK TYPE
	Status

	BLUE HOLE
	SP343933
	BASALT (c.1890-1930)
	Absorbed into Judkins N, 1970’s

	BOON'S
	SP342933
	QUARTZITE
	Absorbed into Judkins N, 1970’s

	CALDECOTE / WINDMILL HILL
	SP336938
	QUARTZITE
	Absorbed into Judkins N, 1970’s

	CALDECOTE HILL
	SP339934
	QUARTZITE
	Absorbed into Judkins N, 1970’s

	CAMP HILL GRANGE
	SP332936
	LAMPROPHYRE
	Infilled 1960’s

	GRIFF HOLLOWS
	SP359897
	LAMPROPHYRE
	Infilled 1990’s

	GRIFF HOLLOWS
	SP361895
	LAMPROPHYRE
	Infilled 1990’s LGS

	GRIFF HOLLOWS
	SP360897
	LAMPROPHYRE
	Infilled 1990’s

	GYPSY LANE NORTH
	SP362890
	LAMPROPHYRE
	Infilled 1960’s

	GYPSY LANE SOUTH
	SP362887
	LAMPROPHYRE/BAKED SHALE
	Active, LGS

	HARTSHILL SOUTH CHERRY TREE
	SP326950
	QUARTZITE
	Infilled 1960’s

	HARTSHILL QUARRY
	SP328947
	LAMPROPHYRE/QUARTZITE
	Partly infilled 2001, SSSI

	JEES NORTH / MAN ABELL*
	SP332945
	LAMPROPHYRE/QUARTZITE
	Infilled, flooded 2000

	JEES SOUTH
	SP334940
	LAMPROPHYRE/QUARTZITE
	Flooded

	JUBILEE QUARRY
	SP307957
	LAMPROPHYRE
	Infilled 1970’s

	JUDKINS SOUTH 
	SP349927
	QUARTZITE
	Infilled 2003

	JUDKINS NORTH*
	SP345933
	QUARTZITE/BASALT/ QUARTZ FELDSPAR
	LGS, potential SSSI

	MANCETTER / OLDBURY HILL
	SP309955
	LAMPROPHYRE
	Active, partly flooded

	MARSTON JABBETT
	SP374884
	LAMPROPHYRE
	Flooded 1970’s

	MARSTON JABBETT
	SP373883
	LAMPROPHYRE
	Flooded 1970’s

	MARSTON JABBETT
	SP372883
	LAMPROPHYRE
	Flooded 1970’s

	MAWBOURNES

*
	SP304963
	LAMPROPHYRE
	Absorbed into Purley Quarry, face preserved

	MEREVALE (BROUGHTON HILL)
	SP289977
	LAMPROPHYRE
	Removed for road widening 1988


	QUARRY NAMES
	O.S. GRID REFS.
	ROCK TYPE
	Status

	MIDLAND
	SP352925
	QUARTZITE/LAMPROPHYRE
	Partly infilled to create stable conditions for  housing

	MONKS PARK WOODS
	SP304963
	LAMPROPHYRE
	Infilled 1960’s

	MOORWOOD
	SP318938
	LAMPROPHYRE
	Infilled 1970’s

	MOORWOOD
	SP319937
	LAMPROPHYRE
	Partly infilled, LGS 

	MOORWOOD
	SP317939
	LAMPROPHYRE
	Infilled 1980’s

	NUNEATON COUNCIL or POOR’S PIECE
	SP339934
	QUARTZITE/LAMPROPHYRE
	Flooded, Local Nature Reserve

	PERCH HILL
	SP371887
	LAMPROPHYRE
	Infilled 1960’s

	PINK HILL
	SP37008835
	LAMPROPHYRE
	Infilled 1960’s

	PURLEY*
	SP307959
	LAMPROPHYRE
	Partly infilled 2003, LGS

	"THE CAVE"
	SP309957
	LAMPROPHYRE/MANGANESE
	Partially infilled 1990’s

	WOODLANDS*
	SP325947
	LAMPROPHYRE
	Partly infilled 1971, SSSI

	WORTHINGTON
	SP320956
	LAMPROPHYRE/QUARTZITE
	Infilled 1970’s

	WORTHINGTON FARM
	SP319956
	LAMPROPHYRE/QUARTZITE
	Infilled 1970’s

	WORTHINGTON
	SP320955
	LAMPROPHYRE/QUARTZITE
	Infilled 1970’s


The Precambrian and Lower Palaeozoic outcrops are approximately 15.2 km2 (5.9 sq miles) in size; when compared to the area of the Vice County of Warwickshire 38, that represents about 0.59% of its area! 

About 1.3 km2 (0.5 sq miles) or 8.5% of this have been extracted by quarries. 
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Gypsy Lane Quarry
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Judkins Quarry before landfill
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Judkins Quarry before landfill






Judkins Quarry, Infra Red aerial photo before landfill
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Caldecote Hill with reservoir in old quarries




Judkins Quarry c. 1970

The Nuneaton and Bedworth Borough Council area alone has a significant debt to its mineral reserves as can be shown by this table.

	
	OUTCROP
	EXTRACTED
	% of outcrop area extracted

	
	Hectares
	Acres
	Hectares
	Acres
	

	PRECAMBRIAN
	20.6
	51
	10.9
	27
	53

	
	
	
	
	
	

	CAMBRIAN
	
	
	
	
	

	Hartshill Quartzite
	70
	173
	29.1
	72
	41.6

	Lamprophyre in shale
	391.3
	967
	29.1
	72
	7.4


The actual variety of rocks, minerals and fossils however is quite staggering in this part of the county: over 40 types of rock, over 40 types of mineral and over 200 types of fossil!

THE DEVONIAN PERIOD
	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	370 Ma The Second Great Extinction of life forms: 19% of all Families died

	D4 Late Devonian Frasnian-early Famennian
	368-363 Ma
	13o South

88o? West
	Alluvial plain deposition, red beds, Aeolian sand and muds. Mancetter area preserves rocks of this age, fossil fish scales known. e.g. Bothriolepis. Limited crustal extension, continental and marine sedimentation. Nuneaton west of present day Peru. Several small quarries survive. 150-180 m (500 – 600 ft) OLDBURY FARM SANDSTONE FORMATION (BS) Atherstone Parish Church


This is so-called because the county of Devon contains the best examples of the rock types. The Devonian lasted from about 415 - 360 million years ago. The local youngest rocks are called Upper Old Red Sandstone, approximately 370,000,000 years old. At this time several large continents existed:


Gondwanaland
= Africa/South America/Australia/Antarctica/India/Southern Europe


Pangaea 


= North America/Greenland/Scandinavia


Laurasia


= Eastern USSR/China/Burma

There are some disagreements today as to the exact continents' shapes and positions. (affected by folding and Variscan – Hercynian mountain formation)

On the local scene it was not until Dr. Rushton and Ken Taylor re-mapped Mancetter in 1964-7 that Devonian rocks were correctly identified. The 1920's geologists said they were Coal Measures. Oldbury Farm Sandstone Formation at Mancetter as it came to be known consists of grey green conglomerate, sandstone and siltstone with red-brown and green silty and sandy mudstones.

The animals preserved show all the signs of a tropical estuary or river delta. There are several bony armoured large fish types as well as bivalve shells.
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Various armoured fish species 







Armoured plating on Bothriolepis
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Artist’s impression of Bothriolepis
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Holoptychus

This is so-called because the county of Devon contains the best examples of the rock types. The Devonian lasted from about 415 - 350 million years ago. The Mancetter-Oldbury area rocks are Upper Old Red Sandstone about 365 million years old. At this time several large continents existed:

Gondwanaland
= Africa / S.America / Australia / Antarctica / India / S. Europe

Pangaea
 

= N. America / Greenland / Scandinavia

Laurasia


= E. USSR / China / Burma

FRASNIAN

OLDBURY FARM SANDSTONE FORMATION 152m

length of outcrop 2.5 km (4 miles), maximum width of 450 m (1475 ft); heights range from 123m - 171m (403 – 561 ft) A.O.D.

Palaeogeographic position in the Frasnian 365 Ma. Near Peru: 13oS 88oW.

The sequence consists of grey-green conglomerates, sandstones and siltstones with red-brown and green silty and sandy mudstones. The 1964 survey recognised 23 sedimentary cycles – each starting with a basal conglomerate or coarse-grained sandstone passing upwards through fine or medium grained sandstone into mudstone or siltstone. The local seas were part of the Pan-thallassic Ocean with alluvial plain deposition, and a shallow sea to the SE. “The Ridge” began to form as dry land and was E of present day Easter Island

The rocks were subdivided into 4 un-named Members in the recent geological survey. 

No. 4 – continental deposition (rootlets)

No. 3 – continental deposition (numerous fish fragments)

No. 2 – marine deposition reflecting a marine transgression of water over the land

(FISH: Bothriolepis, Holoptychius, Pseudosauripterus)

(INVERTEBRATES: Leptodesma Lingula Cytrospirifer Mytilarca Palaeoneilo, Nuculoidea Prothyris Sanguinolites and Elymocaris
crustacean fragments phyllocarids rhynchonellids)

No. 1- point bar deposits associated with river channels (burrows, fish fragments)

The Devonian succession overlies the Cambrian Outwoods Shale, Moor Wood Sandstone and Monks Park Shale Formations unconformably and is in turn overlain unconformably by the Millstone Grit Group. There are a few exceptions in the N where faulting brings the rock into contact with the Lower Coal Measures.

All of these unconformities preserve eroded materials from the respective contact surfaces.

