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CHARNWOOD FOREST 

INTRODUCTION AND GEOLOGICAL BACKGROUND  

The East Midlands of England contain some of the oldest rocks in England as well 

as some of the younger strata. The two localities that will be visited today represent 

inliers of Precambrian and Cambrian rocks within a cover of younger Triassic rocks 

and superficial deposits. The Precambrian rocks are some of the oldest in England 

and are of international importance because they yielded the first ever fossils from 

these rocks found anywhere in the world. Where seen, usually in quarry exposures, 

the Triassic rocks overlie these older rocks with a very marked angular unconformity. 

Charnwood Forest is one of the few parts of England where there are exposures of 

‘basement’ rocks dating back to Precambrian time. Its locally rugged topography is 

caused by these highly resistant rocks protruding as craggy knolls through a 

surrounding cover of Triassic-age Mercia Mudstone strata and Quaternary deposits. 

Past workers have viewed Charnwood Forest as a ‘fossil’ hill range that was carved 

by erosion dating from the late Carboniferous (end-Variscan) block uplifts, 

subsequently buried beneath Triassic and younger strata, and which is now in the 

process of being exhumed. The geology of Charnwood Forest with all the younger 

rocks stripped away is shown in Figure 1. The Precambrian and Cambrian sequence 

is illustrated in Figure 2, with rocks exposed in Bradgate Park highlighted in yellow. 

The ‘hard rock’ outcrops and distinctive scenery of Charnwood Forest, exemplified 

by Bradgate Park, have attracted much interest over the centuries, and Watts (1947) 

charts a number of publications stretching back to 1790. The lithostratigraphy of the 

Charnwood Forest succession was formalised after the detailed mapping and thesis 

of Moseley (1979), and a subsequent paper by Moseley and Ford (1985). Figure 2 

shows that the Charnian Supergroup sensu stricto is divided into two principal 

groupings, of which the youngest, the Maplewell Group, will be visited today 

(localities and route are shown in Figure 3). In Swithland Wood, the strata to be 

visited belong to the Brand Group. This overlies the Maplewell Group, and as it is 

now referred to the Lower Cambrian, rather than to the Precambrian as previously 

thought, it is no longer included as part of the Charnian Supergroup.  

A Precambrian age (i.e. older than the start of the Cambrian Period, 543 million 

years ago) for the Charnian rocks was hinted at as long ago as 1865. It was finally 

confirmed following the work of Lapworth (1882), although his observation was 

based on similarities between Charnian rocks and the Caldecote Volcanic 

Formation, which is demonstrably overlain unconformably by Lower Cambrian strata 

at Nuneaton, 30 km to the west. Lapworth’s discovery had major implications for 

something that happened much later - the finding of fossils in the Charnian strata by 

a schoolboy, Roger Mason, when out climbing near Woodhouse Eaves in 1957. 

Since then, several more fossiliferous localities have been found in Charnwood 

Forest (e.g. Boynton and Ford, 1995), including the important exposure in Bradgate 
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Park. Their significance to Precambrian geology, and to the understanding of the 

early evolution of organized life, will be discussed later on. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 1: Geology of Charnwood Forest, showing the location of Bradgate Park. 

Inset at lower right shows actual outcrops of Precambrian and Cambrian rocks 

(black), separated by Triassic ‘cover’ strata.  
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Figure 2: The simplified lithostratigraphy of the Charnian Supergoup 
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Figure 3:  Geology of Bradgate Park, showing the route of excursion (in black, with 

optional route shown as dashed line). Localities (red numbers) are described in the 

text 

Key to units: 

MM: Mercia Mudstone H: Hanging Rocks Formation 

SF: Swithland Formation Bd: Bradgate Formation 

SP: Stable Pit Member SB: Sliding Stones Slump Breccia 

SD: South Charnwood Diorites BH: Beacon Hill Formation 
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MODE OF ORIGIN OF THE CHARNIAN SUPERGROUP  

Much still remains to be clarified about the precise age of the Charnian Supergroup, 

in terms of a figure expressed in millions of years. Estimates of 560 - 566 Ma 

(Compston et al., 2002) have been determined for the fossil-bearing upper part of 

the Maplewell Group, on the basis of isotopic analyses that measure the decay of 

uranium to lead in rock-forming minerals such as zircon. Given the exposed 

thickness of 3000 m for the Charnian sequence, however, it is clear that more 

isotopic determinations will be needed in order to constrain the entire age-range of 

the succession.  

