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The geology of Pendle Hill and its environs 
 
The purpose of this booklet is to introduce the reader  to 
the underlying and surface geology of the Pendle Hill 
area and suggest some places where examples may be 
observed. 
 
Introduction to the geology 
The names given to the various rocks, e.g. Pendle Grit, 
denote a particular rock type and are usually given the 
name of the place where it was first described. By 
studying these rocks it is possible to both identify 
relative ages, assuming that the oldest is at the bottom 
and the youngest at the top, and absolute (actual) age 
using modern scientific dating techniques.  This enables 
the construction of a geological column as shown in 
Figure 1. 
 
Geological time 
Geological time was originally divided into four main 
eras, Primary (first age) through to Quaternary (fourth 
age).  Only the last two are still in use, and even the 
Tertiary (though still in common use) has been 
superseded by new terminology. The names of 
geological eras used today translate from ‘ancient life. 
middle life’, etc.  Eras are divided into periods, variously 
named after the principal locations where they have been 
identified, the main rock types or even ancient British 
tribal areas, e.g. the Silurian is named after the Silures of 
Wales.  The history of the science of geology could be 
described as the increasingly detailed mapping and 
subdivision of the geological column. 
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Fig. 1  A simplified geological column, showing eras, periods and 
series (for definitions see glossary) CPGS, 2006 
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The local view 
 
The visible rocks in the area of Pendle and the upper 
Ribble Valley belong to the Carboniferous Period. In 
Britain, this is commonly divided into the Upper and 
Lower Carboniferous. Other names are employed but 
this less complex terminology has been used here. The 
Lower Carboniferous is noted for limestones laid down 
in warm shallow seas and the Upper Carboniferous with 
estuarine deposits of shales, sandstones, gritstones and 
coals.  The rocks were laid down from 350 to 290 
millions of years ago when the land we now know as 
Britain was located approximately 14 degrees south of 
the equator, having moved through time to the present 
position due to continental drift. 
 
Rock layers can occasionally be folded, or even 
overturned.  This is not always obvious and, in some 
cases, needs careful mapping and deduction to solve. 
Even so, large folds, known as anticlines (upward folds) 
and synclines (downward folds) with their axes 
orientated roughly SW to NE are present in NW England 
from the south Pennines to the southern Lake District. 
The central Pennines and the Yorkshire Dales are much 
less affected by this folding and it is suspected they were 
protected by a large igneous rock mass intruded deep 
below the surface. 
 
The forces that caused this folding date from the so 
called Variscan Orogeny of 290 to 280 million years 
ago.  The folding and subsequent erosion is what gives 
this area its distinctive landscape.  The highest point of 
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the anticline has been eroded down to form the Ribble 
Valley, revealing the older rocks of the area, which are 
the limestones of the Lower Carboniferous. Further folds 
from south-east to north-west include the Rossendale 
Anticline, which gives the flat top of Hameldon Hill, the 
Blackburn–Burnley Syncline that exposes the coalfields, 
the Pendle Anticline and further north the Sykes 
Anticline that is visible in the Trough of Bowland 
quarries.  This simplified view is modified considerably 
by faults (large-scale fracturing) that cut through and 
offset (displace) the beds in many places. 
 
The Rock Types of Pendle Hill 
 
Two formal terms are used in the names below: 
Formations are rock strata of comparable type that form 
a distinct unit, whereas Groups are made up of a number 
of Formations. 
 
Worston Shales Group (d2) 
This group of rocks of Lower Carboniferous age 
outcrops between Clitheroe and Pendle Hill. The 
Pendleside Limestone forms the topmost bed. 
 
Pendleside Limestone (PL) 
The type section (the location where the rock unit has 
been formally described) is found in Burst (Brast) 
Clough, near Angram Green (SD 7808 4220). 
 
Pendleside Sandstone (PdS) 
Also of Lower Carboniferous age, this sandstone divides 
the Upper from the Lower Bowland Shale Formation.  It 
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forms most of the lower slopes of Pendle Hill, as well as 
Annel Cross and Twiston Moors. 
 
