The Geology and Landscapes of Winter Hill and Smithills Moor
The remit and study area
GeoLancashire was approached by Lancashire Wildlife Trust to compile a report outlining the geodiversity
of Winter Hill and Smithills Moor with some indication of the geoconservation potential of the area. This was
required in anticipation of the Trust assuming the management of the Burnt Edge and Smithills Moor areas but
the remit given to GeoLancashire related to an undefined but wider area to provide a context. The area selected
is defined by the public roads surrounding Smithills Moor extending northwards to include Winter Hill.

Fig. 1: GeoLancashire Study Area

Fig. 2: LWT Land acquired from Bolton MBC

Fig 3: Geological column
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Major rock types
This area is underlain by three major groups of rocks of Carboniferous age (Fig 3) – Marsdenian Rocks
(Fletcher Bank Grit, Brooksbottoms Grit and Holcombe Brook Grit) in the north around Belmont, Yeadonian
rocks (mainly Rough Rock and Haslingden Flags) on Rivington Moor, Winter Hill and Smithills Moor and
younger Lower Coal Measure rocks including some workable coal seams in the southern part of the area. Most of
these rock units are coarse-grained sandstones interleaved by shales and mudstones with coal seams especially
in the younger rocks.
The oldest rocks in this area belong to a group called Marsdenian. The C19 terraced houses in Belmont (see Fig. 6
below) are built mostly from Brooksbottoms Grit and the remains of several small quarries can be identified, for
instance Ward’s Delf near Ward’s Reservoir (the Blue Lagoon).

Fig.4: The simplified geology of Winter Hill and Smithills Moor

These older rocks are overlain by rocks of Yeadonian age – the well-known Rough Rock is one of these. The
beacon on Rivington Pike (see Fig. 9) is built from Rough Rock and more famously, the Eifel Tower is based on
twenty four huge blocks of this rock, shipped from Lancashire for the purpose. This rock is quite unusual for a
sandstone in that it contains a mineral called feldspar as well as the more usual quartz.
The other major rocks of the Yeadonian are Haslingden Flags. These are also sandstones, but they are
characterised by their ability to be spilt into flagstones. In the C19 when towns were expanding at a very rapid
rate, a material suitable for paving streets was urgently needed. Haslingden Flags fitted the bill and they have
been used all over Great Britain and as far afield as New York and Sydney. They have now been superseded
by the more readily available but less attractive, concrete paving stones.
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Fig 5: The 1:50 000 BGS Solid geology map of the study area

North (Belmont) - - - - - - - - - - - - South (Smithills Moor)

SSW (Blackrod) - - - - - - - - - - - - - - - - - - - NNE (Winter Hill)
Fig. 6: Selected geological sections (from the above map)
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The youngest hard rocks of the area belong to a group known as Westphalian (Pennsylvanian) or Coal
Measures. It must be emphasised that these rocks are not all coal seams – most of them are sandstones, but
coal occurs more often in these younger rocks. The major sandstones of this area are the Ousel Nest (or
Horwich) Grit and Old Lawrence Rock plus more flagstones including Margery Flags which form the cap
rock of Rivington Pike (see below where they have been used to make a footpath) and Dyneley Knoll Flags,
once also much in demand for paving but not as widely available as Haslingden Flags.

Fig. 7: Terraced stone cottages in Belmont village built from the local Brooksbottoms Grit
Note: The rivers which formed the deltas flowed from an area of granite mountains. Granite is composed of
three major minerals – quartz, feldspar and mica. If granite mountains occur in tropical latitudes,
weathering can be quite rapid and the feldspar and mica minerals break down to form clay. Quartz is very
resistant and does not easily break down – this is why beaches are made mainly from quartz sand (silica).