Devonian rocks – low lying land leading down to a sea with alluvial plain deposition, wind blown sand and silt.

Landscape

The rocks produce well-drained red-brown fertile soils, supporting grazing pasture for the most part. Some of this has now been converted for use as a golf course. At the N end of the exposure, a mixed forest - Monks Park Wood was planted in the 19thC.

The southern part of the outcrop is almost a featureless plateau (probably glacially altered, by erosion and deposition with glacio-tectonic structures) but also partly flattened after opencast mining for adjacent coal seams. North west of Purley Chase Lane the topography becomes more undulating, dropping in level to 123m. There are several wooded stream sections with Devonian rocks forming rapids and weirs.

THE CARBONIFEROUS PERIOD

	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	C7 Late Namurian Marsdenian
	312 Ma
	0o

68o? West
	High hilly land: Wales-Brabant High. Thin sequence of Millstone Grit preserved at Chapel End. Crustal extension followed by thermal subsidence leading to its deposition. Nuneaton near present day Columbia-Brazil border

MILLSTONE GRIT GROUP (BS) (Moorwood)

	312 Ma NUNEATON CROSSED THE EQUATOR

	C8 Early Westphalian A (Langsettian)
	309 Ma
	
	Alluvial plain deposition in a corridor between London-Brabant High and Wales. Shallow intermittent sea and shoreline with silt and mudstones. Warwickshire Coalfield preserves many fossil trees, plants, fish and shellfish. Intra-Carboniferous uplift, gentle folding and erosion prior to deposition of Halesowen sandstone.

COAL MEASURES (BS) (Lower and Middle)


	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	C9 Late Westphalian D
	304 Ma
	3o North

60o? West
	Alluvial plains deposition, to the east, the London-Brabant High: Nuneaton was near present day Guyana. Regional folding and faulting with local development of a steep monoclinal fold, uplift and erosion. There was evidence of volcanic activity in the local area. The rapid emergence of land plants caused a drop in carbon dioxide, by the new type of weathering processes (by plants) as well as them using it during photosynthesis. This initiated the spread of ice sheets at the Poles.

ETRURIA FORMATION

HALESOWEN FORMATION (BS)
MERIDEN FORMATION(BS) {Whitacre Member, Keresley Member, Allesley Member} Keele Beds
TILE HILL MUDSTONE 


It is not easy to describe why there are pages missing in this storybook and why there are such intensely detailed pages present at other times. The Nuneaton area passes into blank period of time as far as preserved rocks and fossils are concerned. The absent period covers approximately 355 - 310,000,000 years. Yet, not many kilometres (miles) away, the Pennine and Peak and Llangollen Mountain Limestones had formed followed by the Millstone Grit rocks. Nuneaton was just outside this large basin where vast thicknesses accumulated.

There is a thin layer of Millstone Grit present in our area. It is iron stained and is rarely used in buildings. Continental Drift had taken Nuneaton nearer the equator in those times. Several fossils have been identified from this horizon:


- Lingula; Orbiculoidea; Productus; Sphenothallus, Peripetoceras; Anthrococeratites, Cancelloceras

The lower Carboniferous was a time of crustal extension that saw the emergence of the Wales-Brabant High that was unaffected by various incursions. By 310,000,000 years ago an event of great importance was commencing. The vast tropical coal forest swamps had established. For three million years trees would grow, fall, rot and compress.

The fossil record for coalfields has always been remarkable. Numerous plant and tree fossils are recorded from coalfields. The trees were not like our modern oak and elm but nearer to the giant seed fern. A near relative to our modern horse-tail was the Calamites up to 12 m high (40 ft). The diamond-scarred bark of the Lepidodendrum up to 30 m high (100 ft) high. Another was the Sigillaria up to 30 m (100 ft). There were numerous simple seed plants (Gymnosperms):
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Neuropteris


- Alethopteris; Mariopteris; Sphenopteris; Pecopteris; Cyclopteris
In 1964-8 the Bermuda Road area colliery and brickyard had numerous slabs of rock lying around covered in leaf and bark impressions .There were even whole tree trunks on the edge of the old clay pit. (The ill-fated Paradise Farm landfill site). The less common fossils were the bivalve shells; occasionally these fossils were seen in the grey clays or in the mudstones between coal seams. These types of fossil are used to establish horizons and zones in coal seams: they have distinctive shapes and change rapidly over time.
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Carbonicola


- Anthracosia; Anthraconauta; Anthraconaia; Lingula; Naiadites


- Carbonita; Myalina; Paraconularia; Holinella; Geisina; Anthracosphaerium


- Rectocornuspira; Orbiculoidea; Dictyoclostus; Levipustula; Pliochonetes


- Rugosochonetes; Tornquistia; Anthraconeilo; Platyconcha; Donetzoceras


- Tomaculum; Anthrocpupa


- ostracods; crinoid columnals; echinoid fragments; conodonts

For some unknown reason the Warwickshire Coalfield has not had many publications on its fossil remains, the most neglected being fossil vertebrates. It is perplexing because several geologists have made detailed studies of fossil fish all coalfields except the Warwickshire. Several textbooks state there are no fish remains. There is anecdotal evidence from local miners of fossil fish scales in collieries. In many cases the diamond-scarred Lepidodendron tree bark was the culprit. The author began to check all the outcrops and exposures as well as any borehole cores. During investigations for the new George Eliot hospital extensions and the A444 dual carriageway several fish beds in the lower coal sequences were identified. Some years later further fish remains were found on an industrial estate and later at Sudeley Opencast site. To date the list is much more respectable and it can now conclusively be said the Warwickshire Coalfield has many species of fish and even primitive amphibians.
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Strepsodus (shark scales)
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Acanthodes, from an extinct group of fish



- Selachii (shark scales); Helodus (shark scales)


- Acanthodian scales


- Actinopterygian skull, bones and teeth


- Acrolepis (scales); Rhabdoderma (scales and plates); Megalichthys (tooth)


- Drydenius (fragments); Elonichthys (scales)

These fish vary in size from small trout up to big sharks in size. They were mostly scavenging on the shorelines and estuaries. The world's oceans appear to have become more salty as time has gone by. The types of fish represented above must have been able to cope with fresh, brackish and salty water. To date the fossils occur as fragments, a few scales, odd teeth bones. The currents and eddies in estuaries soon disturb carcasses and wash them away. By the close of this period Nuneaton had crossed the equator and was heading northwards. The forces driving the Plates had now stabilised. The new Atlantic Ocean was beginning to open; the sea floor witnessed a Mid-Ocean mountain range in development.

THE WARWICKSHIRE COALFIELD

The Millstone Grit did not pass smoothly into Coal Measure rocks, some are again missing. The Middle and Upper Coal Measures are present, sometimes called Westphalian B,C and D.

The coal seams were often formed in differing local environments such as:


- Lacustrine (lake) e.g. mudstones above the Two Yard coal


- Lacustrine delta e.g. Two Yard to Four Feet sequence


- Distributary channel e.g. washout in the coals


- Overbank e.g. Ell to Two Yard and Nine Feet to Ell


- Crevasse splay e.g. lower part of the Nine Feet to Ell


- Palaeosol seat earths e.g. widely occurring in the sequence


- Mire (coal) e.g. Thick Coal


- Marine e.g. marine bands

KING COAL!

The coal seams are worth naming in their correct sequence, starting from the top or youngest:

(in bold: the most consistent Nuneaton seams; Feet or Foot occurs in the literature. 

The following local sequence represents 600 m (2,000 ft)

[the term fish bed refers to very thin fine grain black shales containing vertebrate fish debris-scales, teeth, skull fragments, spines etc.]
	Oldest
	

	






fish bed
	

	


Stanhope Coal
	

	


Stumpy Coal
	

	






fish bed
	

	


Bench Coal (Top and Lower)
	

	


Double Coal = Yard = Five Feet
	

	


Deep Ryder Coal
	

	






fish bed
	

	






fish bed
	

	


Yard Coal
	

	






fish bed
	

	


Trencher Coal
	

	


Seven Feet Coal
	

	


Thin Coal
	

	


Vanderbeckei Marine Band
	

	


(Seven Feet Marine Band)
	

	






fish bed
	

	






fish bed
	

	


Low Main = Smithy Coal = Stone = Fungus
	

	


Nine Feet Coal
	

	


Slate Coal
	


	Oldest
	

	


Blue Coal
	

	


High Main Coal = Three Quarter = Stone

	bottom of Thick Coal

top of Thick Coal

	


Lady Coal
	

	


Slate = Nine Feet Coal
	

	


Ell Coal = Blue
	

	


Ryder Coal = Bare in some areas
	

	


Bare Coal
	

	


Two Yard Coal = Rider = Four Foot
	

	


Thin Rider Coal

	

	


Four Feet Coal = Yard = Brooch = Thin
	

	


Lower Half Yard Coal = Top Four Feet
	

	


Upper Half Yard Coal
	

	


Aegiranum Marine Band
	

	


(Nuneaton Marine Band)
	

	






fish bed
	

	Youngest
	


The marine bands are very useful marker horizons because of their distinctive bivalve shells; note also that several beds of Ironstone occur in the coal sequence.

KING COAL IN DECLINE?
Some of the problems with coal seams:


1) They are so variable in thickness and quality


2) They quite often split into two and then re-join or even fade out.


3) They are given different names by miners at each colliery.


4) Seams that were worked in antiquity were often re-named as time



went by.


5) Seams were often incorrectly identified and thus given new names.