Evidence concerning the mode of formation of the Charnian sequence is at first sight 

contradictory. In the south and east - for example in Bradgate Park - the rocks are 

typically well stratified and of obvious sedimentary origin. When looked at under the 

microscope, however, the grain constituents – mainly volcanic rock fragments, 

crystals (plagioclase and quartz) and volcanic ash shards – point to a wholly 

volcanic, andesitic to dacitic source region. It is therefore accurate to say that the 

Charnian Supergroup is a volcaniclastic succession. This is an ‘umbrella’ term for 

bracketing strata containing varying proportions of grains derived from the erosion of 

pre-existing volcanic successions (epiclastic origin), as well as material incorporated 

into the rock directly from volcanic eruptions (pyroclastic origin). Pyroclastic material 

may consist of non-abraded volcanic ash shards (Figure 6), crystals, or angular 

volcanic rock-fragments. The qualifying term tuffaceous is commonly used for 

sedimentary rocks that are a mixture of epiclastic and pyroclastic grains, where the 

latter’s abundance is more than 25 and less than 75 per cent of the rock.  

Evidence for the depositional environment of these rocks is provided by sedimentary 

structures seen in the stratified parts of the Charnian Supergroup. At Bradgate Park, 

for example, the absence of features such as cross-bedding or current and wave-

ripple structures suggests that deposition occurred well below storm-wave base (i.e. 

>50 m depth). Instead, sedimentary structures such as grading, loading and slump-

induced disruption of bedding indicate that they accumulated by processes that 

involved the transport of volcanic detritus in sediment-laden submarine flows 

(turbidity currents). Earthquakes caused by tectonic or volcanic activity probably 

triggered individual sedimentary flow-events. Finally, marine (oceanic) environments 

are further suggested by the types of fossil seen in Charnwood Forest.  

The Maplewell Group strata contain the greatest volume of pyroclastic material, 

including ash fragments, and these ‘tuffaceous’ rocks were therefore formed during 

the time of maximum volcanic activity. As Figure 4 shows, this group displays a very 

important lateral change going north-westwards, from the stratified and 

predominantly medium-grained tuffaceous rocks of the Beacon Hill Formation (to be 

seen at Bradgate Park) into the thickly-developed and very coarse volcanic breccias 

of the Charnwood Lodge Volcanic Formation, which have been interpreted as 

pyroclastic flow deposits (Carney, 2000a). This indicates that the Maplewell Group 

volcanoes were located in the north-west of Charnwood Forest, where there are also 
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Figure 4: Subduction zone with volcanic arc –

a model for Charnian magma generation  

 

 

Figure 5a: Position of England  

and Wales about 560 million 

years ago, when the 

Charnwood volcanoes were 

active  

 

 

 

 

Figure 5b: Configuration  about 

420 million years ago,  

immediately before the ‘plate 

tectonic unification’ of England 

and Scotland. Deformation at 

this time formed the Charnwood 

anticline and cleavage 
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rocks that could represent actual feeder zones or conduits to the vents. These rocks 

are typically massive (unbedded), and because they do not form part of a stratified 

sequence they are known as the volcanic complexes, of the Bardon Hill and 

Whitwick / Sharpley areas (Figure 1). They are not exposed in this part of 

Charnwood Forest; however, distinctive blocks of porphyritic dacite, featuring a dark 

grey groundmass with large plagioclase and quartz phenocrysts, can be seen in the 

walls of the toilets at the Hunt’s Hill and Hall Gates (Cropston) entrances to the Park. 

These specimens are of the Peldar Dacite Breccia and were quarried from the 

Whitwick Volcanic Complex of north-western Charnwood Forest (Figure 1).  