Fig. 8: Shap granite erratic boulder

Fig. 9: Close up of crystalline structure

These photographs are of a boulder of Shap granite (a glacial erratic deposited about 9km from the
pluton, which was quarried at 557 085) forming part of a stone circle near Tebay. The rock is composed
mainly of three minerals – quartz, mica and very large pink feldspars. Arkosic sandstones such as Ousel
Nest Grit and Rough Rock could have been formed from the weathered remains of such a granite.
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Fig. 10: The tower on Rivington Pike constructed from local Rough Rock
The Rough Rock contains feldspar which suggests that the climate was hot and dry and the weathered
material was not transported very far before being deposited. To make an analogy with a modern
environment, this is similar to a hot desert such as the Sahara, where heat during the day and intense cold
at night causes the rocks to break down. This weathered material can then be transported by flash floods and
deposited in ‘wadis’ – intermittent stream beds commonly found in desert areas.

Environment of deposition

Fig. 11: Diagram to show what the Earth looked like during the Carboniferous period
All the rocks which form Smithills Moor are of Carboniferous age and were laid down when the area that is
now Britain was not far north of the Equator and was part of a large landmass consisting of what is now North
America and continental Europe (see Fig.11).
Large river systems drained from an extensive mountainous region, carrying quantities of sands and gravels
which formed huge deltas divided by many channels The environment was not unlike the Mississippi delta
today (although this is north of the Tropics).
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A study of a quarry face in this area reveals large quantities of sandstone, divided into beds which indicate
individual flood or flow events. In some places it is possible to see where there was a river channel or where the
delta front was pushing material into deeper water. Thin beds of finer material indicated periods of quiet water,
either during a drought or when the main flow had been diverted into another channel.

Coal seams
In some places, it is possible to find coal seams or plant fossils which give clues about what was happening in
these areas during the Carboniferous. Between the river channels would be areas of swamp or even dry land
and here plants could establish themselves. Because this was a tropical environment, plants were able to
grow quickly and achieve considerable heights. The plants were not the same as those growing today, but
some of them were closely related. One of these, calamites, is a close relative of the gardener’s enemy,
horsetails, which are almost impossible to eradicate. Once you realise that they have been around for about
300 million years, you begin to realise why we struggle to get rid of them – they will probably be here long after
human beings have become extinct.

Fig.12: Artist’s impression of a Carboniferous coal swamp forest
The image above (Fig. 12) is an artist’s impression of a coal swamp forest – the dragonfly probably had a
wing-span of more than 1 metre because oxygen levels were much higher than in today’s atmosphere and
insects achieved huge sizes. Where land plants were able to grow they formed dense ‘mangrove’ swamp type
vegetation. If conditions were favourable, when they died, their remains fell into the water and did not decay
but slowly turned into peat, which was then buried, allowing the formation of coal over many thousands of
years.
Although coal seams occur in the older Marsdenian and Yeadonian rocks, coal formation reached its peak
during the Westphalian period (the second geological section below shows a sequence of coal seams lying
beneath Blackrod). Workable coal seams were found on these hillsides and mined for valuable coal more than
200 years ago.
Coal seams with names such as Sandrock Mine and Six Inch Mine, Upper and Lower Mountain Mine occur in
these rocks and the remains of coal mining can be seen in several places including right at the top of Winter
Hill. The first mines were bell-pits – small holes dug into the ground to recover as much coal as possible (see
Fig. 12) – their remains form circular areas of raised ground with a central depression and they often occur in
lines along the coal outcrop. This one can be seen close to the small reservoir NE of Galligant’s Farm where
attempts were made to exploit the coal below the Ousel Nest Grit.
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Fig.13: Bell pit on Smithills Moor
Tunnels were also dug into hillsides where coal outcropped – Coal Road Delfs on Winter Hill are good
examples of this and some idea of the importance of these mines may be gathered from the track linking the
area with Belmont Road opposite the San Marino restaurant. This was made at a gentle and constant gradient
to allow ‘sledges’ to be used to transport the coal to the turnpike road.
The coal forming plants needed a soil to grow in – the remains of these soils can also be found and they were
very often a more valuable resource that the coal which overlaid them. They have names such as fireclay and
gannister and were ideal for making fire resistant bricks. As the Industrial revolution gathered pace in the C17,
smelting metals especially iron became more widespread and blast furnaces needed to be lined with fireclay
bricks to line them. In several areas on Smithills Moor, the coal was extracted more to get at the fireclay than
for the coal itself, although this was used to heat the furnaces to make the bricks.