Bowland Shale Formation (d3-4) 
This formation is taken as the start of the Upper 
Carboniferous with the appearance of the fossil goniatite 
Cravenoceras leion.  The unit forms most of the steep 
northern and eastern slopes of the main hill. 
 
Pendle Grit (PG) 
The Pendle Grit is classed as an arkose sandstone (a type 
of sandstone full of feldspars).  The feldspars (typically 
35% to 65% of the rock) and quartz grains originate 
from the rock that was eroded to produce this sediment. 
The high concentration suggests a short or rapid 
transportation path from erosion to deposition with no 
opportunity for weathering.  The feldspars give the rock 
its abrasive quality, making it suitable as a grinding 
medium.  The base of the Pendle Grit is seen in Little 
Mearley Clough and forms the highest parts of the hill. 
 
Warley Wise Grit (WWG) 
Noted for their pebbly nature, these grits are sometimes 
referred to as a conglomerate and generally easily 
differentiated from the Pendle Grit. Separated by a 
narrow shale bed from the Pendle Grit itself, the Warley 
Wise Grit can be visibly traced from Newchurch, via the 
contorted beds between fault 4 and 3 (Fig. 3) and the 
regular bedding planes south-west from the Nick of 
Pendle.  
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Sabden Shales (d4) 
These shales form the Sabden valley and north-
eastwards to Blacko and beyond. South-west, the shales 
extend to the Great Harwood Dean and the Parsonage to 
Brownhill area of Blackburn. 
 
Kinder Scout Grit (KG) 
This is a coarse gritstone that forms the ridge of Padiham 
Heights then south-west to the River Calder at Portfield 
and Bowley Hill above Great Harwood. 
 
 

The Structure 
 
Figure 2 shows that the Pendleside Limestone forms the 
resistant lip that gives us the plateau above Little 
Mearley and Hook Cliffe before the final steep rise to the 
summit area. The Bowland Shales are visible for 
virtually all of Little Mearly Clough until the Pendle Grit 
is seen near the final waterfall. 
 
The Pendle escarpment generally is formed from the 
remnants of the Pendle Anticline on its south-east side. 
There is also gentle dipping of the rocks to the south-
west, which includes the lower hills of Wiswell Moor, 
Whalley Nab and the Wilpshire Ridge, all with their 
crests composed of Pendle Grit. The ridge continues 
over Ramsgreave and Mellor with Revidge in Blackburn 
separated by the Sabden Shales. The ridge finally 
disappears at the Carboniferous-Permian boundary near 
Walton le Dale. 
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The northern or Big End of Pendle Hill is part of a 
horizontally contorted feature that seems to turn back on 
itself due to faulting. This displaces the Pendle Grits and 
associated rocks to the south-east as far as Newchurch 
and the Bowland Shales to the Barley area and the north-
east side of Pendle (see Fig. 3). 
 
Beds to the south-west are fairly uniform but are offset 
by a few hundred metres at the Nick of Pendle and the 
Clerk Hill fault lines (Fig. 3, faults 3 and 1). The d3-4 
beds (Bowland Shales) can be seen to the west of the 
Pendle Grit (PG) as far north-east as fault 4 that bisects 
the main part of the hill and where the Pendleside 
Sandstone (PdS) also appears. Fault 4 also crosses 
Ogden Clough just beyond the highest point of the upper 
reservoir. 
 
The shale bed between the Pendle Grit and the Warley 
Wise Grit (WWG), acts as a useful marker for the 
amount of throw of the faults, such as Fault 3 that passes 
through the Nick of Pendle. Similar examples of fault 
throw can be also found as far south-west as Whalley 
Nab and the Wilpshire Ridge. 
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Fig. 2  Cross section on a line from Downham to Sabden Fold. 
Note the faults that offsets the Pendle Grit and the surface 

depression of Ogden Clough. From left to right: d2=Worston 
Shales, PL=Pendleside Limestone, PdS=Pendleside Sandstone, 
d3-4=Bowland Shales, PG=Pendle Grit, WWG=Warley Wise 

Grit, extreme right=Sabden Shales (from BGS, 1960) 
 

 
 

Fig. 3  Simplified geology map of the area, key as Fig. 2 (from 
BGS, 1960) 
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The Quaternary in the Pendle Hill Area. 
 

