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A Field Guide to the Geological and 

Quaternary Features of the Great Harwood 

Dean and Whalley Nab 

 
Introduction 
      The area described is bounded by the feature 
named by geologists as the Wilpshire Ridge that 
extends from Blackburn to the River Calder, Egg 
Syke Brook and the River Calder itself from the 
Cock Bridge to Whalley and the crest of the 
Sunny Bower – Great Harwood Cliffe ridge. 
      The underlying geology is of Upper 
Carboniferous age generally dipping at around 
50 to the southeast and is part of a series of folds 
caused by the Variscan Orogeny (c.290Ma) that 
extend from the South Pennines to the Southern 
Lake District. The particular rocks involved are 
the Pendle Grit, a narrow band of unnamed shale 
(d4), Warley Wise Grit, Sabden Shales, 
Parsonage Sandstone, Kinder Scout Grit, d4 and 
Revidge Grit. All the above rocks are estuarine 
deposits eroded from a mountain range in the 
region of the present Scotland that was then part 
of an equatorial continental land mass about 350 
Ma. The rocks formed from the above are termed 
an arkose sandstone, i.e. that with feldspars etc 
still contained in it, indicating a relatively short 
transportation path. 
      The Pendle Grit is the oldest of the grits and 
lies on the Bowland Shales, still just in the Upper 
Carboniferous or Silesian and is situated on the 
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northwest summits of the Wilpshire Ridge 
feature e.g. Whalley Nab. The full extent can be 
observed in the stream bed (SD728353) leading 
down to near the village of Painter Wood from 
the bend in Moor Lane near the TV transmitter 
(Earp et al 1961). This rock outcrops from 
Whalley Nab summit along the crest of the ridge 
in a south-westerly direction and out of the area 
of this work. 
      The next younger rock is the Warley Wise 
Grit, separated by a narrow band of shale that is 
inferred by the slight depression between the two 
rock outcrops on Sunny Bank [SD700341]. 
Described as a conglomerate (Earp et al 1961) it 
is fairly easily recognised by it’s pebbly nature. 
At the north-west end of Sunny Bank a fault 
intersects the ridge and shifts the above three 
rocks northwards by aprox. 200 metres (BGS 
sheet 68, 1960). 
      The Sabden Shales are next in the southwest 
succession and the erosion of are what gives the 
Dean its particular shape and this continues until 
the Kinder Scout Grits are seen at the other side 
of the valley. A sandstone (Parsonage Sandstone) 
is found in the middle of the Sabden Shales that 
outcrops deep in the trench of the Dean Brook 
[SD732340] and can be seen at Dean Bridge on 
it’s southwest side. 
      Bowley Hill [SD728333] is the curious loaf 
shaped outcrop of the Kinder Scout Grit on the 
southeast side of the Dean and encloses this side 
of the valley together with the Revidge Grits 
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found at Hindle Fold, again separated by a band 
of shale. The grits then start to thin out to the 
southeast and the coals start to make an 
appearance but these are out of our area. 

 
 Diag.1 Cross section from Sunny Bank to 
Bowley Hill (not to scale). Key left to right: d3-
Bowland Shales (Upper Carboniferous), PG-
Pendle Grit, d4-shale, WWG-Warley Wise Grit, 
PS-Parsonage Sandstone and d4 Sabden Shales, 
KG-Kinder Scout Grit. d4-shale, Rv-Revidge 
Grit. 
 
      The Sabden Shales are covered by glacial till 
from Dean Clough Reservoir down to the River 
Calder (Earp et al 1961) indicating the passage of 
moving ice carrying eroded debris, the ridges 
either side appear to have remained drift free 
(Johnson 1985). 
      Quaternary (ice age) features will be 
mentioned when appropriate as they are 
encountered. The last glacial maximum occurred 
18,000 years ago (the Dimlington Stadial) and 
was followed by a rapid warming lasting some 2 
–3 thousand years (the Windermere Interstadial) 
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followed again by a cold period of 1 thousand 
years known as the Younger Dryas in Europe or 
the Loch Lomond Stadial in Britain (Lowe & 
Walker 1997). After this conditions stabilised to 
generally modern levels that we call the 
Holocene. As subsequent glaciations tend to 
obliterate earlier glaciations and the Younger 
Dryas re-advance did not reach this far south the 
till is generally agreed to be of Late Devensian 
origin and the periglacial features are the result of 
Late-glacial and Younger Dryas conditions. 
 