The plate-tectonic environment in which the Charnian rocks were formed can be 

partly deduced from rock chemistry (silicate and trace element analyses). These 

chemical studies indicate that the Charnian magmas have compositions appropriate 

to their generation above a subduction zone, shown diagrammatically in Figure 4, 

within an arc of volcanic islands surrounded by an ocean (Pharaoh et al., 1987). 

Palaeomagnetic rock measurements at Nuneaton (Vizan et al., 2003) further 

demonstrate that this late Precambrian volcanic arc was located close to the 

southern tropic, just off the margin of the Gondwana continent (Figure 5a). Modern 

oceanic arc systems, such as the Caribbean islands, are largely submerged and 

consequently the fragmental material, either eroded or ejected from the volcanoes, 

would have accumulated on the surrounding sea floor, a good modern analogy being 

the island of Montserrat (Figure 8). This is therefore the palaeoenvironment 

envisaged for the rocks of the Charnian Supergroup.  

CHARNWOOD FOREST AS A ‘YOUNG’ MOUNTAIN RANGE  

The last major events to affect the Charnwood basement involved the formation of 

the Charnian anticline (Figure 1), and also a highly penetrative west-north-westerly 

cleavage, which is visible in many exposures at Bradgate Park. The recrystallisation 

of minerals to form the micas that define the cleavage planes occurred at a depth of 

about 10 km and temperatures of 350o C – conditions that would have prevailed 

within the ‘roots’ of a rising mountain belt.  

The cleavage-forming micas have been isotopically dated, showing that they were 

not formed in Precambrian time. Instead, the cleavage formed as a result of 

compression during the Caledonian orogeny (mountain-building), which in this part of 

Britain climaxed towards the end of the Silurian Period, at about 420-416 Ma 

(Carney et al., 2008). This event was a prelude to the late Caledonian (Acadian) 

plate tectonic movements (about 397 Ma) that closed the Iapetus Ocean, in the 

process uniting southern Britain with Scotland (Figure 5b). A major reverse fault – 

the Thringstone Fault – defines the western edge of Charnwood Forest (Figure 1). 

This fault was formed during the Caledonian orogeny, but has moved repeatedly 

since, ensuring that the Charnwood basement rocks have always remained relatively 

close to the surface. To the west, the North-west Leicestershire Coalfield consists of 

Carboniferous strata that were preserved on the downthrown side of the Thringstone 

Fault. 
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Figure 6: A microscopic fragment (shard) of volcanic ash from the 

Beacon Hill Formation 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Cross-section through a Charnian volcano, based on the ‘Montserrat’ 
model, with image of volcanic ash shards. 
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Figure 8: The Soufriere Hills volcano, Montserrat, c. 1997, showing summit 
crater, volcanic dome and pathway followed by pyroclastic flows – an analogy 
for Charnian volcanism.  

BRADGATE PARK 

Bradgate Park forms part of an outcrop of Precambrian rocks which give rise to the 

unique landscape of Charnwood Forest. The geology of Bradgate Park, and the 

locations we will visit today are shown in Figure 3. 

1 OLD JOHN TOWER 

The outcrops around Old John Tower (see front cover) expose a fine sequence of 

well-bedded volcaniclastic strata (tuffs) of the Beacon Hill Formation, Charnian 

Supergroup. You can see the fine detail of the bedding that varies from thinly 

laminated to medium bedded alternations of volcaniclastic mudstone, siltstone and 

sandstone. Within this sequence, we can see a number of very well developed 

sedimentary structures, in places highly polished by decades of footwear. The main 

features we can see are graded bedding, microfaulting, scouring and a variety of soft 

sediment deformation features, including wavy bedding, rafted and truncated 

laminae, load casts, pillow structures and flame structures. The tuffs were laid down 

in the seas surrounding active volcanoes, and the material entered the sea either by 

fallout from the air or by turbidity currents, the latter resulting in normal graded 
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sequences. Layers of coarser and finer sediment created density contrasts in the wet 

sediment pile, allowing the formation of load casts, pillow and flame structures. Being 

an area of active volcanoes, there would also have been many earthquakes. These 

resulted in the microfaulting and probably aided the formation of the soft sediment 

deformation structures. Higher up in the sequence, we can see a bed that has been 

very locally subjected to soft-sediment deformation, producing a series of slumps; 

note how abruptly this deformation terminates. The highest beds visible here contain 

angular clasts of tuffaceous mudstone. This is the lower part of the Sliding Stones 

Slump Breccia, an important marker bed at the base of the overlying Bradgate 

Formation. It formed as a type of debris flow that resulted from a submarine 

landslide, and was probably triggered by an earthquake. 

