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FROM THE PRESIDENT

Dr Haydon Bailey

The autumn is a busy period in the GA following the use of targeted software in mapping building stones. The real
summer vacation period so this is my opportunity to bring eye opener was the presentation by Iain Kennedy of
you up to date with some of the events which have already Realstone Ltd. who gave us The Stone cycle - a story of
happened and a few that are still to come. In mid-September dimensional stone from creation to creation. This enigmatic
the Yorkshire Geological Society held a symposium on the title covered the story of how huge blocks of stone get from
subject of the Northern Province Chalk. Two GA Presidents, the quarry to form the buildings in your high street and all the
Rory Mortimore and I, were invited as key-note speakers processes in between in a mere twenty minutes.
along with Chris Jeans (Univ. of
The Saturday field trips allowed us to
Cambridge) and Felix Gradstein (Univ. of
choose between the caves and building
Oslo). I’m not sure we actually solved any
stones of Nottingham led by Tony
of the correlation issues between the
Waltham and Steve Parry or a trip to the
northern and the southern provinces
Devonshire Marbles of Birmingham city
during the Late Cretaceous, but we
centre led by Gordon Walkden, author of
certainly gave them a good airing and I’m
the latest GA guide (everything you need
sure we’re a little bit closer to
to know about Devonshire Marbles). I
understanding some of the geology of the
chose the former trip and loved the fact
period.
that we spent the first half of the day
underneath the shoppers of Nottingham
The GA followed this by sponsoring the
and the second half ploughing our way
meeting organised by a combination of the
through them to visit churches, court
Herefordshire & Worcestershire Earth
houses, grand Lace Guild houses and the
Heritage Trust, Shropshire Geology
occasional University building. It was a
Society, the Teme Valley Geological
great weekend and my thanks go to all
Society, and the Woolhope Club under the
the speakers, trip leaders and especially
title of The Geology of the Marches,
to Leanne Hughes and her colleagues who
Murchison to the Modern Era. No small
The President enjoying the
organised the event.
subject to cover in a weekend. This very
workshop on John Cary with
successful meeting, held in the lovely town
By the time you’re reading this we will
Dave Cropp (left) in Ludlow
of Ludlow, comprised a series of
guest
have held the Festival of Geology at UCL.
lectures and a number of peripheral
This showpiece event gives us all a great
workshops which took place over a Friday and Saturday. The opportunity for a really friendly get together. It’s great to see
conference dinner was followed by field trips on the Sunday. all the local groups and affiliated societies displaying their
I can’t provide you with the numbers of attendees, but it was activities from the last year. It also gives us a chance to
an impressive audience for the Saturday lectures and all exchange ideas and plan for the future. It’s a day I look
present that I spoke to were quick to praise the organisation forward to with much anticipation and not only for the
and content of the meeting.
trilobite racing in the Rockwatch marquee! I look forward to
On a personal note, during the Saturday we were able to meeting so many geological enthusiasts concentrated
participate in a choice of workshops. I was uncertain how together in one place and sharing their mutual enjoyment of
these would work and how effective they would prove to be. looking at rocks! Some might think this a little strange but
Having taken part in two (John Cary, the Man & mapmaker believe me I think we are the normal sane ones.
behind William Smith and European Geovillages) can I admit
This is the time of year when we’re all planning our local
how misplaced my concerns were. These were both excellent society programmes of events for the coming year and the
additions to the main meeting and I learnt so much by having GA is no different. Already the lecture programme is coming
hands on contact with John Cary’s maps (thank you David) together and the field trips are falling into schedule. Next
and I also benefitted from meeting the enthusiasts behind the year’s GA conference is already in the October calendar and
European Geovillages concept. This initiative is something we’re heading off to the Jurassic Coast World Heritage Site.
which I believe has much to offer in the future and one which This is an area we all know and feel part of, it’s part of our
the GA should learn much more about. It conforms exactly to geological heritage and yet it gives rise to all manner of
all the principals we follow.
controversial conservation and palaeontological collecting
The following weekend I was at the BGS in Keyworth for the issues. I’m sure it will be a fascinating weekend so put it into
GA annual conference, this year having the theme Building your 2016 diary now.
for the Future. This event provided a rare opportunity for all
Scanning through my notes I realise that I’m simply
those with interests in building stones to meet and discuss a summarising one of the things that the GA does best. It
range of issues arising from this subject. Believe me I’m no provides opportunities for like minded geological enthusiasts
building stone fanatic, but I went with an open mind and a to get together. Long may we continue to do just that.
willingness to learn and learn I did. We had everything from
Finally, a really Happy Christmas to you all and I trust you
Sussex churches to polished marbles, from town trails to the have an enjoyable and healthy geological New Year.
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REPORT FROM COUNCIL