 
How to visit the sites. 
      The sites can be visited in any order of course 
but, starting at Great Harwood Memorial Park it 
is recommended that a clockwise course is taken 
as the views of Pendle Hill, the Calder and 
Ribble valleys and even the Yorkshire Dales are 
best seen this way. The Great Harwood Nature 
Trail can also be used as a basis for visiting the 
closest of the sites. The  map most useful for this 
purpose is the OS Explorer Sheet 287 West 
Pennine Moors at 1:25,000 scale or if available 
the Pathfinder 680 Longridge and Great Harwood 
at the above scale. 
      If starting from the war memorial one can 
proceed uphill to the start of Hindle Fold Lane 
and follow it around the bend where the outcrop 
of Revidge Grit (fig. 1) will be seen opposite 
Hillside House. It is probably best now to return 
to the bend in Hindle Fold Lane and turn left 
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towards the top gate of the Memorial Park. 
Opposite this is a stile and foot path that leads to 
the Dog and Otter pub but also branches right 
behind a hedge after 150 metres, this section 
leads to Tan House Lane. Cross over this lane 
and on the left is fig.2, Cliffe Quarry that is used 
for stabling and horse grazing but the rock can be 
seen from the banking left of the path. 
      Continue along the path, over a stile into a 
field and on to Dean Lane where Bowley Hill 
will be seen to our left. Go left up Dean Lane for 
150 metres to where a path is marked to the right. 
This path will take you past Bowley Hill on the 
left after 100 metres. The choice is now, if the 
rocks near Whittle Hall are to be visited is to 
return to Dean Lane turn right and go to the top 
of Cliffe Lane, turn right, right again after 400 
metres down Goldacre Lane and left at the car 
park and onto the Dean Clough Reservoir track, 
across the dam and up to figure 4, the Warley 
Wise Grit outcrop. Or, carry on downhill crossing 
the Dean Brook and up to Shawcliffe Lane then 
left to pick up the contouring field paths to the 
north-west end of the dam then continue as 
above. 
      To now get to fig. 5 from the Whittle Hall 
outcrops it is best to use the contouring field path 
mentioned above from which either end of Sunny 
Bank can be seen from adjoining footpaths going 
northwest. 
      To visit the suspected erratic boulders, fig.7,  
a return to Shawcliffe Lane is probably best, 
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where also the view to the landslip, fig 7, below 
Bowley Hill is best seen, especially with a low 
setting sun. A descent down Berry’s Lane to 
Heys Farm is now required then left for 300 
metres along Dean Lane to the stile on the right 
near a derelict barn where the Great Harwood  
Nature Trail is joined. This is then followed to 
return to the Memorial Park visiting all the 
remaining sites except Turn Hill for which 
special arrangements must be made.   
 

 
 

View of the Dean with Pendle Hill in the 
background. 
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Notable Gritstone outcrops and suspected 
Quaternary features 

      The following locations are listed in a 
clockwise direction around the Dean Brook basin 
starting from the Great Harwood Memorial Park 
area. 
      The sites shown are not exhaustive and users 
of this guide will find that other locations will be 
noticed on their travels, reference to the local 
geology map (BGS 1960) may explain their 
origins, and maybe even become an obsession. 
      Grid references are given as 6 figures when 
obvious, but some not so, have been given 10 
figures derived from a GPS readout onsite. 
 

 
Fig. 1.   GR SD73252/32968.  Hindle Fold 

outcrop, Revidge Grit, pebbly lower leaf of said, 
(Earp et al p115 1961). 
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Fig. 2.   GR SD731333. Cliffe Quarry, Upper part 

of KSG. 
 

 
Fig. 3. GR SD728333. Bowley Hill. Apparent 

plucking features indicating ice flow direction of 
approx. NE. (Kinder Scout Grit) 
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From the southeast                  From the northwest    

Fig. 4. GR SD344336. Outcrop at the wall 
junction on the high point between Dean Clough 
Reservoir and Whittle Hall, (Warley Wise Grit) 

 
 

 

 
Fig. 5. GR SD721340. Sunny Bank (Shawcliffe 
Lane), outcrops of Pendle Grit (left) and Warley 

Wise Grit, separated by a shale bed, with possible 
plucking faces indicating an ice direction of NE. 
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Fig. 6 View from Shawcliffe Lane of a landslip 
probably of Late Quaternary peri-glacial origin 

(centre left). 

 
Fig.7 GR SD730347. Perched boulders on top of 
an outcrop of Warley Wise Grit, origin untraced. 
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Fig.8 GR SD732340 The outcrop of Parsonage 
Sandstone in the bed of Dean Brook looking 

upstream from Dean Bridge 

 
Fig. 9 GR SD73605/34599 Exposed soil at 

stream site. Possibly glacial sands and gravels. 
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Fig.10 GR SD73814/34004 Hummocky features 

adjacent to an apparent relict terrace. 
 
 
 

 
Fig.11 GR SD738339 Ice scoured outcrops of 
Kinder Scout Grit, ice direction appears to be 

NNE 
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Fig.12 GR SD738339 Unidentified outcrop, 

Kinder Scout or Revidge Grit 
 

 
Fig. 13 GR SD73809/33810 A pebbly boulder 

embedded in the till matrix, origin? 
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Fig. 14 GR SD738355 Turn Hill, a recognised 
RIGGS location, the ice direction indication 

seems to be NNW. 
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Some geological comments on the above sites. 
 