Introduction 
The Ice Age or Quaternary period is generally 
considered to be approximately the last 2 million years 
before the present.  The first 1.99 million years or so is 
known as the Pleistocene and was a time of alternating 
cold (glacial) and relatively warm (interglacial) periods.  
The last 10,000 years, known as the Holocene, covers 
the time of warming after the last glacial period to the 
present day. Quaternary studies, are a branch of science 
in their own right, although still of great interest to 
geologists.  The interest in Quaternary science has been 
driven in many respects by the perceived need to 
reconstruct past climates in the hope of understanding 
future changes and also by the explosion in geophysical 
studies and undersea coring and mapping. 
 
As a result of Quaternary research, global temperature 
curves have been derived from oxygen isotopes 
extracted from ice and deep ocean sediment cores.  
These show that up to 50 global glacial episodes during 
the last 2.5 million years (ALSF, 2006).  These episodes 
have been numbered, starting at 1 for the Holocene and 2 
for the most recent cold episode and continuing back in 
time.  An even number therefore denotes a cold period 
(glacial) and an odd number denotes a warming or 
amelioration in climate (interglacial).  These periods of 
time are known as Marine Isotope Stages or MIS, e.g. 
MIS 4. These are global indicators and many researchers 
are now concentrating on relating these stages to local 
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evidence and reconstructing the environment at those 
times. 
England and the Northwest 
The most extensive glaciation in Britain for which there 
is evidence is known as the Anglian (Goudie, 1992).  
The glaciation reached as far south as Oxford and south 
Essex.  This relates to MIS 12, between 430 to 480 
thousand years BP (before the present) (Lowe & Walker, 
1997). In the northwest, there is only evidence for the 
Devensian period, which is considered to be from 
118,000 BP at MIS 5d to 10,000 BP (Delaney 2003). 
Evidence for two glacial advances exist in the form of an 
Upper and Lower Boulder Clay separated by fluvio-
glacial deposits (glacial outwash river sediments) north 
of Blackpool and other areas (ALSF, 2006). 
 
The Pendle Area 
The most recent or Last Glacial Maximum (MIS 2), 
occurred around 18,000 BP and gave a full covering of 
ice.  Glacial ice built up in the  Ribble Valley from 
sources in the Pennines north of Settle (ALSF, 2006), 
followed by a slower build up of ice from the Irish Sea 
with sources in the Lake District and Scotland.  These 
two ice streams met in the Whalley area.  It is assumed 
that the ice that affected the western slopes of Pendle 
Hill was of mainly Pennine origin (Earp et al., 1961).  
The boulder clay or till, deposited by the ice, has been 
mapped up to heights of 370 metres on the flanks of 
Pendle Hill (Johnson, 1985), marking the probable 
former existence of meltwater channels around the area 
of the Nick of Pendle, 290 metres above sea level 
(CPGS, 2008). 
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The retreat of the ice was rapid, leading to the relatively 
warm period from 14,000 BP to 11,000 BP.  This was 
followed by a rapid cooling that lasted a brief (in 
geological terms) 1000 years.  This cooler period caused 
Scottish and Lake District glaciers to be reactivated at 
higher levels but only resulted in periglacial conditions 
further south. Periglacial areas are those adjacent to 
glacial areas and are subject to freezing and thawing, like 
Siberia and Alaska today. Climatic warming gradually 
took over and continued into the present Holocene 
period (Lowe & Walker, 1997). 
 
Periglacial conditions are probably responsible for the 
unconsolidated debris, known as ‘head’ that is found on 
the upper slopes of Pendle Hill.. Described as a 
superficial deposit of poorly sorted angular debris of 
local derivation (French, 1996), this material is produced 
by frost action. It also probably occurs on horizontal 
areas of the moor beneath the peat covering (Tiddeman, 
1872). 
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Some Suggested Locations 
 
1. The Nick of Pendle 
This is the road from Sabden to Pendleton that uses the 
pass between Wiswell Moor and Pendle Hill proper. It is 
also a picnic spot and has parking places for hill-
walking. Fault 3 (Fig. 3) passes close to the summit of 
the pass but it is not easy to identify, although a 
depression, or slack, identifies the d4 shales separating 
the Pendle and Warley Wise Grit that are offset by the 
fault. The slack lies on the south-east side of the main 
track to the summit and Ogden Clough (see Fig. 4). 
 