By: Diana Clements

This autumn has been a particularly busy time for the GA.
Council were consulted on two more issues in the past
Haydon has talked about the events he has attended and I months, the first on the disposal of Radioactive Waste which
will just add relevant comments to that. At the end of John Cosgrove, our other Vice President, agreed to take up
September our new GA Guide to the Devonshire Marbles was and collate comments on our behalf. Details were sent to our
published and the author, Professor Gordon Walkden from Groups for submission just after the Groups Meeting. John
Aberdeen University, organised a launch weekend in Torquay. Cosgrove talked to the meeting about it. The other was on a
It was a well-attended and memorable weekend and we are new Fossil Acquisition Strategy for the Jurassic Coast. Our
most grateful to Gordon and to the Torquay Museum for President has responded with views from Council Members on
hosting it. See p. 25 for a more
that issue.
detailed account.
It is hard to think about it but it is
The following weekend in Ludlow
already the time to ask for
was under the umbrella of our
nominations for our Awards to be
Membership Group. Haydon has
announced at the AGM on 6 May. We
given a good account and I will just
also ask for nominations for Council.
add that he gave a very entertaining
Deadline for both is 31 January.
after-dinner speech! The meeting
Details can be found on p.10. We had
was held in Ludlow to make use of
hoped to send out a revision of our
the Shropshire Museums Resource
Green Book with the December issue
Centre which was supported by the
of the GA Magazine. It was last
GA earlier in the year but sadly is still
published in 2012 and is due an
threatened with closure because of
update. Instead we hope to send it
Local Authority cuts. The Friday
out with the March issue. This means
GA stand in Ludlow
workshops were held there. Haydon
there is a second chance to write to
had to forgo the October Council Meeting to attend and our Sarah if you would rather your address does not appear in the
Senior Vice President, Colin Prosser, took the Chair.
booklet. There is no need to resend if you have already sent
The third meeting we attended with the GA stand was our a request to that effect.
own conference at the British Geological Survey in Keyworth
Finally, the weekend of 7th/8th November was our annual
on Building Stones: Building our future. As at Torquay, sales Festival of Geology at University College London. This year
of the new GA Guide were swift and we are grateful to Gordon we judged our Photographic Competition in October so that
Walkden for signing the copies. Our thanks to Leanne some of the winning entries could be included in the 2016 GA
Hughes, our Vice President, who pulled together an excellent Calendar now on sale through the website or at meetings.
mix of experts in this field and from my own perspective it There were additional events on Friday 6th and Monday 9th
was extremely rewarding watching them get together to help in relation to the launch of the new Devonshire Marbles
each other to promote building stones as a way into geology Guide. Unfortunately the 6th unavoidably clashed with the
for the public as well as for the enthusiasts. The outline for Groups’ Meeting. It is always interesting to hear what
next year’s conference is already shaping up. It will be on the activities the GA groups have been involved with and to learn
Jurassic Coast on Friday 21 and Saturday 22 October 2016, of any concerns. The Geolab initiative is being taken up by
based at the Portland Heights Hotel on the Isle of Portland.
several of the Local Groups and other outreach activities such
During the summer the GA were invited by the Geological as Walkers are Welcome, Ramblers, Earthcache and Bus-pass
Society to become an Associate. Although Council were geology were discussed. It is always an interesting day for
unable to discuss the proposal face-to-face, there was a very Council and we look forward to taking these and other ideas
positive response from Council members and we accepted. forward. We will have a Special Council meeting before our
We hope this will strengthen the existing co-operation talk on 1 April where we will have an opportunity to explore
between the two groups. Edmund Nickless, the Executive them all. We would welcome other suggestions for discussion
Secretary retired in September after 18 years with the GS from any of our members, just write to Sarah and it will get
and we wish him well in his retirement. Sarah Fray has taken to us.
over as the new Executive Secretary and we look forward to
working with her.