The Warwickshire seams are not such high quality or RANK as are Welsh coalfields with their Anthracite. The local seams are near Steam coal or Semi-Bituminous type. The above named seams certainly change position vertically in the rock sequences. At one place in Hawkesbury, in the last century the Victoria Colliery became famous for the world's thickest mined coal seam. The well known "THICK" coal. Up to 7 or 8 seams gradually came closer together until they all coalesced. The mining of such a seam was difficult and several attempts were made to mine all of the coal in one go. This was done using chicken wire to prevent roof falls. The coalfield is full of amazing stories of human resourcefulness. A very rare Nickel mineral was found in the Coal Measures at Newdegate Colliery: RETGERSITE.

The first human use of coal is a source of argument for any scholar. Unknowingly or knowingly the Romans have used it because small amounts of it have been discovered in some of their kiln sites. The Mediaeval Pottery industry that was established by monasteries and land owners also preserves some evidence of coal burning. By the 14thC the burning properties of coal were identified and it was being dug and sold for fires. In 1595 coal working was recorded in several archival documents and by 1680 the coal seams between Bermuda and Collycroft were known locally as Griff Colepitt Field. The famous Newdegate family had recognised Midland mineral potentials along with other land owners (Earl of Bradford, Earl of Lichfield, Earl of Dudley, Craven etc.).

The pooling of knowledge and expertise was widespread. Firstly where the coal came to the surface in Griff Colepitt Field shallow bottle-shaped pits or Bellpits were dug; by the thousand; up to 9 m (30 ft) deep. A simple ladder or bucket and winch were used. The coal was good and useful for industry and home. As time went by the workings progressed deeper. Many of the local strata have a grain like wood. The coal seams (rock outcrops) lie approximately north west to south east, the seams and rocks tilt or dip downwards to the south west at about 30o.

By the 1700's coal extraction had to move deeper, this was achieved by means of simple shafts or gins (whins), horse or man worked. The coal was now more than 18 m deep (60 ft ), water was a problem. Pumping engines had been primitively developed by Savery and Newcomen. They combined ideas to produce a very elementary beam engine. The second one ever built came to Bermuda in about 1714. it was sadly inefficient and took so much coal to pump the excessive water that it was not profitable.

This was but a short term delay, technology moved on, better pumps came, mine drainage improved and relentlessly coal mining went ever deeper. The Arbury coal enterprise grew powerful; the Newdegate family paid for Turnpike Roads to be built to move coal, a unique private contour canal system was built in Arbury. Mining subsidence eventually defeated the Arbury canals as did the tight radius bends of the waterways.

There were many powerful players in the business game of coal. Many economic and political deals had to be arranged with neighbouring coalfield Lords and Dukes. Famous names such as Sparrow, Stonier Parrot, Beaumont, Willoughby, Foxe, Earls of Bradford, Lichfield, Dudley and Dover. The Warwickshire Coalfield is like many, some of the seams come to the surface (exposed coalfields) then they begin to go deeper and deeper (concealed coalfields). So much depends on how deep and how much water there is as well as seam quality and thickness, lack of folding and faulting. The local coalfield certainly enjoyed intensive mining from 1680 to 1965; nearly 300 years. The price of "won coal" became the final consideration. Many mines here and abroad could not compete with Open Cast extraction prices and third world mines.

Many collieries have long since passed into history:

	Colliery Name
	Commonly worked seams
	
	Colliery Name
	Commonly worked seams

	Ansley
	Two Yard

Bare
	
	Exhale
	Warwickshire Thick

	Harley
	Nine Feet

Bench
	
	Griff Clara
	Two Yard

Bare

Ryder

Slate

	Beardsley
	Nine Feet

Seven Feet

Bench
	
	Griff No. 4 and 5
	Two Yard

Ryder

Ell

Slate

	Birch Coppice
	Seven Feet

Top Bench

Bench

an ironstone
	
	Haunch wood
	Ryder

Ell

Slate

	Charity
	Two Yard

Bare
	
	Hawkesbury
	Two Yard

Bare

Ryder

Ell

Slate

	Collycroft
	Two Yard

Bare
	
	Newdegate
	Two Yard

Nine Feet

	Kerseley
	Two Yard

Ryder

Nine Feet
	
	The Tunnel
	Two Yard

Ell

Slate

	Daw Mill
	Two Yard

Nine Feet
	
	
	


Their individual stories would be worthy of many books; how coal was worked; the legends and superstitions;

fortunes were made and lost! There were numerous official reasons for abandonment:



- seam exhaustion, flooding, faulting and folding, roof falls, fire and gas, washouts and modern politics

Washouts are huge flood channels that were cut through coal seams as they formed. They often consist of sand and sandstone with abundant water problems. There are some in the Nuneaton area 4 km (2.5 miles) long. Needless to say colliery workings encountering these were destined for trouble.


Coalfields are prone to certain types of hazard:



- roof falls



- gassing coal (fire and explosion)

Thankfully research on old mining activities has been published in the form of three Birmingham University theses by messrs:
Bunker, White and Grant
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Coal forming swamps at the time

HAWKHURST SUPER-PIT?

The modern era saw Daw Mill (1960’s) emerge as a super colliery, many records were broken when its shafts were constructed, and the coal output per man shift was also a record, now the colliery has been obliged to close 2 out of its 3 faces, completely closed in 2015. The proposed Hawkhurst Super-Pit was cancelled after a lengthy Public Inquiry. All of this so suddenly. It was not many years ago that the Coal Board and Geological Survey revealed the Warwickshire Coalfield extended through Oxford into Berkshire. In recent years the emphasis has been placed on Open Cast coal extraction. There have been several small scale coal extractions in the past but Sudeley became a controversial scheme. Many people expressed concern about dust, noise, pollution and environmental damage.

This extractive method has logical advantages:


- shallow coal is removed (whether un-mined or riddled with old workings)


- the rock is put back in carefully compact layers


- the land can be re-used after several years


- if coal was left, much money would need to be spent on grouting and capping mineshafts



and mineworkings


- coal can be produced for about £40-00 per ton

There are disadvantages however:


- stress for the people living adjacent


- the ground consolidates and settles, buildings and foundations need to be carefully designed


- if clays and mudstones are replaced carelessly bad drainage will result


- drainage measures need to be employed continually during the coaling and infilling


- groundwater (in the aquifers) may be contaminated; this will require pumping and




disposal in agreement with the Environment Agency and Water Companies




Hydrogeochemical studies show the following local values




Arsenic
10 - 15 ppm (parts per million)




Copper
21 - 45 ppm




Fluorine
0.2 - 0.25 ppm




Uranium
2.6 - 3.0 ppm


- scenery is changed forever (although care is taken to restore fields and hedges)

After the Westphalian A and B Productive Coal Measures were laid down, sea level changes took place and there was a marine incursion or transgression. During the Westphalian C stage the sedimentation patterns changed, there was Variscan uplift, this caused the coal swamps to drain as well causing nearby volcanic outpourings of dust and ash. The uplift was accompanied by erosion, further uplift with red brown sandstones and mudstones. By the end of the Variscan mountain building a complex of faulted crustal blocks, some of that preserved the synclinally folded coalfields. The older Cambrian and Precambrian rocks were tilted upwards to expose their deeper roots to a new erosional period. The Permian period was one of deep and extensive erosion that saw the creation of the Hinckley Basin which would infill with a great thickness of Triassic sediments.
ECONOMIC PRODUCTS APART FROM COAL
The coalfield rocks have provided great mineral wealth; the following list includes a wide range of types and uses, the Keele Formation is the youngest of the Carboniferous rocks, this list goes back progressively earlier into the Carboniferous System of rocks.

Arley Sandstone: "Keele Beds" Keresley Member/Meriden Formation (sandstone beds) soft to hard reddish brown siltstones, mudstones and sandstones. Sometimes well-stratified, other times in massive blocks with no freestone joints. It has been quarried at Astley, Fillongley and Galley Common from about the 12thC. Several well known buildings are made of it e.g. Astley Castle and church, Ansley, Fillongley Churches, Round Towers, Fillongley Castle, Ansley Hermitage and the former Arbury Monastery. A few old pits survive around the Ansley area. Parts of this Formation were known as "pellet rock" or conglomeratic cornstone and they were quarried for lime burning purposes. Fossil plants or bark occur:


- Walchia; Lebachia; Ernestiodendron; Cordaites; Dadoxylon; Densosporites


- Cristatisporites; Radiizonates
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Laevigatosporites


- Whitacre Member (Arley-Exhall Sandstone) was also quarried for lime burning purposes.

Halesowen Formation (grey to brown silty Haunchwood Sandstones) well bedded and soft to hard. There is some evidence that the Romans used the rock for their buildings, kilns or roads. it occurs occasionally in churches and was worked in the Ansley, Arbury and Stockingford areas. Evidence of it being used at the Chilvers Coton/Arbury Knights Templars site.

Spirorbis [Index] Limestone (a hard grey limestone with fossil snails: Spirorbis). This occurs as several thin bands running from Bedworth to Bentley. The workings are open pits, trenches and mine adits of drift entrances. The extraction goes back into the early 1800's; possibly earlier historical workings exist (Roman?). The rock was usually burnt for lime (agricultural), iron smelting and cement mortars) . There are several important sites in Arbury and Ansley.

Etruria (Marl/clay) Formation. Perhaps the second most famous Carboniferous rock (after coal). It is red purple, grey or green mudstone or clay with occasional fossil plant roots. The stratum runs from Bedworth to Ansley and beyond. Because of its unique properties it has been used from Roman times in their kilns; extensively in the Mediaeval period for the great local pottery industry and even more intensively from the 1850's. Even in the Mediaeval era there were tremendous varieties of wares. The products can be found in churches and cathedrals all over England.