 
 
Fig. 4 The main track up Pendle Hill with the depression to the 

right. A suspected glacial meltwater channel is also visible. 
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The depression continues across the Nick road for some 
100 metres where an outcrop of Warley Wise Grit marks 
the termination of the feature (Fig. 5). 
 

 
 

Fig. 5  Outcrop of Warley Wise Grit on Wiswell Moor some 100 
metres SW from the road (SD 77146 38361). See GPS for scale. 

 
The south-west side of the fault that displaces the d4 
shale bed is lower down the Nick road towards Sabden, 
past the track to Wiswell Moor Quarries. This implies 
that the quarry at the highest point of the Nick road is 
Pendle Grit and the quarry beyond the depression, 
referred to above, and further down the Sabden side is 
Warley Wise Grit.  This quarry also contains an eroded 
sandy concretion (Fig. 6). Sedimentary features in the 
top quarry include scour marks, formed by ancient river 
flow over the rocks (Fig. 7). 
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Fig. 6  Eroded sandy concretion, Nick of Pendle lower quarry. 
 

 

 
 

Fig. 7  Scour marks, Upper Nick of Pendle Quarry (can also be 
seen in the parking area) 
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2. Burst Clough 
Famous as the site of water bursts (brasts) in 1580 and 
1669 that inundated the village of Worston and spread 
stones across the surrounding fields. The Pendle Witches 
and the Devil also got the blame in subsequent novels 
(Lofthouse, 1962). This phenomenon is known as a mass 
movement event in the scientific world. They occur in 
unconsolidated deposits when the pore water pressure 
between the soil particles reaches a level that initiates 
and supports flow. It is usually associated with heavy 
and persistent rainfall and can occur in sediments lying 
at quite low angles of slope. 
 

 
 
Fig. 8  Outcrop of Pendleside Limestone in the gully parallel and 

north-east of Burst Clough (SD 78351 42165). 
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Situated in the gullies below the moorland location of 
the waterburst is the type section for the Pendleside 
Limestone (see Fig. 8). This is generally described as a 
packstone, a bioclastic grain-supported limestone, it is 
interbedded with wackestone (BGS, 2008), a muddy 
limestone. Also visible is the lower beds of the overlying 
Bowland Shales. The lower boundary (see Fig. 9) is 
defined as the first grey mudstone bed above the ‘pale 
olive and blue-grey nodule bearing wackestone’ (BGS, 
2008). These terms are described in the glossary. 
 

 
 
Fig. 9  The lower beds of the Pendleside Limestone overlying the 

Worston Shales. Location as Fig. 8 but lower down the gully. 

 
The outcrop described above is easily accessed from 
Worston or Downham via the spur of Right to Roam 
land on Worston Moor and is also a convenient route to 
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Little Mearley Clough. Use the 262 metre spot height as 
a guide. 
 
3. Ogden Clough 
A major feature of the Pendle massif, Ogden Clough cuts 
into the main bulk of Pendle Hill from the village of 
Barley westwards. The first part is flooded by two 
reservoirs. Above these the valley assumes a wilderness 
character more typical of much larger mountains. The 
stream turns north for approximately one kilometre and 
then north-east to the source, which is almost at the 
summit. 
 
The one kilometre from the head of the upper reservoir 
to the bend northward is on the line of a suggested fault 
that throws the southerly Spence Moor area downwards 
for some 250 metres. This brings the lower part of the 
Pendle Grit on the north side roughly level with the 
middle Pendle Grit on the south side. 
 

Descending southwards from the summit of Pendle Hill 
towards Ogden Clough, the massive beds of Pendle Grit 
can be seen in Boar Clough (Earp et al., 1961) and in a 
small quarry feature on the moor (Fig. 10). This is above 
the site of a younger mass movement of unconsolidated 
head or glacial deposits. 
 
