
Honister Geotrail 

 

Prepared for Cumbria GeoConservation by Ian Francis and John 

Lackie 

A 2-hour excursion on good tracks, with about 200 m of ascent. 

Take great care walking on loose quarry debris, beware of moving 

quarry vehicles, and heed signage. 

 

Background 

The rocks that form the crags on either side of Honister Pass are 

part of what is called the Borrowdale Volcanic Group, a thick series 

of volcanic rocks and sediments laid down in Ordovician times, 

some 450 million years ago. Extensive quarry and mine workings 

here exploit beds of sediment formed when ash from nearby 

volcanoes was washed into shallow lakes. About 400 million years 

ago, a mountain-building episode squeezed and heated these 

sediments deep within the Earth’s crust, causing the growth of new 

platy minerals at right angles to the direction of maximum 

pressure. The resulting rock is known as a slate because it splits 

cleanly along cleavage planes – lines of weakness formed by the 

alignment of these platy minerals. Slate has been quarried and 

mined here since at least the 17th century.  Between the 

economically valuable slate beds are layers of an igneous rock 

called  andesite, formed from the molten material (magma) that 

was feeding the volcanoes.  

Excursion Details 
 

Take the main track uphill from the carpark. Don’t take the steep 

footpath (this is our return route) but continue on the main track. 

After c. 120 m the track forks. Just before this you will see on your 

right Kipling’s poem ‘If-‘ engraved on a slate slab, and next to it a 

boulder left here by quarrymen Location 1  (NY 2219 1367). 

 

Slickensides, Location 1 

The surface of the boulder facing you is covered with numerous 

parallel grooves. These are known as slickensides and are caused 

by friction along a plane of movement between rock masses known 

as a fault. We will see a fault plane in rocks later at Location  4 

(which  may well be where this boulder was quarried). 

Look north across the valley to the extensive slate workings on Yew 

Crag. These are in the same slate beds that have been exploited 

here on  Honister Crag and Fleetwith Pike. All these beds were 

originally laid down horizontally but have been tilted to the south 

by later earth movements. The remains of the inclined tramway 

(built 1879) are clearly visible. 

Take the track’s left fork, after 100 m there is a low wall on your 

right. Beyond it are several superb examples of ice-smoothed 

roche moutonnées indicating SW to NE ice flow,  Location 2  (NY 

2201 1372).  The smooth side of a roche moutonnée is always  

‘upstream’ in terms of ice flow; the craggy side faces ‘downsteam’. 

 

Yew Crag Quarry, as seen from Location 1 

 

Roche moutonnée at Location 2 

After 4 hairpin bends the track splits again. Keep to the left and 

after 100 m note on your right a ‘perched boulder’ lying on an ice-

smoothed andesite outcrop Location 3 (NY 2169 1367).  This 



boulder was carried by a glacier, then dropped in this precarious 

position when the ice melted. 

This is a good place to look back in the direction of the carpark and 

beyond it to the lower slopes of Seatoller Fell (to the right of the 

road as it descends east into Borrowdale). You should be able to 

make out a series of ridges and mounds. These are moraines 

formed from glacial debris left behind by melting ice at the very 

end of the last Ice Age, some 11,500 years ago. 

Continue up the track as it passes between an avenue of 

ornamental slabs. Many display an unusual blotchy texture – an 

intriguing geological feature that we will examine in more detail at 

the next location. 

Beyond the monoliths the track curves to the right (northwards) 

into Lower Hopper Quarry , Location 4  (NY 2133 1374).  Walk along 

the quarry floor (taking great care on loose slabs) parallel and close 

to the left-hand (northwestern) face of the quarry. About 50 m 

from the quarry entrance, note the distinctive blotchy appearance 

of the rock near the base of the quarry face. The dark blotches are 

andesite, the paler blue-grey material between, which forms most 

of the quarry face, is a volcaniclastic sandstone, a sedimentary rock 

formed from ash and other volcanic material washed from the 

flanks of nearby volcanoes into a shallow lake. But what caused the 

two rock types to get mixed together in this way? 

 

Peperite at Location 4 (walking pole for scale). Dark andesite 

fragments are surrounded by lighter volcaniclastic sandstone   

The magma that fed the volcanoes sometimes didn’t reach the 

surface, but spread sideways underground, between layers of 

sediment on the lake bottom.  These subsurface sheets of magma 

are called sills and it is thought that many of the lava beds on 

Fleetwith Pike are in fact sills rather than true lava flows. 

Volcanic magma is extremely hot (between 800 and 1000° C). 

When it came into contact with wet sediment, the water in the 

sediment was instantly vaporized. This explosive vaporization 

caused the magma to fragment and mix with the sediment. The 

result is this unusual rock known as a peperite, with its distinctive 

blotchy texture caused by the mixture of andesite fragments and 

sediment. This sort of texture at the top of a sheet of andesite, as 

here in Lower Hopper Quarry, is good evidence that in this case the 

magma never reached the surface, but formed a sill. 

Looking higher up the quarry face you will see an extensive smooth 

shelf, inclined about 40 degrees towards the quarry floor. This is a 

fault plane. Note that its surface has  slickenside grooves like those 

we saw at Location 1.  

 

Fault plane at Location 4 

Leave the quarry and turn right on the main track. After 200 m you 

reach Location 5 (NY 2118 1384), Upper Hopper Quarry. Proceed 

with care to the far (north) end of the quarry, past the bolted 

climbing wall. To the left of the old horse box, note another 

example of a peperite. This one has formed at the bottom of an 

andesite sheet. In other words the rock above the peperitic zone is 

andesite; whilst below it is the volcaniclastic sandstone slate that 

the quarrymen were exploiting.  As elsewhere at Honister, the beds 

of andesite and sediment were originally horizontal but have been 

tilted to the south by later earth movements. 

 

Peperite at Location 5 

Retrace your steps and examine the quarry face near the base of 

the section used as climbing wall. Note the faint banding in the 

volcaniclastic sediment here, formed when sediment of different 

grain size settled out on the bottom of a lake.  

 

Colour banding in volcaniclastic sandstone at Location 5. 

Return to the main track. You can either return to the carpark the 

way we came, or via the steeper footpath. This can be reached by 

following the main track as far as the avenue of slabs, then cutting 

across boggy ground to your right. This steep path follows the line 

of a 19C tramway linking Dubs Quarry (500 m to the southwest of 

Hopper Quarry) with the main Honister site. 