Knox and Stanley were two of the great brickyard entrepreneurs late last century. Knox had a large house built on Higham Lane (temporary offices in WWII, now the Chase Hotel). The products from their brickyards were quite remarkable; finding fame abroad and in London. It was far more than bricks and tiles. There were pipes, sinks, innumerable styles and types of bricks, quarries and so on. Perhaps the art form achieved its highest level with the Red and Buff Terracotta wares. There are houses in Manor Court Road and Croft Road displaying beautiful patterned tiles. In Coventry, near Courtaulds, there are houses with ornate dragon-like ridge tiles (may be Webster Hemings of Coventry?).

The clay working began to decline in 1964 and by 1980's only Stanley's brickyard survived on imported clay. It had long ceased to be owned by Stanley. In 1988-90 the archival records were rescued by the Nuneaton Society, ultimately being catalogued and housed in safety at Warwick County Record Office. These records were in the old safe rooms for storage; after preliminary inspection they were returned to the safe room. Unfortunately someone gained access to the vault and took certain books relating to old mine workings and leases.

In old photographs from the 1950's the night sky was full of smoke and flames as the kilns were lit. The brickyards had several different types of kiln; the most notable being BEEHIVE KILNS, one of which survives at Hanson Judkins quarry, Midland Road and HOFFMANN KILNS. There may have been as many as 100 of these in the area at one time. These were all coal-fired, up and down draught types, they would take several days to load by hand. The latter years at Stanley’s saw natural gas-fired kilns take over. The Etruria rock outcrop was quite narrow, perhaps 400 yards at the most; the actual marl thickness was much less but it was increased by the shallow dip of the beds.

Westphalian B and C mudstones (Middle Coal Measures Clays) the softer grey clays and mudstones are similarly located and used as were the Etruria Marls.

Ironstones:

these occur in the above named sequences; they are known by a myriad of names: Clay Ironstone, Siderite, Chalybite, Ball ironstone, Nodular ironstone. Chalybeate, Spathose Iron. The individual seam names vary in the locality: - Gubbins, Balls, Blue Flatts, Threads, Pins, White, Brown and Grey

The rock is basically a yellow or grey clay with varying degrees of ironstone. The ironstone is quite pure, giving about 35% iron when smelted. The iron can be in the form of sandy grit (oolites) or rounded flat lumps - Nodules. These can be up to 500 mm (20 ins) diameter, weighing 4.5 – 27 kg (10 - 60 lbs) . Occasionally the iron becomes so dominant that it forms a complete and very hard stratum.

Extraction output for 1856 was approximately 33,600 kg (15,000 tons); 1874-5 the clay ironstone was dug in larger amounts e.g.  212,800 kg  (95,000 tons); by 1902 this had declined to 92,655 kg (91 tons)!!

Fireclay, a very soft grey pipe clay and in this area has been rarely worked owing to inferior quality. The North and South Staffordshire fireclays were thicker and better. They were worked in Griff-Bermuda areas as a secondary clay in the 19th - 20thC.

Gannisters, are very pure hard sandstones, so intermittent locally that they have been rarely used for grindstones; unlike Gornal Stone in the Black Country.
THE TRIASSIC PERIOD

	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	Tr1a Early Triassic Early to Mid Scythian
	246 Ma
	16o North
	Active fault, red beds, sandstones, Anglo-Brabant landmass to the east, part of Siberia. First types of primitive "dinosaurs" preserved on some continents

SHERWOOD SANDSTONE GROUP (BS) (Bromsgrove Sandstone Formation)

	Tr3a Late Triassic Earliest Carnian
	230 Ma
	19o North
	Active fault alluvial plain, deposition, red beds, aeolian sands and muds, Non-marine indicator fossils. First mammals. Synsedimentary faulting and episodic subsidence in the Hinckley Basin Sherwood Sandstone deposited and MERCIA MUDSTONE GROUP with ‘skerries’ (BS) Primitive crocodile fossils preserved on some continent


210 Ma The Fourth Great Extinction of life forms: 23% of all Families died
A new era began at 245,000,000 - the Mesozoic (middle life). Of this vast time Nuneaton has rocks dating about 203 - 210,000,000 years old. Our local area was now at latitude 23o North, near present day Mid-Atlantic.

THE GREAT CHANGE
There have been several species discovered that break all the rules. Generally a species lasts about 1-3 million years before it fails or is replaced by a modified or more advanced species. On the sea bed a small mollusc was found recently that appears to have plodded on for millions of years unchanged - Neopilina. The other famous creature is the COELACANTH fish - Latimeria chalumnae. This species was thought to have died many millions of years ago, yet they are still caught off South Africa and in the Indonesian area. It must be added that most specialists disagree about its classification, some say it is more than 60,000,000 years extinct, some would have that date at over 200,000,000 years

The sandstones at Corley, Kenilworth and Warwick have preserved remarkable remains of giant amphibian frog-like animals called Labyrinthodonts and primitive reptiles called Rhynchosaurs and the sail-back dinosaurs PELYCOSAURS and Ophiacodon. These rocks also contain fish, shells, scorpions and dinosaur footprints. Because dinosaurs were probably cold-blooded reptiles their remains generally occur in rocks deposited in the warm to tropical parts of that ancient world.

There are many signs of hope that a dinosaur fossil will be found in Nuneaton: fossil sun cracks, rain drops, dunes formed by wind and water, worm burrows. Similar rocks in Charnwood Forest contain numerous footprints. The picture or diorama that can be constructed is one of desert landscapes, low rugged mountain ranges, sand dunes and flash flood channels or wadis. These conditions were harsh for life and even more destructive for fossil preservation.

The Nuneaton area featured a rugged mountain range with a cliff like scarp edge facing towards Leicestershire. The height of the sun-bleached mountains was 450 – 910 m high (1,500 - 3,000 ft). In places the mountains were cut by wadis. Many of the rocks were stained with red oxides. Much of the deposition was by wind although some waterlain sediment from heavy rainfall occurred. The sandy silty rocks gave way to red-brown mudstone and siltstone.
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Triassic semi desert

Mercia Mudstone Group (reddish brown clays, mudstones, formerly called keuper marl) occasionally used as a brick clay, pre 1850. Most frequently seen dug as "marl pits" in the belief that it was limy to help farmers break stiff clay down to loam. More correctly they were often dug as watering ponds for livestock or brick clay. Sporadic pits may have encountered the gypsum-bearing skerry sandstones, and it would have had a similar property as liming soil.

Bromsgrove Sandstone Formation or lower keuper sandstone (locally Attleborough Sandstone) another famous local building stone used widely in churches, castles, halls, farms and houses. It is buff yellow, soft to hard, a well bedded freestone. There are traces of sand dune bedding in the rock as well as sparkling mineral grains. The rock has been quarried from the 11thC in the Attleborough, White Stone area. By the late 19thC the last quarry was sold and abandoned. Used in the Coton Centre, Arbury Hall, Griff Lodges, Polly Button Stone, Teddy Kem's Heaven, Coton Poor House, Ansley Hermitage, Weddington Castle, Coventry and Nuneaton's Market Crosses.
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Gyrolepis fish scale found at Midland Quarry LGS/RIGS 406 site; 9th June 2008. Bone fragments of Rhynchosaurus also found

It is worth re-iterating Continental Drift at this point again. With the close of the Triassic desert phase the story of Nuneaton becomes unclear. Vast areas of the Midlands were submerged under Jurassic oceans and seas. It seems likely that Nuneaton remained above sea level for some of the time but may have subsided occasionally beneath the waves. The Atlantic Ocean grew wider and larger as the Americas were pushed apart by the Mid-Atlantic Ridge whilst Europe pushed eastwards and northwards. This Mid-Ocean ridge was the source of phenomenal lava injections that pushed the two crustal Plates apart. The warm seas teemed with life: Plesiosaurs, Ichthyosaurs, Pliosaurs, Crocodiles, Turtles and Ammonites

In the last 70,000,000 years the earth was cooling down continuously, thus allowing the ice sheets to develop at the Poles by 35,000,000 years ago.

THE PLEISTOCENE and QUATERNARY
	Period
	Ma

Mill.Years Ago
	Latitude

Longitude
	Local palaeogeography

	
	3 Ma
	
	Antarctic ice sheet partially melted to cause worldwide sea level rise. The Northern hemisphere climate changed dramatically from subtropical to a glacial one

	
	2.91 Ma
	
	Magnetic Poles reversed

	
	2.5 Ma
	
	Magnetic Poles normal

	Q1a Pleistocene Devensian
	2.1 Ma

2.04 Ma
	
	VEI 8 Eruption Island Park Caldera, North America

Magnetic Poles reversed (North became South)

	
	2.01Ma
	
	Magnetic Poles normal

	
	2 Ma
	52o North
	Major river diversions to south west and north east

	
	2.4-0.2
	
	Lower Palaeolithic sites to north, north east and south west of Nuneaton. In the last million years the ice sheets advanced and retreated 10 times.

	
	1.9 Ma
	
	Magnetic Poles reversed (North became South)

	
	1.61 Ma
	
	Magnetic Poles normal

	Q1b Quaternary
	
	52o North
	Crustal movement downwards of 3 m, 0 m in the west. Nuneaton area isostatically re-adjusted up to 3 m from 12,000 B.C. to present day. Glaciations caused changes in plant and animal types, mammoths, reindeer, elk, aurochs etc.


