
_________________________________________________________________________________________________________________ 
Dinckley_Gorge_detailed_description_PdS_2013-07-17.docx    page 1 of 28 
copyright Peter del Strother July 2013, unrestricted use for personal or educational purposes 

 

 

Dinckley Gorge 

These notes are a fuller explanation of the geological trail guide to Dinckley Gorge produced by 

GeoLancashire and the LGGA (LaƴŎŀǎƘƛǊŜ DǊƻǳǇ ƻŦ ǘƘŜ DŜƻƭƻƎƛǎǘǎΩ Association). 

 

 

1 Local map and stratigraphy 

 

 
Figure 1a: Topographical map showing locations 1 to 5 with main geological boundaries 

superimposed. Geological sheet boundary marked with thin blue line. 

 

Figure 1a shows the geological boundaries, based on sheets 67 and 68 of the BGS 1:50000 series 1. 

 

Figure 1b shows the stratigraphy of the Silesian, relevant to Figure 1c. Nomenclature has changed 

between the creation of the geological map and more recent work. The Upper Bowland Shale 

Formation in Figure 1b is part of the Bowland Shale Group of Figure 1a. 
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In Figure 1c the Pennsylvanian includes the Silesian shown in Figure 1b.  This diagram puts these 

horizons into a wider context.  

 

 
Figure 1b: Geological column for the Silesian in the neighbourhood of Dinckley Gorge. 

 
Figure 1c: Phanerozoic Geological column, from the British Geological Survey web site 2 
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Note that this column uses the latest, internationally agreed, nomenclature. The Mississippian 

includes part of the Namurian as well as all of the Dinantian. The current agreed timescale for the 

Carboniferous is now from 359 to 299 Ma. 

Note also that the Copster Green Sandstone and Warley Wise Grit are now considered part of the 

Pendle Grit Formation. 

 

2 Access 

There is a free public car park at Marles Wood at approximately SD 675 357, see map above. The 

excursion is best done when water levels in the Ribble are relatively low. Care should be taken as 

paths are uneven and slippery, especially in wet/muddy conditions. 

 

3 Geology in the field, based on the locations described in the geological trail guide 

Location 1 

The footpath from the car park leads straight down onto a small headland, Location 1.  There you 

can see Warley Wise Grit (WWG), composed of layers of coarse sandstone inclined towards the 

west. They are inclined because of major earth movements which compressed this region about 290 

million years ago.  Across the river  and downstream of the WWG you can see an exposure of 

Sabden Shales in a small cliff. The Sabden Shales are fine grained mudstones, which lie on top of the 

WWG and are therefore younger.  Both rock types were laid down in a delta, the sandstones in areas 

where the flow of water was quite rapid. Fast moving water allows fine and coarse sand to be 

deposited whilst carrying fine mud downstream. Mud may also be deposited further out to sea or on 

ŀ ΨŦƭƻƻŘ ǇƭŀƛƴΩ when a river bursts its banks at times of flood. When these sands and muds were 

deposited, about 300 million years ago, a large part of northern England was located on a delta 

similar in size to that of the Mississippi. In deltas there is frequent switching of channels, formation 

of levées and so on. The complexity of deltaic environments and the wide range of material 

deposited can make interpretation of the sediments we see today difficult.  

The rocks which can be seen during this excursion are all of Pendleian, lowest Namurian, age. The 

Namurian is synonymous with the Millstone Grit.  Further south and later, in the Westphalian, 

forests grew on drier parts of the delta. The decay products of these forests became coals, which 

brought much prosperity to parts of Lancashire. The Westphalian is synonymous with the Coal 

Measures. 

In Location 1, Figure 2, the top sandstone unit of the WWG is cross-bedded and in places trough 

cross-bedded. This scale of cross-bedding normally results from the migration of subaqueous dunes, 

which are not confined to marine environments. The BGS interpret the depositional environment of 

the WWG as delta-top or fluviatile, most probably the lateral equivalent of the Brennand Grit 

Formation of the Lancaster area.  
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Figure 2: Top unit of WWG showing cross-bedding. 

 

The Sabden Shales are fine grained, so it seems likely that there was a rapid and significant increase 

in relative water level between the deposition of the WWG grit and the Sabden Shales.  

In recent geological time the less readily eroded  WWG has acted as a constraint on the river. As the 

river leaves this constriction it has eroded a circular pool, the Sales Wheel, in the softer Sabden 

shales. The name Sales comes from SalixΣ ΨwillƻǿΩΦ Flotsam on the branches of the trees shows that 

the river level can rise very high when in spate. Gravel extraction in this area means that the pool is, 

at least in part, man-made. 

Recent high river flows, probably those of September and October 2012, have built up a substantial 

crescent shaped shingle bank in Sales Wheel, see section 5 and Figure 20. Clearly this was a good 

place for gravel extraction as the gravel was regularly replaced. 
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Between locations 1 and 2 

Just a short distance upstream, along the riverside track, further siltstones and mudstones can be 

seen in small exposures on the river bank or in the bed of the river. If you look closely you can see, 

on a centimetre scale, alternate layers of sandstone and mudstone, separated by micaceous 

partings. There is little or no evidence of bioturbation, such as burrows and feeding traces. A few 

mudstone horizons are very dark coloured. 

Alternation of sandstone and siltstone/mudstone, of various thicknesses, can be seen in riverside 

exposures all the way to the suspension bridge at Location 4. 