The Impact of Geology on the Landscape
The Carboniferous rocks were originally laid down almost horizontally but in some areas have been slightly
folded. This can be seen in the geological sections shown in Fig.7. Faulting, however, has had a larger impact
in some places, resulting in older rocks sitting alongside younger ones – this can be seen in the section showing
Winter Hill where the Holcombe Brook Coal for example is much lower in the southern area than further
north. A key feature of the landscape is the ‘stepped’ appearance of the hills. The ‘harder’ sandstones tend to
be more resistant to erosion while the softer mudstones and shales are more easily weathered. The sandstones
form ‘edges’ while the softer rocks form ‘flats’ or levels. A long view of many of the major uplands, including
Winter Hill, Turton Moor, Turton Heights and Darwen Moor reveal the same pattern.
The preponderance of competent sandstones in this area has led to their use in vernacular buildings – in some
cases it would appear that a form of sandstone has been used for every part of a building – ashlar (trimmed
and worked) stone for the fronts of important buildings, random rubble for the backs and sides and for more
lowly structures. In addition, sandstone could be used for window and door lintels, for flooring flags and even
for roofing stone in the days before Welsh slate became available. Roofing flags cannot be split into thin layers
like slate, but are usually about 2cm or more in thickness. This meant of course that roof timbers for houses
carrying these roofs had to be very sturdy indeed.
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Landscape evolution and Geomorphology
The evolution of the landscape of the West Pennine Moors has been ongoing since northern England
started to emerge from beneath the sea at the end of the Cretaceous period about 65 million years ago.
With the creation of this landmass – which has remained largely above sea level ever since – came the
onset of its weathering and erosion, principally by rivers but later by a succession of icesheets.
The pattern of this uplift was not one of steady emergence so much as a series of pulses with relatively
stable periods in between. This led to several cycles of erosion, each of which began with vigorous
down-cutting by the rivers leading over many millions of years to the general lowering and flattening of
the land surface. This was followed by the next episode of uplift and down-cutting of the rivers into the
relatively flat surfaces resulting from the previous cycle.
The overall character of the West Pennine uplands is a reflection of these protracted processes with their
tabular moorland tops and wide, dissecting valleys. These general characteristics have been both
enhanced and modified by the nature of the rock strata from which the moorland blocks have been
sculpted.

