MidWeek Geology Group (Yorkshire) annual trip to the Eden Valley 8th to 12th May 2017
Daily Fieldtrip reports
Monday 8th May 2017 – Kirby Stephen
A sunny start for our weeks geology, and we met Bill Fraser (todays leader) at Kirby Stephen station. Our walk today
would focus on Brockram (the local name for Breccia) and the St Bees sandstone in the context of the fault zones of
the north of England.
The initial section of the walk was along the recently created
foot path towards Kirby Stephen. The dry stone wall beside
this is a fine example of continental rocks of carboniferous
limestone. It was stuffed with good examples of fossils which
we took some time to examine and photograph. The fossils of
course represented the climate and life in the vicinity when
the limestone was formed. We saw several varieties of coral,
rugosa, tabular and solitary. There were also large brachiopods
and gastropods. This simple section of the walk was so packed
with interest we took something of a world record time to
cover it. There was still much to see so we needed to press on.

Potts Beck Limestone - was a quarry with two types of
limestone. Flaggy limestone and a pink coloured limestone rich
in brachiopods. The pink is from iron which was taken up after
rock formation from the Permian formations overlaying the.

Permo – Carboniferous Unconformity our first clear example of
brockram, with an unconformity of 80M years. There was clearly
missing as it was the period that the coal measures had been created.
The brockram (breccia) contained inclusions of pale limestone and
sandstone, all held together by a red matrix of wind blown sand.
Penrith Brockram and Stenkrith Brockram Two types of brockram
were seen Penrith Brockram (rotten brockram) and Stenkrith
Brockram (hard). The Stenkrith lies directly above the Penrith.