We welcome the following new members to the Geologists’ Association:
Elected September 2015 - November 2015
Mr Martin Brett
Miss Holly Kreider
Mr Brian James
Mr Matthew Bowyer
Mrs Jocelyn Roullin
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Mr Richard Clark-Wilson
Mr Alistair Monteath
Ms Elizabeth Pendleton
Mr Tony Corrigan
Ms Eleni Wood

Mr Derren Cresswell
Ms Cathrene Rowell
Mr Michael Sims
Mr Anthony Glauser

Mr Andrew Edirisooriya
Mr Alex Booer
Ms Sarah Steele
Mrs Moira Jenkins

Mr Richard Furminger
Mr Antony Glauser
Ms Mary Verdult
Mr Geoff Lawrence
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GA Festival of Geology 2015

Photos by Lesley Exton & John Cooper

It was all change at the GA Festival this year. The GA
exhibits were relocated at the west end of the North Cloister
to encourage a through flow of visitors and it seemed to
work. Many of our older GA Guides were being sold at knockdown prices and we had two big donations of second-hand
geology books as well as a selection of duplicate maps from
our own library collection, thanks to Sara Osman, our

Hands-on fossil investigation in the Rockwatch
marquee
in the Natural History Museum on the following Monday. In
between he led one of the Festival walks around the Marbles
of South Kensington (see p.7).
The four talks by Steve Jones, Mike Searle, Iain Stewart
and Paul Upchurch were more popular than ever, although
this meant that some were unable to get into the talk of their
choice. Very many thanks to all our speakers and to Susan
Brown for organising them.
Ruth Siddall led her Building Stones tour of UCL campus so
skilfully that most locations were under cover, so that the rain
did not dampen our spirits. The UCL tours of the
Rockwatch members & family meet the GA president
at the Hertfordshire Geological Society stall
librarian, who has been busy cataloguing them all. The stand
was popular and we were delighted that all of the books and
maps went.
We launched our new GA Guide on the Devonshire Marbles
and we are very grateful to the author, Gordon Walkden, for
coming down from Aberdeen to sign them. He also gave a
pre-Festival talk in Lloyds Register the day before andanother

Poetry reading

Microscope work in the Rockwatch marquee

Geochronology and High Pressure laboratories were fully
booked and we are grateful to UCL Earth Science Department
for this added attraction. The UK Regional Planetary Image
Facility was open during the day and received a steady
stream of visitors who said it was fascinating and well worth
a visit. The poetry reading was well attended and we thank
Michael McKimm for organising it. This year the photographic
competition was judged in October and we had a large
number of entries. Gerald Lucy worked hard to make it a
success.

Deaths

During the past three months we have been made aware of the following deaths of members:
Dr William French

Mr Richard Frederick Simpson

Prof Alec James Smith

Please notify us of any members that have died that you are aware of. We are always keen for short obituaries and/or a
photograph - so if you feel you would like to write one, please get in touch with the office.
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GA Festival of Geology 2015 (continued)
Walks reported by Adrian & Helen Champion

Dorset Geologists’ Association Display

Gerald Lucy explains items on the Essex Rock &
Mineral Society display

had a constant “buzzy” feel to them and it was heartening to
see so many groups from all over the country.
Our thanks go to all those who made this year’s Festival
such a success, particularly our colleagues at UCL and their
student helpers and for letting us use their magnificent
building. Wendy Kirk and Ruth Siddall should be mentioned
by name along with Diana Clements who organised the field

He also produced the very successful 2016 GA Calendar,
which includes photographs from this year’s competition as
well as past years and some memorable early photographs
from the GA archive.
The Discovery Room with its many activities for children of
all ages was very successful and proved a big attraction for
families and other visitors. We are grateful to Rockwatch
who were helped by its members and students from Imperial
College, the Kent Geologists Group, with its micro fossil
identification, GeoFun, Stonecraft carving, United Kingdom
Offshore Library with its seismic profile Identification
technique, UCL Museums and Collections fossil identification
activities and Jurassica. Together they provided a geological
experience to remember.