2 SLIDING STONES SLUMP BRECCIA 

The Sliding Stones Slump Breccia is a very important part of the Charnian sequence, 

forming an important marker bed that is traceable over a very wide area around the 

Charnian anticline. You can see exposed some spectacular breccias that are poorly 

sorted and composed of many clasts of different sizes and up to 3.Om long. They 

are fragments of tuffaceous mudstone and siltstone that were very soft when ripped 

up and redeposited, hence many of them have been distorted — one particularly 

contorted fragment is known locally as the Swiss Roll Structure. Clasts of felsic and 

intermediate lava have also been found at some localities. The clasts are set in a 

matrix of volcaniclastic sandstone. The deposit represents plastic deformation in a 

proximal debris flow that resulted from a submarine landslide, probably triggered by 

an earthquake. The breccia fines upwards and the higher beds exposed contain very 

few clasts, with volcaniclastic sandstone being predominant. 

On the highest beds, the mudstone clasts are absent and we can see a very good 

example of what has been interpreted as a water or gas escape structure. You can 

see how the bedding locally sags and is completely broken up in parts and that it 

only affects one bed, with undisturbed layers above and below. The event was very 

localised and synsedimentary. The sediment was still very soft and waterlogged. 

Because the bedding sags downwards, we can assume that the water or gas forced 

the sediment upwards, creating a hollow into which it fell back. Some water or gas 

escape structures take the form of a small volcano-like feature above the sediment 

layer that has been affected. A more recent theory is that such structures can also 

be produced by thixotropic shaking of the waterlogged sediment, again probably 

triggered by an earthquake shock. This could also lead to dewatering. 

3 HOLGATE MEMBER OF THE BRADGATE FORMATION 

Here we can see a series of well bedded turbiditic tuffs that show well developed 

upward fining sequences. The main interest of this exposure is that we can see a 

very clear diffraction of the cleavage planes between the layers of coarser and finer 

sediment. Although the spacing of cleavage planes appears to be very coarse in the 
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exposures we have seen, and in places not very clear at all, in thin section we can 

see that the cleavage is very finely spaced with around 10 cleavage planes per 

millimetre. 

4 HANGING ROCKS CONGLOMERATE 

This unit represents one the youngest units of the Charnian sequence in Charnwood 

Forest. It forms the basal part of the Brand Group which includes the Swithland Slate 

that we will see later, and may be of Cambrian age. The conglomerate is poorly 

sorted with clasts of millimetre to 10 cm in size, most falling in the size range 5-15 

mm. Some are well rounded but others are angular and they are all volcaniclastic in 

composition, composed of dacitic tuff. This marks the start of the cessation of 

volcanic activity and represents a period of reworking in current agitated waters, 

wither a fluvial system or a beach. We cannot see enough of the exposure to 

determine the precise environment of deposition. 

The roundness of many pebbles indicate a significant degree of transport and 

reworking or pre-existing volcanic rocks, most probably in a river or along a shoreline 

that fringed the volcanic landmass undergoing erosion. The pebbles were then 

transported into deeper waters, perhaps as a result of storm activity or earthquake-

induced slumping. The deeper water environment of deposition is indicated by the 

poor sorting and matrix supported nature of the conglomerate. At the Hangingstone 

Hills locality, parallel stratification is visible. All of these features suggest a final 

episode of transportation by subaqueous sediment gravity flowage in turbidity 

currents, with eventual deposition in submarine fan or fan-delta environments. 