Fig.14: View north towards Smithills Moor showing the flat summit plateaux
Thus the nearly horizontal stratification of the beds is probably partly reflected in the extensive upland
plateaux and the alternation of strong gritstones and weak shales finds expression in the stepped profiles
typical of West Pennine valley sides. This is well seen in the NE slopes of Winter Hill. Finally, the
dominant NW–SE orientation of the principal faults has no doubt helped to determine in part the
alignment of the main valleys cutting through and bounding the moorlands.
Turning to the more detailed aspects of the topography, these largely reflect the impact of repeated
glaciations over the past 2.5 million years, with the last (Devensian) glacial phase being particularly
evident. The maximum of the last glaciation saw ice from the southern Lake District completely covering
the West Pennines. This is attested to by rocks from central Cumbria being widely dispersed over the
moorland tops.
The thickness of this ice, however, is not accurately known nor is the duration of its presence. A probable
scenario is that Lake District ice over-topped the moors by a few tens of meters for a relatively short period
and that at this altitude it was slow-moving compared to the ice streams through the neighbouring valleys and
western lowland. This ice would also have been added to by local precipitation and in both the run up to, and
retreat from the maximum, this latter would have accounted for most if not all ice over the summits.
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Fig.15: Winter Hill and Smithills Moor drift map
As the climate started to warm following the glacial maximum (ca 24Ka ago), the ice would have melted
enough to expose the highest tops of Winter Hill and Great Hill first. These would stand out as nunataks
but continue to accumulate snow seasonally, snow which would become meltwater each spring. As the
exposed surface of the nunataks got bigger, so the area and volume of seasonal snow would increase,
producing more meltwater until this reached a critical point where it became channelled into more-or-less
established lines along the edge of the icesheet below. The channelled flow of the meltwater also
resulted in the erosion of the frost-shattered bedrock forming sands and gravels, and the transportation of
this material.
The evidence for this sequence of events lies in the landforms and deposits within the study area and
adjacent moorlands. The direction of ice flow has been established from evidence drawn widely from
outside the study area and while very few glacial striae have been located in the West Pennine Moors,
the over-steepening of slopes parallel to the direction of ice-movement is clear around the NE face of
Winter Hill and below Rivington Pike. The valleys which cut through the moorland blocks are also
relatively large compared to their present-day streams; this strongly suggests significant glacial erosion to
produce these trough-like forms. The depositional impact of the icesheet is primarily reflected in the layer
of stiff till characterised by a suite of Lake District erratics, which was laid down over much of the study
area at the base of the ice.
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Fig.16: Small Meltwater channel through sand and gravel above Galligant’s Farm
Considering the impact of the icesheet as it melted, the ridge extending from Great Hill to Winter Hill is
marked by a series of short – probably sub-glacial - meltwater channels which carried water eastwards
from Redmond and Spitler’s Edges and led ultimately to the deposition of sand and gravel NW of
Belmont village. Another channel which could be considered to be in the same suite is that which flows
parallel to the moorland road between Hordern Stoops and the village, containing Ward’s (Hordern)
Brook.

Fig.17: Small meltwater channel descending from Hordern Stoops
On Smithills Moor, the meltwater appears to have flowed both under, adjacent to and probably within the
ice margin when it was at about 370m OD since there is evidence of sand and gravel deposition
(reflected in the vegetation) above Holden’s and Galligant’s Farms, in association with intermittent
meltwater channels. The marginal channel at Whimberry Hill (SD 685 137) is substantial and the fact that
it carried meltwater north-eastwards into the Belmont valley suggests that ice pressure here was less
than to the west of the moors. This is to be expected as the ice was flowing from the north west. At SD
6692 1300 there is a prominent, and in south Lancashire comparatively rare, example of a moulin or
perforation deposit. This was formed by water-borne detritus having been washed over or through the ice
into a crevasse, from which it was released when the ice around it finally melted away to leave a
distinctive conical hill.
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Fig. 18: Brown Lowe – a fluvioglacial moulin deposit

Fig.19: Landslip on NE face of Winter Hill above Ward’s Brook
The most recent depositional phase which greatly influences the visual character and vegetation of the
moors is the development of blanket peat over much of the area above 325m. This is typically 1m–2m
thick, lying either directly on the weathered rock-head or more typically on the basal till mentioned above.
Compared to other neighbouring moorlands where peat up to 8m deep has been found, this thickness is
not great.
Significant finds of early Mesolithic artefacts have been found on Anglezarke Moor, immediately to the
north, lying beneath the peat which indicates that the peat could not have begun accumulating until at
least 8000BC. Palynological studies of Pennine peats generally date them to 4000BC onwards with some
isolated pockets being up to 2000 years older. This was a period of relatively warm, wet conditions which
favoured peat accumulation. The Neolithic period also saw the construction of megalithic chambered
cairns on Anglezarke Moor and clearance cairns at Stronstrey Bank just outside the study area. Two
Bronze Age round funerary cairns are located high on the ridge extending westwards from the top of
Winter Hill with extensive views over Anglezarke Moor.
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Geoconservation
Where to see these rocks
If you look at the area of Smithills Moor, you will realise that most of the rocks are covered by surface deposits,
including glacial till deposited at the end of the last period of glaciation about 12 000 years ago. There are also
thick peat deposits, covering the highest land with blanket bog – given the right conditions this could eventually
become coal seams of the future.

