The Red Rocks of the Eden Valley

Some geological natural heritage
Sylvia Woodhead, Cumbria GeoConservation

Bongate Scar, Appleby



Access to Eden
Intellectual access- information
about geology

Special Geology Places

Armathwaite - the Cleveland Dyke

Smardale & Waitby- Accessible Trails

Kirkby Stephen- an information hub?



The Eden catchment is
huge.

The River Eden is 80 miles
long, from Hell Gill Force to
the Solway.

It is underlain by different
rocks from most of the rest
of Cumbria.

These are red sandstones,
formerly called New Red
Sandstone.

There are 60 Local
Geological Sites along its
length. The southernmost
are in Mallerstang, Wild
Boar Fell & Janny Wood

The Eden Catchment



Local Geological Sites

www.cumbriageoconservation.org.
uk

Red = 5* sites

Glasson Point- drumlin

Wetheral Woods- St Bees Sst
Lowhouse Woods, Armathwaite PS
Armathwaite dyke

Coombe Clints- PS

Lacy’s Caves- PS

Thistley Hill Quarry, Appleby B
Dufton Ghyll SBS

Rowley Wood, Appleby Carb
Smardale Limestone Quarry Carb
Smardale Bridge — Carb. Asfell sst

Ewbank Scar- Carb
Stenkrith Gorge-  Brockram
Janny Wood - Carb

Nateby- Brockram
Wild Boar Fell- landslips


http://www.cumbriageoconservation.org.uk/
http://www.cumbriageoconservation.org.uk/

Eden valley rocks
are Permian and
Triassic (P) on the
map.

It is a ‘half graben’,
a rift valley
bounded by the
Pennine Fault,
which forms a
dominant scarp to
its east side.

A structural geology P = Permian and Triassic rocks

Proceedings of the Yorkshire Geological Society



Stratigraphic column, from the Geological Memoir for
Appleby

The Rocks of the Eden
Valley (Permian &
Triassic)

(Youngest at the top)

Triassic

St Bees Sandstone

Permian

Penrith Sandstone

Brockram



Eden valley in Permian times.
A rift valley, surrounded by high land.
Map from Scottish Geology Trust

Erosion of Carboniferous mountains
produced fan deposits of Brockram, a
locally distinctive rock, best seen round
Kirkby Stephen.

BROCKRAM




Eden Valley in Permian times, 300-200
million years ago. Middle of a vast
continent, Pangaea. North of the

= equator, similar latitude to the Sahara
desert. Mountains cut off rainfall. It
was a desert environment.

Plate Tectonic movement, over 400
million years. Internet source






Geology of the Eden valley, in Revealing the Foundations, by Elizabeth Pickett



The Eden valley in the Ice Age



Geological map created by
University of Leeds for the Friends
of the Settle- Carlisle Railway.

A Geology Booklet
https://www.foscl.org.uk/sites/1/fi
les/drupal/doc/attachments/GEOL

0GY%209388-Settle-
Carlisle%20Booklet3.pdf

Thanks to Chris Darmon Down to Earth



The Eden Valley at the beginning of Permian times

Original painting by Dr Elizabeth Pickett/North Pennines National Landscape

Showing the Pennine escarpment (Carboniferous rocks, limestone and sandstone, with
desert reddening, being eroded), Brockram forming in fans. Sand dunes forming Penrith
Sandstone. Salty lakes evaporating, leaving gypsum & Anhydrite.



Photomicrographs of Penrith Sandstone (left) & St Bees Sandstone (right)
Colour images by Paul Logan

‘Millet seed’ sand grains PS Water lain sands & muds SBS



Eden Valley LGS from south to north
Starting on Wild Boar Fell above Mallerstang



Wild Boar Fell- landslips on the side of Mallerstang



The River Eden in Mallerstang, north
of Pendragon Castle, along the
bridleway, north to Kirkby Stephen

Catagill Scar (left)
Above- Janny Wood- an exposure of a

junction between two Carboniferous
time zones- internationally recognised



Upper Eden valley from Fell
End. Pennine scarp in
background

Jan 2019

(geology is good to see in
winter)

JSCF Interpretation board at
Bighill Cutting LGS, near
Winton, KS. Carboniferous
Robinson Limestone



Pennine (fault) Scarp seen from Great Asby.
Glacial till forms low hills and grows good grass



Information board at Murton Fell Gate



A GeoTrail produced as part of the Westmorland Dales Project






Permian Brockram in the River Eden at Stenkrith



Brockram outcrops at Nateby (above). Wall & barn of Brockram in KS



View of Brockram at Nateby



Geological interpretation boards at Smardale



Access this fact sheet from
www.cumbriageoconservation.org.uk

Waitby Cutting — Accessible Trail
(Earthcache)


http://www.cumbriageoconservation.org.uk/

Waitby
Cutting-

Brockram









Smardale Gill Limestone Quarry (left) & Smardale Bridge Sandstone Quarry-
Carboniferous Ashfell Limestone & Sandstone



Smardale

2015






(Carboniferous) Ravenstonedale Rocks- a GeoTrail in the making



Bowberhead Farm, Ravenstonedale, CWT. Milk stand,
revived meanders in Scandal Beck , & Chondrites fossil



Red bedded Penrith Sandstone in Cowraik lower quarry, Penrith



Penrith Sandstone Desert Sands- Very large trough bedding, Bowscar Quarry, Penrith



Lacy’s caves, excavated 1790. Penrith Sandstone near the River Eden



Quartz veining in the Penrith Sandstone at Lacy’s Caves



A spectacular channel at Lowhouse Wood LGS, Armathwaite, Penrith Sandstone



Dufton Ghyll Woods LGS St Bees Sandstone- fine grained sandstone with mica flakes (2017)






The youngest rock in Cumbria, 60Ma, Armathwaite dyke-all the way from Mull . Dolerite,
related to the opening of the North Atlantic Ocean. Cooled underground



Long Meg (Penrith red
sandstone) and her
Daughters, Salkeld,
glacial erratics.

Geological survey,
Cumbiria
GeoConservation and
volunteers, May 2023



Mauhanby Chapel, near Long Meg, built of Penrith red sandstone.
Look at the stones in buildings- easy to access & study.
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