5 BRADGATE HOUSE – HOME OF LADY JANE GREY, THE 9 DAY 

QUEEN OF ENGLAND 

We now move on to look at a completely different rock type. Here, and in many 

exposures leading to the Newtown Linford entrance to the park, we see exposed the 

South Charnwood Diorite, originally known as ‘Markfieldite’. This is a coarse grained 

intrusive igneous rock that quickly at relatively shallow depths (1-3km). You can see 

a mixture of crystals that include dark mafic minerals - amphibole and pyroxene 

making up 40-50% of the rock, pale quartz and pink alkali feldspar. The quartz and 

feldspar form as intergrowths of a granophyric texture, due to a process known as 

‘under cooling’, hence the rock is known as a granophyric diorite. If you look on the 

joint planes, you can see evidence of epidote (green) and haematite (red) 

mineralisation, and veins of quartz. You can also see very good evidence of 

slickensides on some of the joint surfaces, indicating differential movement within the 

mass of rock in response to major tectonic earth movements. The South Charnwood 

diorites represent the youngest phase of igneous intrusion in the Charnian 

Supergroup and cut through all the succession. They have not yet been 

radiometrically dated but possibly comparable rocks at Nuneaton, 30 km to the 

south-west, have given a U-Pb age of 603 million years. However, new U-Pb zircon 
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dating on the Charnian sequence in Charnwood Forest has given dates of around 

560 million years. Thus the igneous rocks of Nuneaton either have an incorrect date, 

or do not correlate with the South Charnwood Diorites. 

6 STABLE PIT QUARTZITE 

This locality features an excellent exposure of quartzite. It is well bedded, dipping at 

15-20º to the north west, and in places you can make out cross bedding, also 

dipping to the north west. It is medium grained and the grains are well rounded. Part 

of a unit known as the Brand Group, it has been equated with the basal Cambrian 

Quartzite that occurs in several places in England, the nearest being the basal 

Cambrian unit of the Hartshill Sandstone Formation in the Nuneaton area. Very little 

detail can be seen in the rocks to allow an accurate interpretation of the depositional 

setting, but the cross bedding suggests deposition in current-agitated, nearshore 

marine environment. Elsewhere in the country, rocks of this age show variations in 

depositional setting from shoreface to turbidites and deep water settings. You can 

see that the rock has been mineralised with quartz veins and there is also evidence 

of haematite staining on some joint plains. The quartz veins are particularly 

prominent on an E-W trend but if you look around, you will see that there is also an 

earlier set of veins trending N-S. These can be seen to be cut out and displaced by 

the E-W veins. On one bedding surface on the top of the outcrop, you can see a 

series of sub-parallel ridges. These may represent current ripples, again suggestive 

of fairly shallow water environments. 

On the west side of this exposure, you can see a small notch in the face. This marks 

the position of a small dyke about 1 m wide, trending east-west, and composed of 

quartz diorite. This appears to be structurally controlled as it is parallel to the 

cleavage trend, to quartz veins within the rock and prominent joints. We have been 

unable to date this but it may be of Ordovician age and an offshoot from the nearby 

Mountsorrel intrusion that lies to the north east. 

7 MERCIA MUDSTONE 

We are now visiting one of the few places where the Mercia Mudstone can be seen 

exposed in Charnwood Forest. It is a former brick pit that probably supplied the clay 

to make the bricks for Bradgate House, which dates it back to the 1490s . But the 

freshness of the face suggests it was also worked much later. We cannot get up 

close but you can see the well bedded, nearly horizontal sequence of red mudstones 

that contrasts well with the steeply dipping Charnian sequence. Within the face, you 

can see a green bed, which is a dolomitic siltstone or fine-grained sandstone. These 

Triassic rocks are also well exposed in many of the quarries, where they show a very 

marked angular unconformity with the underlying Charnian rocks that represents a 

time gap of around 300 million years. The unconformity surface is highly irregular, 

with the Mercia Mudstone infilling deep palaeo-valleys carved into the underlying 

hard Precambrian rocks. 
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The Mercia Mudstone represents the deposit of a vast desert that existed in the Mid- 

to Late Triassic times on the supercontinent of Pangea. This desert covered a much 

larger area than any of the deserts we see today. However, this was not a sandy 

desert but a dust desert with a high water table that allowed the wind-blown dust to 

accrete by sticking to the damp surface. The high water table also resulted in the 

precipitation of gypsum (Ca SO4) very close to the sediment surface, and this 

mineral is commonly seen in these rocks although it tends to be dissolved away 

close to the ground surface and thus cannot be seen in the quarry face. Like modern 

day deserts, there were violent rainstorms in the Triassic and these led to the 

deposition of the thin siltstone and sandstone beds. The desert was always close to 

the sea and incursions into the deeper basins such as Cheshire, resulted in thick 

accumulations of halite. Marine waters may also have influenced deposition of the 

thick gypsum deposits found, and worked, in Nottinghamshire. 