Fig. 20: Winter Hill and Smithills Moor - Geodiversity sites

Local Geodiversity Sites
Smithills Moor Quarry SD 673 133
Completely overgrown quarry in evenly bedded micaceous sandstone, with occasional rippled silty horizons in
Upper Haslingden Flags.
Smithills Dean (Brown Stones) Quarry, Cunliffe’s Farm, Smithills SD 681 125
The workings cover an area of 250m x 150m and a vertical expression of about 5m.
The quarry is cut into Ousel Nest Grit, a light-coloured, cross-bedded, coarse-grained sandstone of Lower
Coal Measures (Westphalian) age. This is an arkosic sandstone (see description of Rough Rock above)
indicating a high energy environment of deposition. The strata here can be seen to be gently inclined, at about
8° towards the south east.
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Fig.21: Smithills Dean (Brown Stones) Quarry

Other geological sites
Ward’s Delf SD 669 156
This small quarry can be seen above Ward’s Reservoir, forming a steep vegetated face in the Brooksbottoms
Grit
Hoar Stones Delf and Hordern Butts Delf
SD 659 161
Small quarries in the Brooksbottoms Grit, one showing small delta channel cross-section.
Wilton Quarries
SD 696 134
Three adjacent quarries in the coarse, current-bedded Ousel Nest Grit. Now the site of a gun club and popular
with rock climbers.
Shaly Dingle SD 684 147
Small quarry and stream section through the Holcombe Brook Grit and coal seam. Good site for fossil
vegetation.
Montcliffe and Pilkington’s Quarries SD 656 123
A large working quarry in the Ousel Nest Grit - locally a course gritstone dipping 5 degrees SW. (Recent
permissions to continue extraction from Montcliffe – see local press)
Winter Hill/Coal Road Delfs SD
Remains of extensive mining of the Holcombe Brook coal seam, can be seen here although all shafts have
been sealed.
Great Gutter SD 668 155
The stream which flows across Winter Hill Flats and into Ward’s Reservoir gives access to the underlying
geology in an area otherwise obscured by superficial deposits.
Of particular note in the stream section is the outcrop of the Brooksbottoms Coal seam and the two faults
crossed by the stream.
Wilderswood Mine
SD 655 133 an extensive network of old workings in the Sand Rock coal seam, mainly
undertaken to extract fireclay which underlies the coal. This was far more valuable than the coal which was
burned as a by-product. The fireclay formed the basis of an important pipe and sewer making industry in
Horwich until the 1960s.

13

Geomorphology
The most significant landforms in the study area relate to the Devensian glacial phase, deglaciation and
Holocene peat deposition.
There are good sections in stream channels from rock head through till, sand and gravels and peat which
illustrate the sequence of these events (SD 666 133). The combination of fluvioglacial deposits (SD 668 132)
and meltwater channels (SD 663 159, SD 660 136, SD 673 135 and SD 685 134) also allows the
reconstruction of a probably significant still-stand in the deglaciation of this moorland block and the perforation
deposit of Brown Lowe (SD 669 130) is of importance in its own right. Taken together, this suite of features is
worthy of LGS designation.
Drift-free, glacially over-steeped slopes are evident below Winter Hill summit at SD 658 150.

Geology and Vegetation
The geology and geomorphology along with the changing climate and human impact have exerted a
significant influence on the vegetation of the moorland both past and present.
Present-day vegetation is often influenced particularly by substrate drainage characteristics. Shale/sandstone
sequences often lead to groundwater exiting to the surface as springs and flushes, some of which are
relatively rich in calcium which influences the plant community. The more freely draining sand and gravel
deposits and drier zones adjacent to both natural and artificial water courses attract particular plant
communities, dominated by heather (calluna vulgaris) and bilberry (vaccinium myrtillus). The larger sand and
gravel deposits are notable hosts of gorse (ulex europaeus) and broom (sarothamnus scoparius) which were
often used by the early Geological Survey staff to map such deposits.
The more poorly-draining soils, especially on gentle slopes, are often dominated by deep tussock grass
(molinia caerulea).
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Field excursion to follow the course of the River Douglas north of Horwich
Introduction
The excursion, which follows the course of the River Douglas, commences at Rivington School, Lever Park
Avenue, Horwich and terminates on Rivington Pike (Fig.22). Most of the journey is made along the river bed
itself in order to see the best exposures. It is therefore recommended that, if possible, Wellington boots are
worn. Although the walking distance between the school and the Pike is only 1½miles (3 kilometres) the valley
is steep and travelling is slow over much rough ground. Accordingly, it is recommended that the better part of
the day is set aside for the excursion. It is also recommended that the excursion should not be attempted
immediately following heavy rainfall since high flows in the river can result in the route being dangerous and,
furthermore, renders several exposures inaccessible.

