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EDITORIAL

This Edition of the Proceedings is the fourth part ofVolume 8 and covers
the events of the society from Spring 2016 to Spring 2018. During this
two year period the society has continued with the usual format of winter
lectures and summer field excursions and commenced a field research

project. There were field trips to the Isle of Man in 2016 and to the
Algarve in 2017.

The annual dinner has been replaced with an annual lunch held in March
at the Castle Inn at Bassenthwaite. These were enjoyable occasions at

which John Rodgers, the President made a short speech then he and
Fiona Harwood presented a geological quiz.

At the AGM John Rodgers was awarded Honorary Life Membership in

recognition of all the things he had done for the society over more than

50 years. The Charles Edmond Prize was awarded to Noel Pearson in
recognition of his outstanding contribution to the welfare and activities
of the Society.

As mentioned in the previous Editorial, Storm Desmond caused severe

flooding in December 2015. John Rodgers, our President has compiled
a pictorial account of the aftermath for these Proceedings. I am pleased

to report that we have been able to continue to publish original articles

relevant to our local area.

I thank all our contributors for their articles, excursion reports and other

contributions and, in particular, John Rodgers, Noel Pearson and Clive

Boulter. I am most grateful to Alan Smith, the previous editor, for all his

patience, help and assistance in producing this volume and in handing
over the role.

Helen James

Portinscale, Keswick
helenjames42@yahoo.co.uk
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STORM DESMOND: DECEMBER 2015

John Rodgers

In a 36-hour period during the fifth and sixth of December 2015 record
rainfall affected Cumbria. The result was unprecedented damage that was
county wide. Thousands of people were flooded out of their homes,
businesses were destroyed, roads and bridges were severely damaged, some
irreparably, rivers and streams changed their course and tragically one
heroic policeman was killed. Emergency and social services were stretched

to the limit as we witnessed all around us the savage power of nature. But
this was also an episode of geological processes in action showing how one
extreme event can effect more change than years of normal conditions. The
following section is a random selection of places that were hit by this
period of accelerated erosion.

The destruction of Pooley Bridge Ullswater
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Grisedale Beck, Patterdale
Erosion of the outer bank threatened the road above and led to swift action
by Patterdale Hall staff. Machinery was brought in to emplace boulders and
tree trunks as a protective screen.

Barton Fell, Howtown, Ullswater
The debris flow here sliced through walls including the one on the road
below, blocking access to the local community.
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Glenridding, Ullswater

The village was badly hit by three episodes of flooding in early December.
Thousands of tons of gravel and mud were dumped on Jenkins Field,
contaminated with tailings washed down from the old Greenside mine.
Flood protection work was continuing two years later.
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River Greta, Keswick
Complete destruction of one of the iron bridges that carried the railway line
footpath and cycleway between Keswick and Threlkeld. A second iron
bridge was rotated 90 degrees. Landslips occurred on the steep slopes of
Latrigg Fell.
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River Glenderamackin Mungrisdale
Bank erosion threatened the road into Mungrisdale from the A66 but a rapid
response from the Highways Dept. led to remedial repairs within days.
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River Eden
Record discharge along the Eden Valley resulted in enormous damage to

communities, structures, the main railway line embankment near
Armathwaite and farmland. The photos above show a wrecked caravan site
near Bolton, Appleby and a landslip near Long Marton which temporarily
blocked the road to Dufton.
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A591 Thirlmere

A major disruption to transpon through the centre of the Lake District was
due to the destruction of the road alongside Thirlmere as torrential becks
from the eastern fellside undercut or overwhelmed this main link between
Keswick and Ambleside. A temporary road route was established for

emergency vehicles, contractors and buses only, from which this photo was
taken just below Dunmail Raise. The A591 re-opened months later.
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RiverEden,
warwickBridge
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SOME OBSERVATIONS ON COLUMNAR JOINTING
IN THE ROCKS OF THE BORROWDALE VOLCANIC

GROUP OF THE CENTRAL LAKE DISTRICT

Alan Smith

To put this discussion into context, allow me to start on a very personal note.

Probably the very first book I ever acquired on geology, back in my
grammar school days of the 1950's was 'The Observer's Book of British

Geology' (Evans 1949). On page 184 of this pocket sized volume, which
still rests on my bookshelves, is a half page, black and white photograph
with a caption reading 'columnar jointing in andesitic lava at Gosforth,
Cumberland'. The choice of this picture to illustrate such a basic structural
feature of volcanic rocks is both interesting and intriguing. First it is in
andesite rather than basalt, which textbooks traditionally always link with

columnar jointing. Second, this is a little known, out of the way exposure
which, I believe has never appeared since in any other guide or publication
illustrating Lakeland geology until I used it myself in my own booklet
'Lakeland Rocks: an Introductory Guide' (Smith 2010). The Observer's
Book does in fairness deal with the Giant's Causeway in N. Ireland and
Fingal's Cave on the Isle of Staffa, but restricts coverage of columnar
structures to a small sketch of the former and two very distant black and
white pictures of the latter. The other text that undoubtedly had a seminal

influence on my schooldays geological education was 'Principles of
Physical Geology' by Arthur Holmes — then in its first edition (Holmes
1944). Looking back on that, again still on my bookshelves, columnar
jointing is dealt directly with reference to basalts. Two paragraphs, covering

just about one and half pages, accompanied by a diagram illustrating the

formation of joints in an idealised regular hexagonal pattern by uniform
contraction on cooling towards evenly spaced centres, covers the topic.
Since those days our understanding of columnar jointing has come a long

way. Subsequent editions of the Holmes textbook have illustrated the

twofold arrangement of well developed colonnade columns, surmounted by
an entablature of more irregular structures and has looked more into the

cooling processes involved in their formation. More recent research has

refined our understanding of the physics behind hexagonal patterning. The
association of columnar jointing with volcanic materials close to basaltic in
composition, remains, I believe, a concept that is still current, inevitably

perhaps because it is in thick basalt flows that the feature is so well

developed.