By late Triassic times, all of Charnwood Forest was buried beneath Triassic strata, 

which were in turn overlaid by a thick sequence of Jurassic and Cretaceous marine 

mudstones and limestones, including the Chalk, as the local crust subsided. During 

the Cainozoic uplifts, at the time of the Alpine Orogeny, the younger Mesozoic rocks 

were stripped away leaving the Mercia Mudstone and Charnian rocks exposed. The 

land surface was finally sculpted to its present day form during the ice ages and 

subsequent perma-frost conditions when large areas of ground moved by solifluction 

processes. This process resulted in the accumulation of loose, surficial debris called 

‘Head’. 

 

Figure 9: The dramatic unconformity of the Mercia Mudstone overlying Precambrian 

rocks seen in Bardon quarry. This represents a time gap of over 300 million years. 
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Charniodiscus concentricus. 
Cast of holotype in Leicester 
Museum 

Figure 10: Selected Precambrian fossils from various localities in Charnwood Forest 

 

 

 

 

 

 

 

 

Charnia grandis. Cast of holotype (BGS) 

 

Bradgatia linfordensis. Cast (BGS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cyclomedusa davidii. 
Cast of holotype (BGS) 

 

 

 

21 cm 

Charniodiscus masoni. 
Holotype in Leicester Museum 
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8 SWITHLAND WOOD 

In Swithland Wood, we can see rocks that form part of the Brand Group, which 

overlies the Charnian Supergroup. These strata, of Cambrian age, are the Swithland 

Formation (‘Swithland Slates’). They were extensively quarried in the area for roofing 

slate and gravestones. They were extensively quarried in the area for roofing slate 

and gravestones, which can be seen on many of the local buildings, in all the local 

churchyards and in many others for a radius of around 50 miles. The industry fell into 

decline in the mid 19th century with the coming of the railways and the introduction of 

much cheaper Welsh slate. If you are in any of the local churchyards, you can easily 

tell a ‘Swithland Slate’ gravestone and not just by the date on the inscription. By 

looking at the backs of the gravestones, those composed of ‘Swithland Slate’ have a 

very rough and unpolished back whilst the Welsh slate is smooth on both sides, due 

to its much better cleavage. 

The name, ’Swithland Slate’, tells us that we are dealing with a mudstone that has 

been weakly metamorphosed into slate and imparted with a slaty cleavage that is, 

however, not as well developed as in the Welsh Slates. The mudstones are of 

marine origin although they have not so far yielded any macro- or microfossils. In the 

exposure here, we can see the typical dark grey mudstones with the well developed 

cleavage running roughly parallel to the face. You will note the almost complete 

absence of any bedding and the very pronounced network of joints perpendicular to 

the cleavage. These mark two periods of deformation: the cleavage formed first and 

we have been able to date this, using argon isotopes, as of Silurian age, about 415-

420 million years old (Carney, 2008). This falls within the final stages of the 

Caledonian Orogeny. The jointing formed slightly later during a more brittle phase of 

deformation but probably in the same orogenic episode. 

The Swithland Formation has proved to be the most debatable part of the Charnian 

sequence. For many years, it was considered to be of Precambrian age owing to the 

apparent complete absence of fossils. However, in comparatively recent times, the 

close examination of polished faces on the gravestones led to the discovery of well 

developed, deeply penetrating, trace fossil burrows, of the type identified as 

Teichichnus. They have therefore been reclassified as of Cambrian age as no 

burrows of this type have yet been found in rocks of Precambrian age. 
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Figure 11:  This picture was taken in Saudi Arabia. It is an excellent representation 
of what the Charnwood Forest area might have looked like in Triassic times. In the 
foreground are steeply dipping rocks comparable to those in Charnwood Forest; in 
the right background, the red mountain represents Mountsorrel; the hills to the left 
represent Breedon and Cloud Hill. The flat plain represents the Triassic desert. 
Photo courtesy of the Saudi Arabian Geological Survey. P. R. Johnson. 