Fig.22: Route for river Douglas field excursion
Despite the above cautionary notes, the excursion is both worthwhile and interesting. The valley
affords numerous excellent exposures of the Lower Coal Measures (Westphalian) and Millstone Grit Series
(Namurian). The geomorphology and faulting is also noteworthy and, in clear weather, a final reward is
provided by the panoramic views from the Pike.
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Itinerary
Rivington School (SD 638 127), may be reached by following Lever Park Avenue out of Horwich for a distance
of about 1 kilometre (half mile). There is ample parking space alongside the avenue in the vicinity of the
school. Take the footpath leading east from the south side of the large Sports Hall alongside the road. The
footpath leads to Old Lords Farm Footbridge (SD 639 126). Hereabouts, upstream from the bridge, leave the
footpath, climb through one of the many gaps in the old iron fence, descend to the river bed and proceed
upstream.
In the river banks and on the bed, exposures of shales, mudstones and siltstones with occasional thin
sandstones (less than 0-2 metre) can be seen. These rocks form part of the strata between the Crutchman
Sandstone and the Old Lawrence Rock (sandstone) within the Lower Coal Measures. Carefully note the stratal
dips. Initially the beds are horizontal but some 200 metres upstream the same beds can be seen dipping at 20
degrees. Careful examination of the silt-stone/mudstone sequence hereabouts reveals the presence of fossil
plant debris. Another 10 metres upstream the siltstones, dipping even more steeply, are abruptly truncated by
a fault. This can be clearly seen on the south side of the river and trends in a north-westerly direction. The fault
surface contains a fault breccia consisting of angular pieces of sandstone and siltstone occurring within a
matrix of sand and mud. The hade, or slope of the fault surface, indicates a southwesterly downthrow.
Upstream the Ousel Nest Grit (or Horwich Grit) and its underlying shales and occasional flagstones are
exposed. The stratal juxtaposition indicates a vertical displacement on the fault of about 250 metres. The
increasing dips observed downstream are features common to many such displacements.
Continue upstream from the fault. Siltstones and occasional flaggy sandstones, both much disturbed by the
fault, can be seen. There, considerable variation in stratal dip and some folding also occurs. Above a small
waterfall the beds become horizontal again. Black and purple shales and siltstones crop out on the left bank of
the river and become overturned at the waterfall. Such overturning is probably the result of 'soil creep'. Some
15 - 20 metres upstream from the waterfall a coarse-grained, yellow sandstone (Ousel Nest Grit) can be seen.
Many small faults with slickensides (the polished fault surface exhibiting striations which indicate the last
direction of movement) are present. One fault, exposed on the right bank, throws shales against sandstones.
For approximately the next 40 metres, the river is in a very narrow, steep-sided and picturesque ravine
containing a series of cascades and waterfalls. It is possible to traverse the ravine and observe the Ousel Nest
Grit which is subject to much small faulting with associated well- developed slickensides. However, if you are
not wearing Wellingtons be prepared to get your feet wet! Alternatively a detour around the ravine may be
made, leaving the river bed and rejoining the river upstream. A small quarry on the right bank above the
ravine displays a particularly well-exposed fault surface exhibiting white slickensides. Further upstream
observe the feature created by the Ousel Nest Grit on the left bank. Here the sandstone is well-jointed and
cross-stratification can be demonstrated. As the footbridge is approached note that the sandstone is
terminated against shales. Here again faulting can be demonstrated.
Immediately upstream from here a careful examination of the 1 metre of mudstone and shale, overlying the
compact, dark, flaggy sandstone in the river bed, reveals the presence of a Marine Band. This is best exposed
on the right bank below the roots of a large tree. Goniatites (Gastrioceras), bivalves (Dunbarella) and