THE WORLD ICE AGES

Within the last million years (Pleistocene/Quaternary) the Nuneaton area witnessed tremendous changes. The position was not far from present day latitudes and longitudes. Climate became Cool Temperate Maritime. The trigger for ice sheet growth is still not fully understood; it may have been connected with the ozone layer, Cosmic Radiation or Volcanic eruptions. From the north and south Poles ice caps advanced. Nuneaton was covered with ice on several occasions; in places the sheet was thought to be 1.6 km thick (1 mile)! This is similar to an enormous bulldozer blade scraping over the landscape. Flattening and infilling, freezing and melting. 

Any animals and plants trying to survive this would be doomed. In the Middle Pleistocene the area was glaciated and a widespread blanket of drift was deposited. The glacial deposits are the product of a single glaciation known as the Anglian. The boulder clay (Till) contains erratics (rock moved by ice action) from northern and north easterly origins at different times whit lake deposition in between. Late Pleistocene erosion has destroyed most of the local glacial landforms.

ISOSTATIC RE-ADJUSTMENT
The sheer weight of the ice sheet literally pressed the crustal rocks downwards into the earth (a few inches). After the ice melted most of these landmasses have been gradually bobbing back up like corks in slow motion. Nuneaton is no exception; but we are stable, the land to the east is coming up and to the south west it is going down. Nuneaton emerged 3 m (10 ft) in the last 10,000 years.

The ice sheets were not static; they advanced and retreated as warmer periods occurred. A series of giant lakes were ponded up over Britain e.g. Lake Lapworth, Lake Pickering and Lake Harrison.

Lake Harrison (formerly named Lake Bosworth) as originally conceived, was immense, up to 259,000 Ha (1,000 square miles) by the late Professor Shotton's estimates. Shotton estimated its maximum as being bounded by Charnwood Forest, ice dams to Breedon Hill, ice dams to Birmingham region, ice dams to the Northampton Uplands. 

He published papers that illustrated the lake shrinking slowly and when the ice cap melted the lake poured over the hills near Rugby producing gullies or overflow channels. The lake lasted from about 450,000 - 425,000 years ago. The surface height varied from 125 – 130 m (410 - 425 ft) and various hill slope irregularities were thought to have been produced by wave action. Much of this model is now rejected; there were probably smaller isolated lakes and their alleged heights of 125 and 130 m (410 and 425 ft) are invalid. 

The combined action of bulldozing and Lake Harrison infilling with silt and peats in places left behind a flattish landscape, often with buried valleys such as the Proto-Soar near Wykin. If you stand at Higham on the Hill and look towards Hartshill the Anker Valley is quite magnificent and could never have been carved the trifling river we see today (poet Michael Drayton's description of the Anker - trifling). In fact the large river that carved this valley used to flow south then east then north to the Leicester region and out through the Fens. After Lake Harrison emptied the drainage patterns were completely altered.

The Anker now rises in Wolvey Wolds (O.S. N.G.R. SP45458670), flows north westwards to Tamworth. Many streams in our area are sluggish and tightly meandering with hardly any gradient. They are termed "misfits" derived from superimposed or super induced drainage. Parts of the Anker river are actually 9 m (30 ft) above the original valley floor now filled with cobbles and gravel in places. This causes building and foundation problems, both the new Council House and Museum had to be constructed on piled foundations. The gravels have high proportions of flint, chert and jasper making them unsuitable for the construction and concrete industry.

The fossil remains are very varied e.g. bones, teeth, skulls, tusks, leg bones from the following:


Aurochs/Ox and Bison (Bos, Bison), Red Deer (Cervus), European Lion (Panthera),


Reindeer (Rangifer), Hippopotamus, Sabre Tooth Cat (Smilodon)


Irish Elk (Megaloceros), Woolly Mammoth (Mammuthus) and Woolly Rhinoceros (Coelodonta)
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Woolly mammoth in the ice age

On the miniature scale many microfossils are known e.g. insect wings and scales as well as pollen and seeds. These remains are very useful; fairly accurate dating is possible from the carbon atoms present within them (Carbon 14 dating) The climate is most interesting because it is alternating from polar to warm/sub tropical.

The ice sheets advanced killing everything in their path; they then retreated and plants and animals re-established, albeit temporarily. The River Anker gravels have produced whole trees (with wood only partly fossilised; these are termed sub-fossils) also numerous animal bones mainly deer, ox and horse. The one local mammoth tooth was found near Mancetter in 1800's. However geologists and fossil hunters who regularly visit gravel workings have found remarkable fossils. 

The Soar valley near Leicester has revealed large mammoth tusks and teeth as well as antlers from the elk. These need to be distinguished from the odd animal carcasses falling into the rivers in the last 100 years. In the Attleborough Fields area some ago large amounts of bone were found, mainly Ox, sheep, pig, horse leg bones and vertebrae. They were brown to red brown bone that was soft and looked like "aero chocolate" when broken open. The bone crumbled quite easily and even burnt giving an awful smell. If bone had been changed by fossilization the above would not apply.

Suggested regional correlation of superficial deposits: ( in reverse order)

	MIS
	BIRMINGHAM REGION
	LEICESTERSHIRE
	LOWER SOAR VALLEY
	PROTO-TRENT
	Years Before Present

	13-16
	
	Baginton Formation
Brandon Member

Lillington Member

Thurmaston Member
	
	
	528,000 - 659,000

	12
	Nurseries Formation
	Wolston Formation
Eagle Moor Member

Dunsmore Member

Oadby Member

Wigston Member

Bosworth Member

Thrussington Member
	Wolston Formation
Oadby Member

Thrussington Member

Hathern Member
	Wolston Formation
Eagle Moor Member

Skellingthorpe Member
	474,000

	11
	Quinton Formation
	
	
	
	427,000

	10
	Quinton Formation
	
	
	
	364,000

	9
	Quinton Formation
	Knighton Member
	
	
	334,000

	8
	
	
	Knighton Member
	Whisby Farm Member
	301,000

	7
	
	
	
	
	244,000

	6
	Ridgacre Formation
	Birstall Member
	Birstall Member
	Whisby Bed

Balderton Member

Thorpe on the Hill Bed
	

	5e
	
	Wanlip Member?
	
	
	130,115

	5a-d
	
	
	
	
	84,740 - 115,105

	4
	
	
	Wanlip Member
	Scarle Member
	

	3
	
	
	
	
	60,000

	2
	Stockport Formation
	Syston Member
	Syston Member
	Spalford Member

Holme Pierrepoint Member
	24,000

	1
	Elmore Member
	Soar Valley Formation
Soar Member
	Soar Valley Formation
Soar Member
	Trent Valley Formation

Trent Member
	11,000



some local equivalents:


Eagle Moor Member

= Anker Sand and Gravels in part


Wigston Member


= Cadeby Sand and Gravel, also Wolston Sand and Gravel


Bosworth Member

= Baginton Clay and Silt, also Wolston Clay


Dunsmore Member

= Dunsmore Sand and Gravel


Knightlow Member

= Wolston Sand and Gravel, also Wigston Member


Grounds Farm Member
= Wolston Clay


Brandon Member


= Baginton Sand and Gravel


Thurmaston Member

= Baginton Gravel

CAVE MEN AGAIN?
Man's first traces in Britain go back into those glaciated times; there are Upper Palaeolithic (Old Stone Age) flint and quartzite artefacts dating back to at least 175,000 years ago. Researchers have claimed dates as far back as 300,000 B.C. In Nuneaton the earliest reliable flint finds indicate 7,000 B.C. The landscape was obviously littered with glacially dumped clay and sand, often full of flint debris from the chalk downlands in the north and east. Parts of Nuneaton's glacial drift clays are devoid of flint. The older geological mapping showed all glacial soils as either sand or clay and inferred it was all of one age and origin. This has now been corrected to show that some clays are of differing age and origin. Thankfully Mesolithic man was not worried and managed to find the choicest sites in the area. Several field archaeologists have found many of these beautiful artefacts.

The working of flint carried on into the New Stone Age and even more recently than that. To the south and east of Nuneaton these clays contain better quality larger flint blocks.

After the glacier brought change to the world our local climate stabilised to Cool Temperate Maritime, that meant we experienced extremes of weather (as opposed to climate). Our country is a battle ground for 6 types of wind systems (Polar Maritime, Arctic Maritime, Polar Continental, Arctic Continental, Tropical Maritime and Tropical Continental). That generally gives warm wet summers and cold drier winters. But if one of the above wind systems gains control weather can become abnormal. The Dudley-Sedgley hill affects us most markedly producing hail and thunder storms. The hills and valleys near Ansty seem to breed whirlwinds that generally move towards Barnacle and Bulkington on summer’s days.

The average rainfall is 660 mm (26 ins) per year, sometimes it seems all in one day!! July's average temperature is  17.5oC (64oF): January's is 5oC (40oF). Any other averages would be misleading; one summer in 1967 whilst driving to Bedworth on a beautiful sunny day; it changed to black thunder clouds with a storm of hail and sleet followed by a rainbow; then back to dazzling sunshine. Of course there was the exceptional blizzard of 8-9th December 1990. As far as extremes of temperature - 21oC (winter) (-5.8oF(within the last decade; as well as 9 years of drought since 1988.

There have been many attempts to define cycles in weather e.g. 11 year cycles following sunspot activity, 33 and 40 year cycles etc. Some meteorologists could not say whether we are coming out of the last ice age or going into the next one. After much research and computer modelling it is now generally believed that we are going into the next ice age; but on top of that there is ozone depletion and global warming from our pollution activities.

