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Maps used in this leaflet contain Ordnance Survey data © Crown copyright and database right 2012

This Ribble Valley Geotrail 
Pocket Guide is just one of 
5 pocket guides currently  
available or in preparation

Details of these may be found on our website. We plan to 

produce a further five Ribble Valley geotrail guides for the 

section from Clitheroe to Horton-in-Ribblesdale and details will 

be available on the website as they are published. 

This is a Quick Response (QR) code. When 

scanned with a smartphone (see below) it can 

link you directly to a page on the GeoLancashire 

website to provide you with more information 

about this walk. To scan a QR code you will 

need a smartphone or tablet with a camera 

and an ‘app’ to read the code. You will also need access to the 

internet on your device. There are many free QR scanner apps 

available. You can download them from sites like www.qrstuff.

com and www.qrdroid.com

w w w. g e o l a n c a s h i r e . o r g . u k

GeoLancashire 
Geolancashire is a voluntary organisation founded in 

1991 to protect and raise public appreciation of the 

geology and landscapes of Lancashire. It has produced 

a number of geotrail guides and other publications for 

several sites across the county, details of which may be 

found on the website.

www.geolancashire.org.uk 

The Geologists’ Association (LGGA) 
The Geologists’ Association (GA) was formed in 1858, 

and actively promotes the study of geology to all 

who are interested in Earth Sciences.  The Lancashire 

Group is a local branch of the GA which meets monthly 

in Clitheroe. It is an informal, friendly and inclusive 

organisation and welcomes members and guests 

regardless of their level of geological knowledge. It 

organises a programme of winter lectures and summer 

field excursions which are open to all. The group 

has very close ties with GeoLancashire and the two 

organisations have worked together on a number of 

projects in recent years.

www.lancashire-geologists.co.uk
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The Ribble Way provides a ready-made excursion into many of the 

geological landscapes of Lancashire and the Yorkshire Dales. These 

short geotrails provide a way of exploring them. A geological guide 

to the whole route is planned for the future.

The Ribble Way
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Coarse gravel, pebbles and boulders can be seen 

across the reserve. Close examination of these reveals 

many different types of rocks, examples of which 

may be seen at the Erratic Circle. Most of the rocks 

lying on the surface are very different from the red 

sandstone which underlies Brockholes. Some have 

been transported from as far afield as the Lake 

District and South West Scotland.

Melting ice produced large volumes of water which cut 
the valley floor to about its present width. At that time, 
meltwater probably occupied the whole of the valley floor 
as it does in the valley in NW Iceland pictured right. 

Soon after the period of rapid water flow a layer of 
sediments was deposited which raised the valley floor 
by about 4 metres. Later, the river cut down into these, 
leaving remnants of the old flood-plain perched up 
above the river as a high terrace. 

This process of deposition followed by down-cutting has 
been repeated four times since the ice melted, each time 
producing a new terrace at a lower level. All four terraces 
existed at Brockholes before the site was excavated; now 
only fragments remain to be seen.
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Although the valley occupied by the river 
has existed for many thousands of years, 
the present river channel was created only 
at the end of the last glaciation between 
18 and 20 thousand years ago.

Brockholes Nature 
Reserve owes its 
existence to the last 
glaciation. That ice 
and the meltwater 
produced from it, led to 
the deposition of millions 
of tonnes of sediment 
in the lower Ribble 
valley. Excavation of this 
sediment for sand and 
gravel has resulted in 
the lakes you see today.

So, how did these rocks get to Brockholes? 

Some of the boulders are so large that they 

could only have been moved by ice. It is possible 

to find distinctive granites from Galloway and 

Eskdale, Borrowdale Volcanic rocks from south 

of Keswick and fossiliferous limestones carried 

by the different ice streams flowing across 

Lancashire 24,000 years ago.

Reykjafjordur, NW Iceland
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1  Welcome Centre. – Geological display. 

The diagram above the rock display table shows 

the directions in which the icesheets flowed from 

Scotland, the Lake District and the Yorkshire Dales. 

The rocks which the icesheets carried are called 

‘erratics’ because they have been moved from their 

original locations. Some examples in the display 

have been cut and polished so that the rock 

texture can be seen more clearly.

Walk 2 Brockholes

Examples of three principal rock 
types are displayed

Igneous rocks arise from a molten state deep down 

below a volcano. If they cool very slowly large 

interlocking crystals form. Granite is a slow-cooled 

igneous rock, examples of which can be seen in 

the display. The large boulder at Location 2 is also 

granitic. No igneous rocks are present at the surface 

within the Ribble catchment area, so they must have 

been brought to Brockholes by ice. 