Below the landslip on the southern bank at stream level 
is an outcrop of compact rock that seems to show faint 
signs of faulting, i.e. steps in the rock that are in the 
direction of the fault movement (Fig. 11). 
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Fig. 10  Pendle Grit exposure on the moor just above the 
landslip north of Ogden Clough (SD 80201 39794) 

 

 
 

Fig. 11  Possible remnant fault site, i.e. fault 4, fig.3 
(SD 80070 39656. elev. 320m). 
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Following the river upstream to where it changes 
direction northwards, massive slabby outcrops of the 
Pendle Grit again appear. These form small cataracts 
(Fig. 12). At this vicinity in the clough, if intending to 
visit the north side of Pendle Hill, it is prudent to climb 
out of the gorge and follow the wall and path that heads 
north-westwards and leads to the moor edge, about 500 
metres south-west of Little Mearley Clough. 
 

 
 

Fig. 12  At the northward bend in Ogden Clough where the 
Pendle Grit is again exposed. 

 
4. Little Mearley Clough 
This is the large gash in the northwest scarp of the main 
bulk of Pendle, visible from Clitheroe and the A59. 
‘Probably the most complete of all the sections in the 
vicinity of Pendle’ (Earp et al., 1961, p.89), but this is a 
daunting place. The sides are steep and unstable and the 
stream bed and waterfalls are slippery in wet weather. 
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The best time to visit would probably be in a dry warm 
winter if such a thing exists in the northwest of England. 
 
At either side of the moorland boundary wall, and in the 
Right to Roam area, the top of the Pendleside Sandstone 
is exposed, with sandstone beds sometimes up to 30cm 
thick, separated by sandy shale. It would be tedious to 
describe every bed found in Little Mearley Clough, for 
this Earp et al. (1961) must be consulted. The main 
features include a bed just below the 12 ft waterfall 
where the goniatite Cravenoceras leion is found and 
marks the boundary between the Lower and Upper 
Carboniferous (Fig. 13). Finally, a series of cataracts 
over harder shales leads to the 17ft waterfall (SD 785 
411), formed by the basal part of the Pendle Grit. 
 

 
 

Fig. 13  The 12 ft waterfall of Little Mearley Clough. 
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Fig. 14  A general view of Little Mearley Clough waterfalls. 

 
 

5. The eastern side of Pendle Hill 
 

Below the Big End of the Pendle Hill, around the height 
of Buttocks or Under Pendle, may be observed many 
outcrops of the Upper Bowland Shales that have been 
cut into by the descending watercourses (Fig. 15). 
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Fig. 15  An exposure of the Upper Bowland Shales in the vicinity 
of Buttocks. 
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Sites primarily of Quaternary interest 
 

6. Ashenden Clough 
 
On the hill around grid reference SD 775396 are a series 
of stream meanders that cut into the glacial till at around 
the 250 metre contour (Learoyd, 1970). There are also 
hummocky moraine features caused by reworking of 
glacial sediments (till) by meandering meltwater streams 
Fig. 16). 
 

 
 

 
Fig. 16  Reworked till close by Howcroft Brook 

 
 



 28 

7. Stainscomb terminal moraines 
 
Two small well preserved terminal moraines are found in 
the Stainscomb valley (Figs. 17 and 18).  The lower one 
(SD 798382) is across the valley immediately north of 
Wood House, the upper and better preserved is just north 
of Staincomb (SD 797384). Wood House Brook has cut 
gorges 6 to 7 metres deep through both moraines (Earp, 
1961).  The origin of these features is not discussed in 
any work that this author has seen. Are they the result of 
two stages of retreat of the Last Glacial Maximum or, as 
in the Lake District, a result of more recent cold period 
events with a small Stainscomb snowfield or an incipient 
cirque being active?  
 

 
 

Fig. 17 View of the upper Stainscomb terminal moraine cut by 
Wood House Brook 
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Fig. 18  Hummocky terrain approximately 100 metres upstream 
of Figure 17 by the Wood House Brook. 