 

 
Figure 3: Alternating layers of sandstone and siltstone, inclined downwards towards the west. The 

wooden rod is one metre long. 

 

Location 2 

The path enters an open field. From a suitable vantage point you can see, north of the river, a 

channel indicating a previous course of the river Ribble. It is north of the present course and from it 

emanates Starling Brook. The course of the channel is best seen on the 1:25000 topographical map. 

The brook, east of Hay Hurst, turns through a right angle where it joined the old river course. 

The Copster Green sandstone, which is exposed in the river bank upstream from the woodland and 

almost opposite Starling Brook, is part of the Pendle Grit Formation. It is shown on the 1:50000 

geology sheet number 67, Garstang (1984-1987), but is not mentioned in the 2002 BGS 4th edition of 
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Ψ¢ƘŜ tŜƴƴƛƴŜǎ ŀƴŘ ŀŘƧŀŎŜƴǘ ŀǊŜŀǎΩ ƴƻǊ ƛƴ ǘƘŜ мффу [ŀƴŎŀǎǘŜǊ aŜƳƻƛǊ. It is given Member status in 

the 1992 Garstang Memoir because of its limited outcrop. Poor exposure precludes precise 

description of its facies, mode of deposition and relationship to the Pendle Grit above and below it. 

Copster Green sandstone, which is distinguished by the presence of quartz pebbles, has been used 

for building in Copster Green and Ribchester. 

 

Location 3 

Located between about 100 and 200 metres downstream of the suspension bridge is a shingle bank. 

If river level permits you can walk on the shingle bank, which is composed of many different rock 

types. Least common are pebbles of granite. These are erratics, which have been transported to this 

area from the Lake District and Western Scotland in glaciers and ice-sheets between the glacial 

maximum 24,000 years ago and the end of the last ice age 10,000 years ago. More common are 

pebbles of limestone with chert. Chert is a siliceous rock; chert in limestone is equivalent to flint in 

chalk. In this location chert is found in layers, typically from 20 to 30 millimetres thick, in a limestone 

sandwich, see Figure 4. Like flint, chert fractures conchoidally and is very hard. The examples in this 

shingle have been transported from at least as far as Clitheroe and probably a good deal further.  

 

 
Figure 4: Chert (black to dark grey) in limestone from shingle bank. The chert layer is about 20mm 

thick.  

 

Pebbles of local sandstone and limestone from upstream are abundant. Some of the limestone 

pebbles contain fossils. Figure 5 shows a limestone cobble containing fragments of crinoids. Crinoids 

are animals ǊŜƭŀǘŜŘ ǘƻ ǎŜŀ ǳǊŎƘƛƴǎΣ ŦƛȄŜŘ ǘƻ ǘƘŜ ǎŜŀŦƭƻƻǊ ōȅ ŀ ΨstalkΩΦ The arrow marks a calcareous 

mud clast, suggesting that the crinoid fragments were emplaced as the result of storm processes.  
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Figure 5: Limestone pebble, about 100 millimetres long, with fossil crinoid fragments. It is ossicles, 

ǊŜƳŀƛƴǎ ƻŦ ǘƘŜ ǘǳōǳƭŀǊ ΨstalkǎΩ ǿƘƛŎƘ you can see here. The arrow marks the centre of a limestone 

mud clast. 

 

Fossil crinoid ossicles, which are segments of the crinoidΩǎ stalk, are very common in limestones  of 

the Clitheroe area. These date from the early part of the Carboniferous period, say from 359 to 

326Ma. The Crinoids were almost wiped out at 251Ma, the end Permian extinction. Those that 

survived belong to a subclass Articulata, in which the arms are flexible. 

Today some twenty five genera of stalked and ninety genera of unstalked crinoids live in sea water, 

deep enough for energy levels to be quite low. Their method of feeding is to extract organic detritus 

and small organisms ŦǊƻƳ ǘƘŜ ǿŀǘŜǊ ŀǎ ƛǘ ǇŀǎǎŜǎ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ΨŀǊƳǎΩΣ ǎƻ ǎƻƳŜ water movement  is 

required. Crinoids transport their food along their arms to a centrally place mouth. Figure 6A and 6B 

show examples of living stalked crinoids and Figure 7 an unstalked species from the Red Sea. Some 

ƳƻŘŜǊƴ ŎǊƛƴƻƛŘ ǎǇŜŎƛŜǎ Ŏŀƴ ΨǿŀƭƪΩ ōȅ ƳƻǾƛƴƎ ǘƘŜ ΨŦŜŜǘΩ ǿƘƛŎƘ ǎŜŎǳǊŜ ǘƘŜƳ ǘƻ ǘƘŜ ǎǳōǎǘǊŀǘŜ.  

Occasionally spectacular examples of crinoids are preserved as fossils. Figure 8 shows a fossil crinoid 

with stalk and arms preserved. 
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Figure 6A: Living crinoids (courtesy of the internet) 3 

 

 
Figure 6B: Living crinoids, courtesy of LeisurePros aquaview, (via internet) 4 
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Figure 7: Living crinoid in the Red Sea, courtesy of Dr Antony Jensen, Ocean and Earth Science, 

University of Southampton, National Oceanography Centre. 

 

 
Figure 8: Fossil crinoids ς photo of museum specimen by PdelS  