 

 
17 

REFERENCES AND FURTHER READING 

AMBROSE, K., CARNEY, J.N., LOTT, G.K., WEIGHTMAN, G. and MCGRATH, A., 2007. 
Exploring the landscape of Charnwood Forest and Mountsorrel. Keyworth, 
Nottingham: British Geological Survey. 

BOYNTON, H E and FORD, T D. 1995. Ediacaran fossils from the Precambrian 
(Charnian Supergroup) of Charnwood Forest, Leicestershire, England. Mercian 
Geologist, 13, 165-183. 

CARNEY, J N. 1999. Revisiting the Charnian Supergroup: new advances in 
understanding old rocks. Geology Today, Vol. 15, 221-229. 

CARNEY, J N. 2000a. Igneous processes within late Precambrian volcanic centres 
near Whitwick, north-western Charnwood Forest. Mercian Geologist, Vol. 15, 7-28. 

CARNEY, J N. 2000b. Outwoods - Hangingstone Hills. In: Precambrian Rocks of 
England and Wales. Geological Conservation Review Series No. 20. pp. 43-48. Joint 
Nature Conservation Committee, Peterborough 

CARNEY, J N. 2010. Guide to the geology of Bradgate Park and Swithland Wood, 
Charnwood Forest. British Geological Survey Occasional Report, 0R/10/041. 

CARNEY, J N, AMBROSE, K, CHENEY, C S and HOBBS, P R N. 2009. Geology of the 
Leicester district. Sheet description of the British Geological Survey, 1:50 000 series 
Sheet 156 Leicester (England and Wales). 

CARNEY, J N, AMBROSE, K, BRANDON, A, CORNWELL, J D, HOBBS, P R N, LEWIS, M A, 
MERRIMAN, R J, RITCHIE, M A and ROYLES, C P. 2001. Geology of the country 
between Loughborough, Burton and Derby. Sheet description of the British 
Geological Survey, 1:50 000 series Sheet 141 Loughborough (England and Wales). 

COMPSTON, W., WRIGHT, A.E., and TOGHILL, P. 2002. Dating the Late Precambrian 

volcanicity of England and Wales: Journal of the Geological Society, London, Vol. 

159, p. 323-339.  

LAPWORTH, C. 1882. On the discovery of Cambrian rocks in the neighbourhood of 

Birmingham. Geological Magazine (2), Vol.9, 563-565. 

CARNEY, J N, ALEXANDRE, P, PRINGLE, M S, PHARAOH, T C, MERRIMAN, R J AND KEMP, S 

J. 2008. 40Ar-39Ar isotope constraints on the age of deformation in Charnwood 

Forest, UK. Geological Magazine, Vol. 145, 702-713. 

MOSELEY, J, 1979. The geology of the Late Precambrian rocks of Charnwood Forest. 
Unpublished PhD Thesis, University of Leicester. 

MOSELEY, J, AND FORD, T D. 1985.  A stratigraphic revision of the late Precambrian 
rocks of Charnwood Forest, Leicestershire.  Mercian Geologist, 10, 1-18. 

MOSELEY, J, and FORD, T D. 1989. The sedimentology of the Charnian Supergroup. 
Mercian Geologist, Vol. 11, 251–274.  



 

 
18 

PHARAOH, T C, WEBB, P C, THORPE, R S, and BECKINSALE, R D. 1987. Geochemical 
evidence for the tectonic setting of late Proterozoic volcanic suites in central 
England. 541-552 in Geochemistry and Mineralization of Proterozoic Volcanic 
Suites. PHARAOH, T C, BECKINSALE, R D, and RICKARD, D (editors).  Geological 
Society of London Special Publication, No.33.  

WATTS, W W. 1947. Geology of the ancient rocks of Charnwood Forest, 
Leicestershire. (Leicester: Leicester Literary and Philosophical Society.)  

 