Suggested regional correlation of superficial deposits: ( in reverse order)

	MIS
	BIRMINGHAM REGION
	LEICESTERSHIRE
	LOWER SOAR VALLEY
	PROTO-TRENT
	Years Before Present

	13-16
	
	Baginton Formation
Brandon Member
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Thurmaston Member
	
	
	528,000 - 659,000

	12
	Nurseries Formation
	Wolston Formation
Eagle Moor Member

Dunsmore Member

Oadby Member

Wigston Member

Bosworth Member

Thrussington Member
	Wolston Formation
Oadby Member

Thrussington Member

Hathern Member
	Wolston Formation
Eagle Moor Member

Skellingthorpe Member
	474,000

	11
	Quinton Formation
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	Quinton Formation
	
	
	
	364,000
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	Quinton Formation
	Knighton Member
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	Knighton Member
	Whisby Farm Member
	301,000
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	Ridgacre Formation
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	Whisby Bed

Balderton Member
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	Stockport Formation
	Syston Member
	Syston Member
	Spalford Member

Holme Pierrepoint Member
	24,000

	1
	Elmore Member
	Soar Valley Formation
Soar Member
	Soar Valley Formation
Soar Member
	Trent Valley Formation

Trent Member
	11,000


some local equivalents:


Eagle Moor Member

= Anker Sand and Gravels in part


Wigston Member


= Cadeby Sand and Gravel, also Wolston Sand and Gravel


Bosworth Member

= Baginton Clay and Silt, also Wolston Clay


Dunsmore Member

= Dunsmore Sand and Gravel


Knightlow Member

= Wolston Sand and Gravel, also Wigston Member


Grounds Farm Member
= Wolston Clay


Brandon Member


= Baginton Sand and Gravel


Thurmaston Member

= Baginton Gravel

CAVE MEN AGAIN?
Man's first traces in Britain go back into those glaciated times; there are Upper Palaeolithic (Old Stone Age) flint and quartzite artefacts dating back to at least 175,000 years ago. Researchers have claimed dates as far back as 300,000 B.C. In Nuneaton the earliest reliable flint finds indicate 7,000 B.C. The landscape was obviously littered with glacially dumped clay and sand, often full of flint debris from the chalk downlands in the north and east. Parts of Nuneaton's glacial drift clays are devoid of flint. The older geological mapping showed all glacial soils as either sand or clay and inferred it was all of one age and origin. This has now been corrected to show that some clays are of differing age and origin. Thankfully Mesolithic man was not worried and managed to find the choicest sites in the area. Several field archaeologists have found many of these beautiful artefacts.

The working of flint carried on into the New Stone Age and even more recently than that. To the south and east of Nuneaton these clays contain better quality larger flint blocks.

SCENERY AND REGIONS
Nuneaton is situated to the east of the Tees-Exe line; this is useful way of dividing England into lowland and upland by drawing a line from the mouths of the River Tees to the River Exe. It is therefore correct to say that Nuneaton is in the lowland zone. The Midlands are a V-shaped geographical region. To the north west is the Cheshire Gap (or gateway) that provides a link to the Cheshire and Lancashire lowlands; to the north east is the Midland or Trent Gap (or gateway) that provides a link to the Vale of York via the broad lower Trent Valley; to the south west is the Severn Gap (or gateway) that provides links to the Severn estuary and beyond. It is no coincidence that the Anker Valley is so close to the watershed of England. The Nuneaton-Hartshill Ridge influences the drainage direction of the River Anker which in turn influences the communication routes. The physical regions in our area include:

In 1996 the Secretary of State for the Environment launched “The Character of England” [landscape, wildlife and natural features]. This was a summary of 181 areas of England as defined by English Nature and the Countryside Commission. As one might expect the Nuneaton area does not fit neatly into a single area. (The author urged English Nature to consider the Nuneaton-Hartshill Ridge and Anker Valley as an area in its own right!).

Nuneaton is now placed in the following areas:


72 Mease/Sence Lowlands

97 Arden

none of which adequately represent its complex geology, geography and ecology
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The black squares represent Nuneaton, Bedworth and Bulkington
72 Mease/Sence Lowlands

The undulating landform of the Mease/Sence Lowlands lies within Leicestershire and Derbyshire. The Melbourne Parklands and Trent and Belvoir Vales lie to the north, while the Leicestershire and South Derbyshire Coalfield and the Leicestershire Vales are to the north east. Arden and the Trent Valley Washlands lie to the south west and west respectively. Although ecologically similar to most of these surrounding areas, the Mease/Sence Lowlands have a different landscape character.

Triassic sandstone underlies the area and gives rise to well drained, sandy soils that are extensively utilised for agriculture. The rivers Sence and Mease drain in a south westerly direction into the Tame, while in the north west smaller streams drain directly into the River Trent. Together, all of these watercourses have created a distinctive, undulating landform. The landscape of Mease and Sence comprises gently rolling clay ridges and shallow valleys that become virtually flat around the main rivers. The open agricultural land is complemented by copses and spinneys on the ridges and occasional groups of trees on the stream sides. In many of the arable areas, hedgerow trees are sparse. The high level of tree cover is mainly due to the concentration of parklands here. The area also lies within the National Forest.

The area is only sparsely settled with small villages located mainly on the crests of the low ridges. Red brick cottages and houses with slate or pan tile roofs cluster around spired churches. Within the remote areas, timber framed buildings can be occasionally found. Only towards the edge of the area, such as near Burton-on-Trent, have villages undergone a significant amount of post war development. The largely remote and rural character of the area is emphasised by isolated red brick farmhouses within rectangular fields. The Mease/Sence has a rich cultural heritage, including the Bosworth Battlefield site and industrial relics such as a steam railway and the Ashby Canal.

· Extensive areas of open arable farmland are enclosed by a strong rectilinear hedgerow pattern that is typical of late enclosure processes. Due to intensive farming, hedgerow loss has occurred throughout the area and hedgerow trees, mainly ash and oak, are patchily distributed.

· Large parklands surround imposing mansions and are prominent features in the landscape. Some of the more extensive large parklands include Gopsall Park, Market Bosworth, Thorpe Constantine and Shenton. Many of the parks were once far more extensive, with the result that ancient parkland trees are now isolated within arable or short term leys. The veteran trees are of particular importance for their deadwood invertebrates and noctule bats. Ringlet butterflies, oak tree pug moth, hawfinch and green woodpecker also occur in the parkland landscapes.

97 Arden

Arden incorporates much of southern Birmingham and the farmland to the south and east of the conurbation. The Severn and Avon Vales and the Dunsmore and Feldon area form the southern and eastern boundaries. The Mid Severn Sandstone Plateau and Cannock Chase and Cank Wood, which border Arden to the north east, share a similar ecological character despite being distinct landscapes.

The area comprises a central plateau which is underlain by Mercia Mudstones with glacial deposits. To the east there are red marls and sandstones within Upper Coal Measures, fringed by the Middle Measures of the Warwickshire coalfields.

The core of the area is a small-scale, intimate landscape of low, rounded hills, steep scarps and small incised valleys which, with the abundant tree and woodland cover, give a strong sense of enclosure. Narrow, usually sunken lanes link scattered farms and hamlets built of brick and timber. However, there is wide variation of landscape character in the area, ranging from enclosed river valleys, the undulating wooded landscape and small hedges of the main plateau, to the industrial urban areas and the coalfields of the north east. 
The urban areas comprise a significant industrial heritage, with residential zones in red brick, pockets of parkland, golf courses and fragmented agricultural land on the fringes. The coalfield area to the north east has been heavily influenced by the coal extraction industry with slag heaps, sprawling urban fringe settlements and small pockets of pasture and arable farmland. Archaeological interest is generally located in the urban areas and is closely linked to industry, although a number of medieval moated sites also occur.

Broadleaved woodlands and hedgerow trees lend a well wooded character to the area. The woods themselves vary in type from twentieth century plantations to species rich ancient woodlands. Some of the woodlands contain important populations of lichens, bryophytes and fungi. Oak and ash wood with bracken, bramble or dog’s mercury are particularly distinctive. Arden has a long history of wood pasture with deer parks and estate woodlands once widespread. Some of this habitat remains and veteran trees provide valuable habitats for invertebrates, lichens and bats.

An ancient landscape of small fields and winding lanes with a dispersed settlement pattern dominates in the rural area. Although modern farming practices result in larger fields, fewer hedgerows and more arable and improved pasture, the distinctive and historic character of the area still largely survives. Semi-natural habitats such as species rich acidic and neutral grassland, along with remnants of heathland, are still present in the area. The heathlands are highly fragmented and often associated with wood pasture and large veteran oaks and support interesting invertebrate populations as well as the rare nightjar and grass wave moth.

River valleys are a distinctive feature in the landscape and often with semi-natural habitats such as wet meadows and bogs. Valley bogs, valuable nature conservation features, rely on water level management for their maintenance. Purple moor grass, meadowsweet and soft rush are some of the plant species that dominate the marshy grassland. Heron and yellow wagtail are among the bird species that can often be seen here.

Post-industrial urban areas dominate Arden in the north, where the Birmingham conurbation begins. This part of the area contains parkland, rivers and canals which all provide corridors for wildlife between open land. Derelict land provides opportunities for specialised plant and animal communities. Black redstarts are found in the heart of the conurbation, whilst species such as the fox and the starling are ubiquitous and particularly well adapted to urban areas.