      The Upper Carboniferous features illustrated 
above, all dipping at 50 degrees or so to the 
south-east form part of an inverted landscape that 
once saw the fold axis above what is now the 
Ribble Valley. This has now  been eroded away 
and has revealed the older rocks of the Lower 
Carboniferous in the valley bed and matching 
rocks  to the ones described in this guide, dipping 
in the opposite direction on the Waddington and 
Easington Fells e.g. the Warley Wise Grits. The 
above is a simplification and is complicated by 
considerable faulting at right angles to the fold 
axis. 
      With regard to the Quaternary history of the 
area during the last ice age, or Late Devensian at 
26ka-10ka BP (Delaney 2003), ice from the 
Pennines flowed south down the Ribble Valley, 
from the Irish Sea across the Fylde and Pennine 
ice from the east all combined around the 
Whalley area (Johnson 1985). There is though 
some contention about the phasing of these ice 
sheets and the timing of their build up and then 
decline. The behaviour of ice sheets is such that 
they can be unconstrained by minor topographic 
undulations i.e. they can flow uphill, the relief of 
this part of Lancashire is not pronounced and so 
this type of flow could have occurred. The ice in 
the west of Britain is generally agreed to have 
reached as far south as the Bristol Channel at the 
LGM but not much south of the Pennines in 
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central areas and in the east four scenarios are 
proposed by various workers (Benn & Evans 
1998). Drift deposits have been mapped up to 
370 metres in the Newton area of the Bowland 
Fells and at a similar height on Pendle on the 
Ribble Valley (Earp et al 1961) side indicating 
ice flow in this area. In comparison the height of 
Sunny Bank is only 214 metres which could 
possibly mean complete cover contemporary with 
the above although the summits of Sunny Bank 
and Bowley Hill have remained drift free 
(Johnson 1985). 
       The determination of where ice flowed in 
more detail, with regard to the area covered in 
this guide, can be inferred from some of the 
features noted on the figures. Both figures 3 and 
5, Bowley Hill and Sunny Bank respectively 
seem to show quarried lee and abraded stoss 
faces (Gordon 1981) indicating an ice direction 
of NE. Figures 11, with the same criteria, a 
direction of NNE and Turn Hill of NNW which 
would seem to indicate origins via the Irish Sea 
and the Fylde. The Whittle Hall outcrop figure 4 
is rather indeterminate as regard ice direction. 
The question of the ‘perched boulders’, fig.7, 
also needs some consideration. During World 
War 2 all farms in the area had to put a 
proportion of their land to arable use thus 
necessitating clearing of boulders from open 
fields. At the opposite side of the field there is a 
pile of smaller boulders piled up in a corner 
which could indicate clearance at some time in 
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the past, the current farmers, although having 
been there many years, say they have been there 
since they arrived. Although the boulders in fig. 7 
do look to be in the nature of eratics and do not 
come from the immediate vicinity, and are 
angular and sharp compared to the outcrop, it is 
still not easy to determine exactly where they 
came from. If this were possible it would be a 
good indicator of ice direction. Also on just 
entering the above field by the gate there is a 
classic roche moutonee feature indicating a NE 
ice flow direction. The determination at what 
point in the Devensian period all the above 
occurred is not easy and awaits further published 
research.  
      Fig. 8, the Parsonage Sandstone, so named as 
this deposit was cut through during the 
construction of the Blackburn Reservoir (now 
Parsonage Reservoir) and identified at the next 
exposure in the Dean Brook by the bridge. 
      The soil exposure identified on BGS sheet 68 
as glacial sands and gravels, figure 9, implies a 
meltwater channel from a melting or seasonallly 
melting ice mass, was this ice mass simply 
stagnating on Whalley Nab and it’s vicinity or 
part of something much larger? The hummocky 
terrain on figure 10 can also be a sign of ice 
stagnation in situ. Figure 12 is left to the reader to 
identify. The pebbly boulder in the till matrix, 
figure 13, resembles more the Warley Wise Grit, 
the conglomerate found on the northeastern side 
of the Dean Brook/Sabden Shales divide and 
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separated by the Kinder Scout Grits etc than 
other rocks discussed. If this is so how did it get 
here if the ice flow indications mentioned earlier 
are correct? A possibility it could be from the 
lower leaf of the Revidge Grit also exists (Earp et 
al 1961). 
      With all the above this guide would seem to 
ask more questions than it answers! 
       

__________________________ 
 

Glossary 
 
Dip: The maximum angle of slope of a 
sedimentary rock bed, also has a direction 
component. 
 
Drift: An old name for glacial till. 
 
Quaternary: The fourth and most recent of the 
goelogical periods, generally considered the last 
2 million years. 
 
Inter-stadial: A shorter period of amelioration in 
climate. 
 
Periglacial: Areas not directly glaciated but 
affected by proximity to cold conditions e.g. 
arctic tundra. 
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Roche moutonee: An outcrop of rock smooth on 
the up ice direction and plucked or eroded on the 
down ice direction. 
 
Stadial: A shorter period of ice age conditions 
than a full Glacial period. 
 
Till: Unsorted glacial debris, usually clay and 
boulders, but depends on the source material, 
carried on the bed of a glacier. Called diamict by 
more modern workers. 
 
Upper Carboniferous or Silesian: 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 
generally for limestone laid down in clear 
shallow warm seas. 
 
Variscan Orogeny: A mountain building episode 
during the Permian period when the Caledonian 
continent collided with Southern Europe. 
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