 
 

8. Glacial till exposures 
 
Exposures of lodgement till (sediment carried under the 
bed of a glacier) have been noted, mainly on the north-
western side of the hill and assumed to have been 
deposited by the Ribblesdale Ice. Till was also deposited 
in the Sabden Valley where a watershed was formed just 
west of Spen Brook (SD 824389) (Earp, 1961 p.241). 
More questions have been raised about ice flow direction 
by these observations than have been answered. 
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9. Meltwater channels 
 
Meltwater channels have been plotted by various 
workers during the last century and before. Learoyd in 
the late 1960s and early 1970s plotted the course of a 
contouring channel from above Hooke Cliffe at about 
280 metres OD southwest to Swarndean Clough at 180 
metres OD. Various channels also appear to go downhill 
northwest under what would have been the main Ribble 
Valley glacier. Channels in the vicinity of Badger Wells 
and the Nick of Pendle are also postulated. 
 

 

 
 
Fig. 19  The head of the Badger Wells meltwater channel (centre 

right; SD 78510 39417). 
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Notes on visiting the sites 

 
 
Car parks 
The public car parks of Downham, Barley and Sabden 
are probably the best and will cause the least trouble to 
users of the narrow roads around the foot of the hill. 
These car parks are free or only a nominal charge is 
made. Barley is best for the Ogden Clough area, 
Downham for the summit area and Sabden for the Nick 
of Pendle and Wiswell Moor. Circular tours of the hill 
can be made from all of these and local lovers of the area 
will have their own favourite ways. 
 
Maps 
The OS Explorer Map OL 41 Forest of Bowland & 
Ribblesdale 1:25,000 is by far the best for exploring the 
area. For consulting on the geology there is only the 1 
inch to the mile sheet 68 Clitheroe (solid) and is 
available from the British Geological Survey. Other 
more detailed information can be found in the works 
listed in the references. Note that some grid references 
given in this guide are given as ten figures; these are 
derived from a GPS readout to give a more precise 
location. 
 
Equipment 
Full fell walking gear with boots and waterproofs is 
recommended as Pendle is often boggy and misty. 



 32 

Glossary 
 
Anticline  An upward fold that erodes to expose the 
oldest or lowest rocks at the core. 
 
BP  Before present, taken as 1950. 
 
Conglomerate  A rock formed of pebbles. 
 
Dip  The maximum angle of slope of a sedimentary rock 
bed, also has a direction component. 
 
Drift  An old name for superficial geological deposits. 
 
Fault  A shearing of rocks with a displacement or throw. 
 
Feldspar  An alumino-silicate mineral that contains 
sodium, potassium and calcium in various proportions. 
 
Glacio-fluvial  From glacial meltwaters. 
 
Goniatite  An extinct form of shellfish, related to the 
ammonites and modern nautilus. 
 
Quaternary  The fourth and most recent of the 
geological periods, generally considered the last two 
million years. 
 
Orogeny  A period of mountain building, oro is Greek 
for mountains. 
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Inter-stadial  A shorter period of amelioration in 
climate. 
 
Packstone  Defined as a grain supported, clastic 
limestone containing some lime mud (Kearey, 2001). 
 
Periglacial  Areas not directly glaciated but affected by 
proximity to cold conditions e.g. arctic tundra. 
 
Roche moutonées  An outcrop of rock smooth on the up 
ice direction and plucked or eroded on the down ice 
direction. 
 
Sedimentary  A rock reformed from previously eroded 
debris and consolidated by a process known as 
lithification. 
 
Strata  Layers of sedimentary rock; a single layer is a 
bed or stratum. 
 
Syncline  A downward fold in the rocks. 
 
Till  Unsorted glacial debris, usually clay and boulders, 
but depends on the source material, carried on the bed of 
a glacier. May be referred to as a diamict in more recent 
studies. 
 
Upper Carboniferous  A period in geological time from 
322Ma ago to 290Ma ago when the rocks in question 
where in the vicinity of the equator. Noted for 
sandstones, gritstones and coal i.e. estuarine deposits, as 
opposed to the Lower Carboniferous or Dinantian noted 



 34 

generally for limestone laid down in clear shallow warm 
seas. 
 
Variscan Orogeny  A mountain building episode during 
the Late Carboniferous - Permian period when the 
Caledonian continent collided with Southern Europe. 
 