On a different perspective, it is interesting to see how columnar structures,

particularly the classic ones at the Giant's Causeway, have become a SOIt of
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geological icon. Rocks are not charismatic things to use in illustrations, but

hexagonal basalts do have their attraction. The now massive, almost 800

page, weighty volume that the Holmes textbook became in its fourth edition
(Duff 1996) has columnar basalts emblazoned in full colour on the front

cover. Arguably, it is the hexagonal columns alone that make the Giant's
Causeway special - there must be many similar places around our coasts
where a rocky promontory runs out to sea, backed by spectacular cliffs, but
without the columns never getting particular mention. Harking back to my
use of the columnar rocks at Gosfofth as an illustration in my book on
'Lakeland Rocks' I find it striking that the number of enquiries I have
received about that site since I published the book have out numbered any
of the others by a factor of at least ten. What then is the extent of columnar
jointing in Lakeland rocks?

The layout of this paper is first to present an inventory of all the sites known
to the author where columnar jointed rocks occur over the outcrop of the

Borrowdale Volcanic Group. It is highly likely that other sites exist, but this
listing is offered as an initial attempt to bring together information of these

structures for the first time. Second, some observations of the size, shape

and nature of the column structures will be made. The stratigraphical
position within the volcanic pile will also be assessed. The material has been
drawn together from a literature search, personal field notes over many
years and more recent field visits to check out the present state of some of
the sites. I am grateful to several colleagues for pointing me towards some
of the locations. The sites are numbered 1-19 in no particular geographical
order .The accompanying photographs of some of the sites are titled bearing
the same site numbers.

1. Bolton Head, Gosforth. NY 089036
Longlands Farm Member, Fleming Hall Formation.
High-grade, rheomorphic andesitic tuff.

This is the site shown in 'The Observer's Book of British Geology'. The
photograph there is clearly the same as Plate 11 B, facing page 25, in the

Gosforth District Memoir of the Geological Survey. (Trotter et al 1936). In

this memoir the site is referred to as being '400 yards, south-west of
Rainors', but it is actually closer to Bolton Head Farm. It lies on private
farmland in a field due south of the farmstead (permission to visit required).
It forms a tiered, low, upstanding oval mound measuring approximately

45m x 25m. The outcrop is now surrounded by rather vicious gorse bushes,
making access at some points difficult. There must be at least 100 tightly
jointed columns. For the most part it is only the tops of the columns that are

visible, the best sections being on the eastern face. The andesite flow dips
south eastwards. A small random sample (from my field notebook) of the

418



columns gives a mean size of 34.7cms. The majority are 6 sided but many
have only 5 sides. There are a few with 7 sides and significant numbers are

distorted. Clearly a more detailed, systematic recording of column sizes

and shapes is wananted. Overall this probably ranks as the best site in the

Lake District to see these structures. In the newest British Geological

Survey Memoir, 'Geology of the West Cumbria district' (Akhurst et al
1997) the site is briefly listed as 'Table Rock' (page 43) — where this title
originates is not known and has, to the author's knowledge, never appeared
in any literature before.

1 Bolton Head, Gosforth. Tightly jointed andesite columns.

la. Bolton Head, Gosforth. The eastern face of the exposure.
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2. Hanging Stone, Sourmilk Gill, Borrowdale. NY 233121.
Crinkle Member, Airy's Bridge Formation.
Intensely welded tuffs.

The columns here are found along a prominent set of crags, above a distinct
ledge on the hillside. The columns are very small, but well formed and
mostly close to hexagonal in shape. The tuff member represents the climax
of the Airy's Bridge caldera-collapse related eruption, the material ponding
quickly and thickly in the vicinity

2. Hanging Stone. Two small columns from the site, dark welded tuffs with
noticeable light coloured weathering rinds. They are approx 5 cm across.

3. Black Waugh, Grainsgill, Borrowdale NY 234107
Crinkle Member, Airy's Bridge Formation.

This is not an outstanding site. A few columns of dark blue/grey, slightly
porphyritic andesitic tuff can be found on the rocky ground around the base

area of Black Waugh crags. The main crags themselves have very promin-
ent venical joint structures but they are not hexagonal. It is possible many
of these joint features here are not cooling structures. At least three sets of
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near vertical joints cuts these materials and the fractured loose blocks are
often close to hexagonal.

3. Black Waugh. An individual hexagonal column of dark andesite,

Hammer is approx 28 cm.long.

4. Crinkle Crags — Stonesty Pike (NY 2491 0385), Great Cove (NY
25515 0470) and Rest Gill (NY 2448 0520).
Airy's Bridge Formation.

Branney (1999) notes briefly that at these three locations acid and basic
dykes cut the succession in the Crinkle Tuffs. 'Composite dykes, including
porphyritic rhyolite and altered basalt, have columnar jointed garnetiferous

silicic centres and basic margins'. There is no further detail.
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