brachiopods (Lingula) can be readily found. Most of the goniatites are flattened by the compaction of the
sediments. However, detailed inspection shows them to be Gastriocerous subcrenatum. Some excavation
below the marine shales showed the presence of a thin inferior coal (0-015 metre), and immediately above this
the non-marine bivalve Anthraconaia bellula has been found. The fossils prove the coal to be the Six Inch
Mine at the base of the Lower Coal Measures. The former is separated by some 60 metres of strata from the
overlying Ousel Nest Grit. Since the two horizons are faulted into juxtaposition immediately downstream of the
footbridge, the throw of the fault must therefore be approximately 60 metres.
Continuing upstream a high wall, the remains of an old dam, is passed on the left bank. A series of 'terraced'
sandy gravels clearly represent the partial infill of a former mill ' lodge ' impounded by the dam.
Upstream the valley bifurcates. Both tributaries enter over waterfalls caused by a north-westerly trending fault
throwing the shales and mudstones, above the Six Inch Mine, against the Upper Haslingden Flags. The hard
flagstones are resistant to erosion and hence form the lip of the waterfall. The shales and mudstones on the
downthrown side of the fault are soft and have been eroded to form 'plunge pools' at the base of the falls. Take
the left hand tributary, ascend around the waterfall and return to the stream bed. Here the river gradient
coincides with the dip of the bedding surfaces in the Upper Haslingden Flags. Accordingly one walks on a
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single bedding surface for some considerable distance. Sedimentary structures, including ripple marks, may
be seen on the bedding surfaces. Joint frequency and direction may also be examined. (Great care is required
since hereabouts much of the river bed is very slippery.) Near the top of the gorge the overlying shales crop
out and rest on the top of the flagstones. Above here the base of the Rough Rock, a feldspathic sandstone,
and the highest member of the Millstone Grit Series can be examined.
At the top of the gorge it is necessary to again climb through the old boundary fence. Upstream the stream bed
is incised in the Rough Rock which, between the fence and Belmont Road, exhibits several well-developed
pot-holes. Above and left of the stream two slope changes can be seen on the hill side. These represent the
outcrops of the Upper and Lower leaves of the Sand Rock Mine. Both coal seams occur within the Rough
Rock. However, only the upper seam was of workable thickness. Spoil heaps can be seen beneath Brown Hill
where a drift mine formerly worked the coal. Crossing Belmont Road and continuing upstream, well-developed
cross- stratification occurs in the Rough Rock. In addition, an extensive suite of glacial erratics can be found in
the overlying boulder clay.
From here traverse due west towards Brown Hill. Immediately east of the hill a northerly trending fault is visible
in the small stream. The fault truncates the Rough Rock and throws down the overlying shales. From the
stream climb up the side of Brown Hill where the shales pass upwards into the Margery Flags (see Fig 23).
These form the capping of the hill and dip at 8° to the south. Descend Brown Hill on the north-west side
towards Rivington Pike. In the saddle between the two hills, and to the right of the track, a circular depression
with a surrounding raised lip can be seen. This probably represents an old bell pit which worked the Sand
Rock Mine. From here it is well worth completing the excursion by walking to the top of Rivington Pike. There
are several limited exposures of the Margery Flags en route. On a good day the views from the Pike are
splendid.
From the Pike one can return to the School by descending through the plantations and the terraced gardens to
Rivington Barn. Alternatively a more direct route may be followed by descending across the fields to Roynton
Lane and thence to the rear of the School.
Reproduced from Geological Routes around Wigan

Fig.23: Margery Flags used on a path on Rivington Pike
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