Wackestone  A limestone comprising matrix supported 
carbonate particles in mud (Kearey, 2001). 
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	The purpose of this booklet is to introduce the reader  to the underlying and surface geology of the Pendle Hill area and suggest some places where examples may be observed.
	The local view
	The Rock Types of Pendle Hill

	Also of Lower Carboniferous age, this sandstone divides the Upper from the Lower Bowland Shale Formation.  It forms most of the lower slopes of Pendle Hill, as well as Annel Cross and Twiston Moors.
	Bowland Shale Formation (d3-4)
	This formation is taken as the start of the Upper Carboniferous with the appearance of the fossil goniatite Cravenoceras leion.  The unit forms most of the steep northern and eastern slopes of the main hill.


	These shales form the Sabden valley and north-eastwards to Blacko and beyond. South-west, the shales extend to the Great Harwood Dean and the Parsonage to Brownhill area of Blackburn.
	England and the Northwest
	The Pendle Area
	2. Burst Clough

	3. Ogden Clough
	�
	Fig. 10  Pendle Grit exposure on the moor just above the landslip north of Ogden Clough (SD 80201 39794)
	Fig. 11  Possible remnant fault site, i.e. fault 4, fig.3
	(SD 80070 39656. elev. 320m).
	�
	This is the large gash in the northwest scarp of the main bulk of Pendle, visible from Clitheroe and the A59. ‘Probably the most complete of all the sections in the vicinity of Pendle’ (Earp et al., 1961, p.89), but this is a daunting place. The sides are steep and unstable and the stream bed and waterfalls are slippery in wet weather. The best time to visit would probably be in a dry warm winter if such a thing exists in the northwest of England.
	At either side of the moorland boundary wall, and in the Right to Roam area, the top of the Pendleside Sandstone is exposed, with sandstone beds sometimes up to 30cm thick, separated by sandy shale. It would be tedious to describe every bed found in Little Mearley Clough, for this Earp et al. (1961) must be consulted. The main features include a bed just below the 12 ft waterfall where the goniatite Cravenoceras leion is found and marks the boundary between the Lower and Upper Carboniferous (Fig. 13). Finally, a series of cataracts over harder shales leads to the 17ft waterfall (SD 785 411), formed by the basal part of the Pendle Grit.
	�
	Fig. 13  The 12 ft waterfall of Little Mearley Clough.
	5. The eastern side of Pendle Hill
	Below the Big End of the Pendle Hill, around the height of Buttocks or Under Pendle, may be observed many outcrops of the Upper Bowland Shales that have been cut into by the descending watercourses (Fig. 15).
	Sites primarily of Quaternary interest
	6. Ashenden Clough
	On the hill around grid reference SD 775396 are a series of stream meanders that cut into the glacial till at around the 250 metre contour (Learoyd, 1970). There are also hummocky moraine features caused by reworking of glacial sediments (till) by meandering meltwater streams Fig. 16).
	�
	�
	Fig. 18  Hummocky terrain approximately 100 metres upstream of Figure 17 by the Wood House Brook.
	8. Glacial till exposures
	Exposures of lodgement till (sediment carried under the bed of a glacier) have been noted, mainly on the north-western side of the hill and assumed to have been deposited by the Ribblesdale Ice. Till was also deposited in the Sabden Valley where a watershed was formed just west of Spen Brook (SD 824389) (Earp, 1961 p.241). More questions have been raised about ice flow direction by these observations than have been answered.
	9. Meltwater channels
	Meltwater channels have been plotted by various workers during the last century and before. Learoyd in the late 1960s and early 1970s plotted the course of a contouring channel from above Hooke Cliffe at about 280 metres OD southwest to Swarndean Clough at 180 metres OD. Various channels also appear to go downhill northwest under what would have been the main Ribble Valley glacier. Channels in the vicinity of Badger Wells and the Nick of Pendle are also postulated.
	�
	Fig. 19  The head of the Badger Wells meltwater channel (centre right; SD 78510 39417).

	Notes on visiting the sites
	Car parks
	Glossary
	Wackestone  A limestone comprising matrix supported carbonate particles in mud (Kearey, 2001).
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