We then walked through the local quarry used for building stone and into Nateby. The village
demonstrates some good examples of the local stone, with some interesting fossils and the
local geology. One house even contains a stigmaria.
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Tuesday,9th May. Dufton
The purpose of the day was to examine the Cross Fell Inlier and its boundaries
between The Pennine Basin and the Alston Block.
The inlier of older Palaeozoic rocks extends 16 miles as a narrow belt of highly
disturbed country parallel to NE – SW trending escarpment of the Cumbrian
Pennines. Its eastern boundary is with the gently dipping outcrop of
Carboniferous sediments of the Alston Block and its western boundary if we
include certain blocks of highly disturbed Carboniferous strata is defined by the
down-faulted Permo-Triassic rocks of the Vale of Eden. The inlier exhibits a
complex maze of folds, faults and thrusts which are not limited to the outcrops
of the older Palaeozoic rocks.
The inlier contains large areas of Skiddaw Group slates followed by the acid tuffs
and rhyolites equivalent to the upper part of the Borrowdale Volcanic Group
which form the peaks of Knock Pike and Dufton Pike. The overlying Conistone
Limestone Group are the Dufton Shales and later Ashgill shales and limestones
of Ordivician/Silurian age.
We gathered on a beautiful sunny morning in Dufton village which lies in the
Penrith Basin where deposition of the New Red Sandstones of Triassic age took
place. From Dufton we visited a small quarry in the St. Bee’s Sandstone which
demonstrated well-bedded layers interspersed with thinner shaly beds laid
down in a water-lain environment and dipping to the NE away from the Lake
District. Most deposition in deserts is by flood events. The redness is an
indication of aridity with iron forming in the oxygen rich levels. So, on inspection
this rock demonstrated fine, rounded millet seed sized grains coated in iron
formed in arid desert and deposited by water during a flood event.
As we proceded a ditch exposed some grey calcareous silts and mudstones of
the Dufton Shales (Silurian ) overlain by Quaternary deposits.
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Wednesday 10th May. Rocks around Armathwaite
Site 1 – Low House Woods.
The day began with a pleasant stroll through the beech woods bordering the river Eden. The sun shone and
the naturalists in the group will remember the bluebells, wild garlic and rhododendrons, bird song and the
goslings on the river!
We were here to study the cliff face of Penrith Sandstone and were encouraged to identify and interpret the
detailed structures in the rock. This raised many questions and stimulating discussion!
How can we tell the rock was formed in a desert environment? – the red colour derived from haematite was
still clearly evident.
How can we tell that water activity was spasmodic? – We looked for and found “rip-up” structures ie. plates
of dried up mud within the sandstone, plus “curl-up” structures formed when thin layers of mud dry, shrink,
form polygonal shapes and curl up at the edges.
It was agreed that the varying deposits were evidence of a discontinuity within the same general environment
rather than an unconformity.
We considered where the material had come from, what type of section we were looking at, and how to tell
the strength of the current involved.
A channel cross section under a surface of Brockram provided a different perspective on the deposits – was it
a “ washout “ or deep scouring and a change of current direction?
What was the origin of the clay on top of the ripple bed? – volcanic ash (which could be used for dating )or
deposition in standing water within the sand dunes?
Over what period of time did all these changes occur ? – the need to consider absolute dating if isotopes are
present and/or relative dating based on fossil evidence.
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Thursday 11th May - Shap Area
Another fine and sunny day as we travelled to Shap ( pink) quarry to have the geology and
the various features found in the granite pluton explained by Ian Hunter.
Shap Quarry is owned by Armstrong Aggregate Ltd and covers a 53-acre site near the
village of Shap, Cumbria and has been in operation since 1950.
The site yields two types of stone; light Shap primarily worked as aggregate whereas dark
Shap tends to be used architecturally.
The Shap granite is a widely used decorative building stone whose principal outcrop is within
the Shap Fell Crags site. This internationally significant site illustrates several important
features that are crucial to the continuing debate concerning the magmatic evolution of
granites and their large K-feldspar crystals. The 397 Ma Shap granite, its metamorphic
aureole and dyke-swarm provide crucial evidence in the determination of the sequence and
timing of the late Caledonian, Acadian Event in the Lake District. Field evidence suggests
that the deformation was episodic and that the granite and the associated dyke swarm were
emplaced during periods of stress relaxation.
On seeing many enclaves Ian explained that recent work suggests that the microdioritic
enclaves formed during mixing between a dioritic magma and the host granite, and that
some megacrysts may have been incorporated into the dioritic magma during that process.
See photo bottom right.
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Trip to Birkshead Gypsum Mine, Friday 12th May 2017
We arrived at the Birkshead gypsum mine well before 10.30 on the fifth sunny morning of our stay in
the Eden Valley. The mine is just north of Appleby in an attractive rural area. After ensuring we knew
the below-ground safety code, Peter Firby of British Gypsum handed us over to David Leather who
guided us through their slide presentation on the history of the company, the uses and distribution
of gypsum (hydrated calcium sulphate in the form of selenite — transparent crystal, satin-spar and
alabaster), and the origin of evaporites. A modern analogue showed how the same process of the
drying up of sea water is going on today off the Caspian Sea in Turkmenistan. In small groups, we
kitted up with hard hats, lamps, batteries and safety equipment, before taking a Landrover down a
steep slope into part of the mine no longer being worked. The tunnels were dark and lofty rather like
a church nave. Most striking were the grey and white stripy walls of the tunnels. We found the white
stripes were pure gypsum in the form of satin-spar, and the grey stripes mudstone with gypsum
forming nearly half the content. On closer inspection, under our headlamps and a bright torch, some
of the grey bands contained the rare and beautiful daisy beds, where gypsum has crystallised into
star-shaped groups, a centimetre or more across. In Britain, this rare phenomenon was found only in
this locality, until a recent discovery in Derbyshire by Noel Worley of YGS. We collected samples
which were rather delicate until they had dried out. We were told that a layer of varnish might stop
them from disintegrating. By 12.30 there were cheerful goodbyes after a most enjoyable few days in
the Eden Valley, and many of us travelled
a scenic route back home through the
Dales.

The stripy deposits of gypsum, here showing the ‘daisy beds’, radiating groups of selenite crystals.

Close-up of the ‘daisy bed’ form of gypsum
with alabaster filling in between.

David Leather, 21 May, 2017