The British Association for the Advancement of Science (B.A.A.S.), Birmingham meeting in 1950, defined a very realistic picture of the area. Kinvig (1950)
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Ib1  The Birmingham Plateau. The East Warwickshire Plateau. Ansley Plateau

Ib2  The Birmingham Plateau. The East Warwickshire Plateau. Corley Plateau (The Nuneaton-Hartshill Ridge)

“Birmingham Plateau: This is the largest and most important physical unit in the Birmingham district. The East Warwickshire Plateau is almost completely separated from the South Staffordshire Plateau by the valleys of the valleys of the Tame and Blythe. Its simpler geological structure is reflected in its relief. This comparative simplicity of relief units has been helped by the fact that most of the plateau falls within the drainage area of the Tame and Blythe. Much of it lies between 400 and 500 ft above sea-level, its highest point being just over 600 ft. The plateau is composed largely of Middle and Upper Coal Measures, though there are outcrops of Cambrian shales and quartzites, especially on the northern edge, while in the south-west a section is developed on Keuper Marl. The northern part presents comparatively uniform conditions. It is divided by the Bourne valley into the Ansley and Corley plateaux. The plateau edges are very irregular due to the dissection of many streams draining westwards to the Blythe-Lower Tame and eastwards to the Anker, which skirts the eastern and northern edges. In general the western slopes are steeper than their eastern counterparts, though between Nuneaton and Atherstone on the north-eastern side there is a very conspicuous scarp edge.” 
IIc4  The Trent Valley System. The Tame Valley. Anker Valley
“Although the Trent Valley occupies only a small section of the Birmingham district, the river has exerted a very great influence upon its tributaries, which have been responsible for excavating valleys in the Birmingham Plateau. The gentle gradient and comparatively low height above sea-level of the Trent Valley have precluded its tributaries from excessive downward erosion such as characterises those valleys draining to the Severn and Avon.

The most important valley unit in the Birmingham district from the physiographic point of view is the Tame Valley, which separates the two main parts of the Birmingham Plateau.

Tamworth lies at the junction of the Anker Valley and that of the Tame. The former winds on its floodplain at the base of the north-eastern edge of the East Warwickshire Plateau. The stepped, right bank, developed mainly in Keuper Marls, is very much the gentler and most of the associated terraces find their widest expression on that side. Like the other valleys it serves rail and canal transport with an easy, though somewhat circuitous, route round the East Warwickshire Plateau.”
(This 1950 picture is now very outdated, the palaeogeographical structure is far more complex and nationally significant! Author)

IVa  The Avon Valley System. The Middle Avon Valley
“The Avon has acted as the control for the country to the south of the Birmingham Plateau. Like the Severn it was considerably rejuvenated during the Glacial Period. Since it has been cutting into soft Keuper Marl and Lower Lias clays the river has become more adjusted to the new conditions more easily than the Severn and has formed a wider valley and a wider series of terraces. A section of the Middle Avon Valley is to be seen in the south eastern corner of the map.”
2,400,000 B.P.


earliest Lower Palaeolithic
1,240,000 B.P.


Yellowstone super-volcano erupted, this may have influenced global cooling




that produced the Ice Ages (see 600,000 B.P.) The northern latitudes may 




have experienced a temperature drop of 15o C.
1,000,000 B.P.


GUNZ GLACIATION STARTS



This ice sheet did not cover Nuneaton
800,000 B.P.


Archaic humans (Homo) first appeared; they had 46 chromosomes in each 




cell, if that entire DNA was unravelled in all the cells it would be 3,072,000,000 km (1,920,000,000




miles) long!! It was 6 ft long in the first fertilised egg of an embryo.

700,000 - 500,000 B.P. The nature and timing of the first occupation of Britain

500,000 B.P.


MINDEL (=Elster) GLACIATION STARTS Lowestoftian




This epoch saw ice sheets spread over the area from the north and north west.




The last time Nuneaton was actually covered by an ice sheet! The area was




however affected later by the freezing processes of nearby ice.
500 - 450,000 B.P.
COLD GLACIAL

500-478,000 B.P.


ANGLIAN



The ice sheet destroyed the former Bytham River, either freezing it and covering it in a thick layer




of Glacial Till (Boulder Clay) or eroding any trace of the older River channel

475 - 425,000 B.P.
“Lake Harrison” Middle Pleistocene - this vast lake proposed by earlier




geologists is now thought to be much smaller and more transient,




approximately in the present day Soar Valley. Some initial evidence of




prehistoric quartzite artefacts in the area.




COLD
c.400,000 B.P.


HOXNIAN or Holstein lasts for at least 125,000 years




PERIGLACIAL

c.362,000 


COLD GLACIAL

339,000 B.P.


Ice sheets returned from the east and north east to deposit chalk like clay to




immediate east of Nuneaton, the ice sheets then decayed.

303,000 B.P.


TEMPERATE
300,000 - 180,000 B.P.The Lower-Middle Palaeolithic transition 

250,000 B.P.


Waves of prehistoric people settled in Britain, the density was about 250




people at any one time. They lived in small groups of about 12 - 15.

200,000 B.P.


RISS (= Saale) GLACIATION STARTS
200,000 to


MIDDLE PALAEOLITHIC

 38,000 B.P.
180,000 - 60,000 B.P. Middle Palaeolithic population collapse 

At present there is little evidence of human occupation of Britain for the period 180,000 - 160,000 years ago, an absence of almost 120,000 years. Ongoing work by members of the project has identified that during the period 500,000 - 200,000 there appears to have been a gradual decline in population, each major period of settlement being characterised by a less dense archaeological signal than its predecessor, culminating in complete absence. 
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quartzite hand axes made locally (a new type found by Ron Waite)

150,000 B.P.


Modern Homo sapiens first appeared in South Africa (not Europe/Asia as




originally thought. The evidence points to beach combing/fishing lifestyle,




these early humans migrated along the extensive shoreline of Africa, on to




Arabia, India and South East Asia.

143,000 B.P.


Modern Homo sapiens DNA believed to have developed in an African female!

c.128,000 B.P.


IPSWICHIAN



TEMPERATE




COLD GLACIAL

74,000 B.P.


Lake Toba eruption near Sumatra. This was the last time a super-Volcano




erupted. The VEI (Volcanic Explosivity Index) was 8, that is the maximum




on this scale. The global climatic affect was so devastating it now thought the




human population was reduced to 5,000 - 10,000 people. The Toba eruption may have been




responsible for destroying not only vast numbers of people but also the variety of 




its ethnic origins. 85% of gene pool may have been destroyed.




This caused a 90% drop in effective sunlight; it also lowered 




global temperatures by about 5o C (11o F). It probably caused the most recent glaciation 




to begin. The ice sheet began to grow in geographical area to 59,000 B.P. it did not




reach Nuneaton.

71,000 B.P.


DEVENSIAN
60,000 - 22,000 B.P.
Repopulation at end of the Middle Palaeolithic and transition to the Early Upper Palaeolithic

The archaeological record from this period confirms human recolonisation of Britain but the nature of the lithic evidence and the chronology of the period are still poorly understood. The known pattern of global climatic change, particularly that recorded in deep-sea and ice-core records, is not currently reflected in the environmental and archaeological records because of poor resolution. 
59 - 24,000 B.P.


A partial amelioration in the cold climate. This may represent the global




climate systems and ecosystems recovery after the Toba super-volcanic eruption.

50,000 B.P.


WURM GLACIATION STARTS



This ice sheet did not reach Nuneaton. Palaeolithic flint tools found in




Warwickshire. Modern Homo sapiens ventured beyond Africa into Europe.




Genetic evidence that most white north west Europeans have descended




from 1 of 7 females 

38,000 to


UPPER PALAEOLITHIC

11,500 B.P.


Modern Homo sapiens reached north west Europe and Great Britain




Climate in the Northern hemisphere deteriorated quickly, the early settlers




could not survive in the upland regions of Britain. Neanderthals had been




forest hunters and did not adapt to the change in climate and ecology. They




lived in groups of 8 - 25 and hunted 65 km2 (25 square miles) of territory daily. It 




is now thought they could talk because they had the hyoid bone in a similar




form to modern man. They buried their dead in ritualistic ways. 

24,000 B.P.


LATE DEVENSIAN



The ice sheet did not cover the Nuneaton area; but lay about 32 km (20 miles) to the




north west on a line between Burton and Lichfield. Nuneaton however




experienced periglacial weathering, frozen ground and meltwaters running




from the ice edge.
20 - 18,000 B.P.


Sea level was 91 m (300 ft) lower than in 2000 A.D.




Nuneaton was tundra. The ice was 500 m (1,640 ft) high to the east of the 




English seaboard. Ice was within 80 km (50 miles) of Nuneaton.




W oolly Mammoths survived in the Midlands until this date.
13,000 - 8,800 B.P.
Recolonisation after the last glacial maximum
13 - 10,000 B.P.


FLANDRIAN (early)




Post Glacial/ Pre-Boreal




TEMPERATE

10,300 B.P.


The ice sheet was about 480 km (300 miles) to the north of Nuneaton
= 8300 B.C.


Last Glacier melts to the north west of the Midlands
c. 7500 - c. 4300 B.C. or B.C.E. 
THE MESOLITHIC AGE
[Middle Stone Age]

Stone Age finds have been discovered in the following areas: Arbury, Astley, Attleborough, Bedworth, Bramcote, Bulkington, Burton Hastings, Caldecote, Chilvers Coton, Fenny Drayton, Galley Common, Hartshill, Higham, Hinckley, Hydes Pasture, Lindley, Mancetter, Marston Jabbett, Nuneaton, Oldbury, Shenton, Soul End, Stockingford, Stoke Golding, Stretton Baskerville, Weddington, Weston in Arden, Witherley and Wolvey.

