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THE CROSS FELL INLIER/PENNINE 

FAULT ZONE 

This excursion examines some of  the rocks found in 
the heavily faulted Cross Fell Inlier. The inlier is an 
area of  Lower Palaeozoic rocks which is fault-bound 
to the NE by Carboniferous strata of  the North Pen-
nines and fault-bound to the SW by the Permo-
Triassic of  the Vale of  Eden. The window of  these 
rocks at the surface is a result in part of  the eroding 
back of  the Carboniferous rocks and multiple fault-
ing events within them which, collectively, is now 
known as the Pennine Fault Zone. (Map pp6 & 7). 
The inlier is thought to be connected to the Skiddaw 
and Borrowdale Volcanic Groups to the west, along 
with part of  the Windermere Supergroup. Dating of  
the rocks has been made possible by some of  the 
fossils found in the rocks alongside thorough corre-
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lation of  the strata with Lower Palaeozoic rocks 
found elsewhere. However, many of  the original ex-
posures in the inlier which were surveyed by Burgess 
and Wadge (1974) are now difficult to access ,or are 
now overgrown or are covered up. This excursion 
provides a snapshot of  the rocks and attempts to re-
late them to the structure and current geomorpholo-
gy of  the Eden valley around Dufton. 
GRID REFERENCES OF THE MAIN SITES: 

 
Additional localities not scheduled for this visit 

 

Knock Pike NY6870 2850 

Footbridge over Swindale 

Beck, Knock 

NY6875 2733 to NY6878 2735 

Keisley Quarry NY7129 2386 

Dufton Ghyll/Gill NY6914 2486 

Swindale Beck/Sink 

Beck 

NY6932 2857 to 

NY6948 2851 

Volcaniclastics and mud-

stones  -fault line visible 

New stone wall with 

local rocks 

NY6866 2770  

Dod Hill Dufton NY7124 2515 & 

NY7119 2468 

Quarries in Harthwaite 

Tuff and Knock Pike 

Tuff 
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Keisley Quarry and crags (Maps p.5 & p.9) 

This site is famous for its importance as the best example of an Ordovi-

cian carbonate mudbank in England. It is an SSSI. There are two linked 

quarries: the Old and the New. Keisley Limestone (Swindale Limestone 

Formation) which is exposed here belongs to the Ordovician Dent 

Group. Small parts of the limestone have yielded many different shelly 

fossils including trilobites found in pure carbonate environments, partic-

ularly in the Old Quarry and in the crags above it. (photos p.8). Nearby 

the Ordovician-Silurian boundary has been found and identified from its 

Graptolite fauna. This is now difficult to see. The limestone is largely 

downthrown against the tuffs at the top of the hill, and the new quarry 

shows folded and faulted strata. The rocks dip obliquely to the quarry 

face. However, under the current circumstances, the crags above the 

quarry are very difficult to access, but we may be able to look at smaller 

exposures in the farmer’s field immediately above the quarry. 

 

Dufton Ghyll aka Gill (Map p.6) 

With younger Carboniferous rocks to the north-east and younger Triassic 

rocks to the south-west the fault bounded margins of the inlier can be 

imagined if not traced. The water lain sandstones of the ST Bees for-

mation present a long and steep cliff face on the south-western side of 

Dufton Gill Beck. They represent sandy slow flowing braided rivers into 

which channel deposits were imposed giving a mixed sand-body complex 

resulting in red and yellow cross-laminated coarse and fine grained sand-

stones. 
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SITE NOTES 

Knock Pike (Map p.4) 

This quarry is made up of the Borrowdale Volcanic Group Knock Pike 

Formation which is a densely welded pale to dark green finely streaked 

eutaxitic to parataxitic tuff and lapilli-tuff. This corresponds with the 

Borrowdale Volcanic group rocks in the Lake District. It represents a 

silicic pyroclastic eruption. Note the quarry face exhibits a crude form 

of columnar jointing. This rock is also found on Dufton Pike. 

Knock Pike summit 

The summit provides a vantage point from which to assess the structure 

of the region, from the Carboniferous of the North Pennines to the 

Permo-Triassic of the Eden valley. The Cross Fell Inlier is heavily fault-

ed (part of the Pennine Fault Zone) and some fault lines have been ex-

ploited by running water from glacier melt. Looking further to the west, 

the hills of the Lake District are fronted by the tilting platform of the 

Carboniferous limestone pavement of the Orton fells and to the south 

the Howgills present a rounded prospect of rocks made up from the 

Windermere Supergroup. 

 

Swindale Beck footbridge nr Knock (Map p.4) 

Walking upstream from the footbridge on the left hand bank brings us 

to the exposure of the Silurian Stockdale Group Browgill formation of 

laminated mudstones and siltstones with some red coloured beds close 

to where a purple mica-lamprophyre dyke (look for biotite phenocrysts) 

crops out crossing the stream from the left where it forms a traceable 

positive landform feature. The dyke is part of the North British Silurian 

Calc-alkaline dyke suite and is said to be a Minette. (Arthurton & Wadge 

p.91). There are 35 lamprophyres within the Inlier. A question remains 

about the red beds seen immediately downstream of the dyke. Are these 

part of the dyke or part of the sedimentary Browgill Formation? 

Further upstream note the grey  brittle shales of the Browgill For-

mation. They also found under a tree near the footbridge. 
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PERIOD GROUP FORMATION SITES SERIES 

TRIASSIC Sherwood Sand-

stone Group 

St Bees Sandstone Dufton Gill  

and east of the 

village. 
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Scanned extract of map of Knock Pike, Knock Swindale Beck and the Carbonif-

erous of the North Pennines, with Permo-Triassic rocks outcropping at the bot-

tom of the map 

(From BGS Crown Copyright Geological Special Sheet Solid & Drift of the Cross Fell 

Inlier, map associated with Burgess IC and Wadge AJ 1974 “The Geology of the Cross 

Fell Inlier.). Use of this map and material for educational purposes is fully acknowl-

edged. See references. 
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Ordovician and Silurian in the Keisley area.  

Map scanned from Burgess IC & Holliday DW 1979 Geology of the country 

around Brough-under-Stainmore. Mem Geol Surv GB Sheet 31. Use of this mate-

rial for educational use is fully acknowledged. See references. 
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Two photos of samples from the Keisley Limestone Member of the 

Swindale Limestone Formation within the Dent Group (Ashgillian), 

showing some fossil remains (mainly Crinoid fragments) 

Samples taken from spoils on Keisley crags above the quarry 
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Scanned extract of map of Keisley Bank and Murton Pike  (low-angle thrust) 

and the Carboniferous of the North Pennines with Permo-Triassic rocks out-

cropping at the foot of the map 

 

(From BGS Crown Copyright Geological Special Sheet Solid & Drift of the Cross Fell 

Inlier, map associated with Burgess IC and Wadge AJ 1974 “The Geology of the Cross 

Fell Inlier.). Use of this map and material for educational purposes is fully acknowl-

edged. See references. 
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 GEOLOGICAL MAP OF THE CROSS FELL AREA AS DOWNLOADED FROM GEOINDEX ONSHORE BGS 
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GEOLOGICAL MAP OF THE CROSS FELL AREA AS DOWNLOADED FROM GEOINDEX ONSHORE BGS 

North Pennines  

Carboniferous 

Cross Fell Inlier Ordovician & 

Silurian 

Permo-Triassic of the Vale of 

Eden 

Red pointer is 

on Knock Pike 

the first local-