Sedimentary rocks are laid down in layers, as are 

the sand and mud to be found in any river estuary. 

Sediments such as those in a lagoon behind a coral 

reef consist of the remains of living organisms. When 

sediments are buried and compressed the particles 

stick together to make a sedimentary rock. Sandstone 

is a rock consisting mainly of sand, like beach sand; 

mudstone, as its name suggests, consists mainly of mud. 

Limestone is a rock consisting mostly of the remains of 

fossil organisms, often too small to see but occasionally 

containing large fossils such as corals.

Rocks which are buried deeply enough to experience 

high temperatures and pressures may be altered to form 

metamorphic rocks. Slate is an example of a mudstone 

that has been altered in this way. Erratics of green 

coloured Lake District slate can be found at Brockholes.

2  Granodiorite erratic: This large granite-like 

boulder, which weighs over two tonnes, has been 

transported by ice from south-west Scotland. Like 

most erratics, it is rounded because rocks of all sizes 

rubbed against each other like sandpaper as the 

icesheet moved.

3  Erratic circle:  Examples of erratics have been 

arranged in a circle. You should be able to find 

granites, similar to the large granodiorite boulder you 

have just examined, but often with pink crystals as 

well as white ones. All granites cooled from a molten 

state. The differences in crystal size, type and colour 

provide a signature of the original melt, which allows 

geologists to work out where each granite erratic 

comes from. This is the basis of the map showing the 

directions of ice flow.
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Start: Brockholes Nature Reserve is located 
beside the M6 motorway junction 31. The access 
road is marked by a brown sign with the Wildlife 
Trust’s badger logo.There is ample car parking at 
the reserve. 
Route:  1. From there it is a short walk into the 
Welcome Centre where this trail begins. 
2. Walk back towards the car park but turn left to the 
reserve office to find the large granodiorite boulder. 

3. Walk past the children’s play area to the erratic circle. 
4. Take the ‘desire line’ path to join the Ribble Way 
and walk towards Boilton Wood.
5. Follow the lower edge of the wood to the river 
bank. Follow the river bank downstream until a 
footpath sign indicates a route to the right, through 
a gate and uphill to return to the car park.
Distance:  Approximately 1.5km (1 mile) 
Maps:  Landranger 102 and Pathfinder 679
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The blue/green rocks, all igneous in origin, come from 

the Lake District. Some are lavas, while others are made 

from the ash produced by exploding volcanoes. Lake 

District slates originated as volcanic ash, deposited in 

layers like a sediment. Later the ash was compressed and 

heated and became slate, a metamorphic rock. Slate has 

igneous, sedimentary and metamorphic characteristics. 

Geology can be puzzling!

Erratic sandstones and limestones have probably not 

travelled far. Most of the limestones probably came 

from the Yorkshire Dales. If you look carefully you 

might find some containing fossils.

4  Boilton Marsh/Red Scar Wood.  Here a sign 

board gives information about the wildlife you 

might see nearby. You are at the foot of a steep 

slope, marking the edge of an earlier course of the 

Ribble. The foot of the slope curves towards Preston, 

providing evidence that a river meander once existed 

here. Today, at Red Scar Wood just upstream from 

Brockholes, the river is cutting into the till, leaving 

unstable slopes. The name Red Scar describes the 

red coloured till exposed after landslips.

If you follow the Ribble Way into the woodland you 

may find evidence of a landslip. Trees growing on 

the till may end up far from vertical as a result of the 

landslip. As the tree grows it seeks the light and grows 

upwards, resulting in a distinct bend in its trunk.

5  Riverside walk. The path alongside the river 

provides good views across the valley. Slopes 

marking the course of earlier meanders can be 

seen on the south bank and there are possible 

landslips beyond Samlesbury Church. The river 

banks below you are being undercut by the 

river, producing several small landslips, so the 

processes which produced the slopes at Boilton 

Wood are still active today. What is different 

is the scale. The slopes at Boilton Wood were 

probably created soon after the end of the last 

ice age when the river Ribble was carrying vast 

amounts of melt water.

Contains Ordnance Survey data 
© Crown copyright and database rights 2010

Brockholes nature reserve 

occupies a site of gravel 

extraction. The river valley used 

to be covered with a thick layer 

of ‘boulder clay’, or ‘glacial till’, 

deposited by a melting icesheet 

at the end of the last ice age. Till 

consists of fragments of rock of all 

sizes, from huge boulders like the 

one near the reserve office beside 

the car park (Location 2) down 

to very fine ‘rock flour’. Since the 

icesheet melted, some 18,000 

years ago, the finest material has 

been washed away, leaving behind 

sand and gravel and the occasional 

large boulder.
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