8000 B.P.
Middle Stone Age: man was a hunter-fisher-forager, there was widespread flint

= 6000 B.C.
artefact making in the Anker Valley; the domestication of animals began. He also


began to clear the native woodland. Lowland England was not dominated by the


sessile oak as was widely believed but by Lime (Tilia), Alder (Alnus) on the


floodplains and Hazel (Corylus) around lakes.
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Flint artefacts

7545 B.P.
Evidence of the Great Flood, global sea level rise of over 40 m at a rate of 250 - 400 mm
= 5545 B.C.
(10 – 16 ins) per day! The Black Sea and the Mediterranean particularly were affected.
4300 - 2500 B.C. or B.C.E. THE NEOLITHIC AGE
[New Stone Age]
New colonies of people entered Britain with highly developed skills in farming and stock rearing. Many remains have been found which celebrate burial of the dead. The barrows and other burial remains seem to be important territorial markers. Nuneaton was in the farming group cultural area.

6000 B.P.
The land bridge with Europe was finally covered by the sea, the River Thames

= 4000 B.C.
and Rhine used to flow out to a point 128 km (80 miles) east of London, where the two


valleys joined. The large river then flowed westwards along a deep wide valley


(now the English Channel).

New Stone Age: Human clearance of the woodland began; the first farmers from Europe entered Britain. They brought with them domesticated animals as well as crops and pottery. The population no longer depended solely on hunting and gathering. Settlement became more permanent and woodlands were cleared for crop growing. 

5000 B.P.
Top of Middle Flandrian : Sub-Boreal type of climate People began to cultivate crops using stone sickles

= 3000 B.C.
for harvesting.

c. 2500 B.C. - c. 600 B.C. or B.C.E. THE BRONZE AGE

Bronze Age: The use of metals was introduced into Britain sometime before 2000 B.C. The remains of farms and settlements were not as substantial as in other periods. Local people tended to live in small family units, larger communities existed to south west of the Midlands.

Bronze Age finds have been discovered in the following areas: Arbury, Attleborough, Bramcote, Burton Hastings, Caldecote, Griff, Hartshill, Higham on the Hill, Hinckley, Hydes Pasture, Lindley, Mancetter, Marston Jabbett, Nuneaton, Oldbury, Stockingford, Stoke Golding, Weddington, Witherley and Wolvey. 

4500 B.P. 
Axe-Hammers made at Griff, Group XIV on the national classification; found

= 2500 B.C.
locally at Griff, Caldecote, Arbury, in Britain and Ireland and North West Europe


(uncertain?). Many Rough-outs have been found locally.
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Griff Hollows outcrop near the Group XIV site

1000
Some estimates place the British population at nearly 4,000,000

700
Iron objects entered the Bronze age culture of Britain; with it came the practice of


building hillforts. Oats were introduced in the Iron Age.

c. 600 B.C. or B.C.E. - 43 A.D. THE IRON AGE
Fortifications were the great legacy from this period, hill top positions surrounded by ditches and banks that were originally laced with timber and palisade fencing. In lowland areas there were circular stone or timber houses. Iron Ages A,B and C
Iron Age finds have been discovered in the following areas: Bedworth, Bramcote, Bulkington, Caldecote, Griff, Hartshill, Higham on the Hill, Hinckley, Mancetter, Nuneaton, Oldbury and Wolvey.

500
People began to use simple wheeled carts and began to observe the seasons, the sun,


moon and stars.

c.150
The first coins brought into Britain; they were made in Gaul and used in trade by


the Belgic people. The Gallo-Belgic Ambiani Stater was one such coin.

100
Gold coins first introduced into Britain. Belgae Celts brought heavier ploughs that could

plough heavy clay soils. They began to practice simple medicine and to throw pottery on wheels.

79-133
Midlands area settled by Celts. Second wave of Belgae arrive in UK

45
(now designated 46 B.C.) Julius Caesar instituted the Julian calendar, the first year was


445 days long, (it became known as the Annus Confusionus: YEAR OF CONFUSION). This


was brought about by his encounter with the advanced Egyptian civil solar calendar.


The calendar had a leap year every 3rd year. The 365 day year evolved as


understanding of unusual time keeping of the earth progressed.

1
Friday 31st December was followed by:

[0
This was not an actual year and was equal to 1 B.C. or B.C.E. ]

1 A.D. or C.E.
Saturday 1st January

43-412
Claudian invasion and the Roman Occupation.

43
General Aulus Plautius invaded Britain for Emperor Claudius I.



Many Roman sites soon developed an adjacent shanty town (vicus) full of people trying


to supply or trade with their conquerors. Their style of government and civilization broke


down the old tribal barriers; it even helped to incorporate many differing ethnic and religious cultures.


The Iron Age Celts had built ramparted hill forts, the invading Romans headed


straight for these sites, in particular Colchester. They used their advanced artillery


weapons to conquer these fortified sites.


Weapons such as Ballista, Catapulta, Battering Rams and Flaming spears called phalarica.


They used their shields overlapped to form the Testudo (tortoise) or to form a wall 


-the phalanx. A typical legionary soldier could walk 48 km (30 miles) in a day loaded with 23 kg


(50 lbs) of equipment.


The Groma was a surveying instrument that enabled the Roman surveyor to plot 


roads and buildings accurately.

47
Pottery and/or tile kilns have been found at Arbury, Burbage, Caldecote, Coton,


Fenny Drayton, Griff, Hartshill, Higham, Hinckley, Mancetter, Nuneaton, Oldbury,


Sketchley, Stoke Golding, Witherley, Wolvey and Weddington Road near the


public house (formerly The Grove). By the time the Romans were in the area 


de-forestation had begun. They invaded southern Britain first.

Conquest of Southern and Eastern Britain complete. Ostorius Scapula was the


governor, he controlled all the land to the Trent and Severn.

48
A very severe famine in the Midlands according to the Anglo-Saxon Chronicle

c. 50
Ostorius Scapula took possession of Warwickshire then in the province of Britannia. London founded.
post-50
Romans may have encountered coal during the construction of the Watling Street 


3 miles to the north west of Atherstone. By 2nd C they had used the coal they


encountered elsewhere on the Watling Street.

59-60
King Prasutagus of the Iceni died, he could not legally bequeath his succession to


anyone. Boudica (Boudicca, Boudiga, Boadicea, Voadicea, Vonduca, Bonduca or Woda) was his widow.

60-61
Boudica’s revolt led thousands of Britons into battle against the Romans, who


were caught off their guard. The Romans had been cruel to local peoples over-taxing


them and confiscating property. Boudica attacked Colchester, St. Albans


and London. The Romans sent a Procurator, to re-organise the Romans forces.


Boudica and 80,000 of her men were killed in a battle by Roman forces led by


Suetonius Paulinus near Witherley - Ratcliffe Culey (some accounts state she


committed suicide by poison). The Roman casualties were 400! The story was


recorded by Cornelius Tacitus in the Annals. This momentary lapse taught the


Romans a bitter lesson, they set about re-building their towns and villas. 


The road network was developed to total 8,000 km (5,000 miles) of quality carriageway.

70
By this date all of lowland England had been subdued and was part of a well established province.

78
Conquest of Britain by the Roman Agricola re-initiated. Nuneaton in the province of Britannia
130-200
Nuneaton in the province of Britannia Inferior
259-74
Midlands part of the Empire of Gaul (Emperor Postumus)

296
Britain re-conquered by Constantius Chlorus, then became a civil diocese of 


4 provinces created by Diocletian

297
The Roman Empire organised into 12 administrative districts (dioceses) governed 


by diocesan supervisors (vicari).
300-390
The following Roman coins were in local circulation: Antoninianus, Argenteus,


As, Aureus, Centenionalis, Denarius, Dupondius, Follis, Quadrans, Quinarius,


Semis, Sestertius, Siliqua, Solidus and Tremissis.


Economically the Romans proved to excellent workers of raw materials e.g. iron 


and lead ore and clay for pottery. They harvested pearls from molluscs in the rivers;


extracted semi-precious stones; they traded various breeds of dog; they also sold


British cloth abroad in the form of the birrus Britannicus (hooded goat’s wool 


cloak); the tapete (rug or horse cloth)


Nuneaton in the province of Flavia Caesariensis

330
Nuneaton in the Roman Diocese of Praefectus praetorio Galliarum.

410
Extensive Roman troop withdrawal from Britain. Rome sacked by Goths. Emperor Honorius told

Britains to "provide for their own defence". In Europe the Huns introduced trousers into


horse-mounted combat.

418
According to the Anglo-Saxon Chronicle, the Romans took all the gold out of


Britain or buried it in secret places.


Roman finds have been discovered in the following areas: Arbury, Arley, Bedworth, Caldecote,


Chilvers Coton, Fenny Drayton, Griff, Hartshill, Higham on the Hill, Hinckley, Mancetter,


Nuneaton, Oldbury, Weddington and Wolvey. 

436
The last Roman legion left Britain

446
Saxons began to land in England.

450
The end of Romano-British town and village life. Angles and Saxons began to settle


in the Midlands. A loose federation of Romanized civitates (city states) were


replaced by tribal kingdoms. King Vortigern welcomed Saxon mercenaries under


Hengist and Horsa. The Saxons turned into conquerors.
post-480
Saxons occupied a site at Mancetter - a burial ground was discovered in 1997
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