Sidcup Lapidary & Mineral Society Display

The President announces Photography competition
winners prior to Iain Stewart’s talk
The Festival grew out of the GA Reunion and for many
visitors the highlight remains the meeting of old friends and
discussion with other groups. The space for exhibitors was
full to capacity, with a range of book/map sellers and fossil
& mineral stands dispersed amongst the local groups and
other geological societies and organisations. Both cloisters

6

events on the following day and our own GA Festival Team of
Susan Brown, Geraldine Marshall and Sarah Stafford.
WALK 1: Building Stones walk around Aldgate and
Bishopsgate area of London
It’s always a surprise to discover how much geology can be
learnt walking the streets of a city looking at its building
stones. The day began with about 20 of us meeting Diana
Smith outside Aldgate tube station at 11am. Our first site
was immediately beside the station to look at the entrance
sign of Aldgate House. We thought it was granite, but the
brown/pink crystals appeared circular with a dark rim in a
micaceous matrix. There are several known occurrences of
Rapakivi granites in ancient shield regions and this example
is from Finland and dates back approximately 1.1 billion
years.
Diana then set off at pace past St Botolph without Aldgate
to Irongate House between Dukes Place and Houndsditch.
The building is an understated early 20th Century block
designed by Le Corbusier. The cladding is a very different
granite with a swirly melt of quartz, orthoclase, plagioclase
and biotite readily recognisable. There are also micaceous
veins running through the rock which has been partially
metamorphosed perhaps it’s a gneiss? It is Parys Gneiss
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GA Festival of Geology 2015 (continued)

from Vredefort in the Transvaal area of South Africa and is
the product of an asteroid impact about 2 billion years ago.
The original granite was intruded about 3 billion years ago.
Before moving on we stared at our feet… Diana wanted to
know what were we walking on? Pavements – yes, but
what’s the rock? Carboniferous York stone from near Leeds
which has micaceous planes and splits easily. On sunny days
the mica adds a golden tint to the pavement leading to the
suggestion that London’s streets are paved with gold!
Several more stops were made on Bevis Marks before we
arrived at Holland House in Bury St. The cladding stone here
was recognised by many as that used for shopfronts. It’s the
dark gabbro (monzonite) from Larvik in Norway. Larvikite is
noted for the iridescent feldspar crystals which display the
Schiller effect. Diana pointed out a most imposing sculpture
of larvikite in the shape of a ship’s prow on the corner of
Holland House bringing memories of Britain’s sea-faring
past. Around the corner we passed 30 St Mary Axe, better

Di Smith explains Holland House Larvikite
known as The Gherkin, built on the former site of the Baltic
Exchange then we paused briefly to look at the Kentish
ragstone of St Helen Bishopsgate and the wall surrounding
the church. Time was pressing so we continued on to admire
the Cheesegrater and compare it to the Lloyds building
across Leadenhall Street (both designed by Richard Rogers).
From here we went to Lime Street to see the Foster designed
Willis Building which is clad in gabbro (known to builders as
black granite) from Merensky Reef near Rustenburg, South
Africa. The Merensky Reef is part of the Bushveld Igneous
Complex and was formed about 2 billion years ago; it contains
much of the world’s reserves of platinum and palladium.
It was by now nearly time for lunch and several of us had
to cross London to join the afternoon walk. We all thanked
Diana very much for a fascinating tour of the Aldgate area of
London.
WALK 2: Devonshire Marbles in South Kensington
One of the more unusual starting points for a geological
field trip is Humphrey’s Bar in the Millenium Gloucester
Hotel, but that was where we met Professor Gordon
Walkden. Professor Walkden’s 2 books on Devonshire
Marbles have just been published by the GA

( h t t p : / / w w w . g e o l o g i s t s
association.org.uk/guide_72_marbles.html) and the walk was
a wonderful opportunity to learn of their uses and beauty.
Gordon began with a short introduction on the formation
of Devonshire Marble and the localities around Torbay where
it was mined, then we headed for the first site, St
Augustine’s Church, Queens Gate. The church was designed
by the Victorian architect, William Butterfield and is an
amalgam of brick, tile, wood, glass and stone. Devonshire
Marbles allowed Butterfield to indulge his passion for natural
materials, colour and texture.
The chancel is richly decorated using Ogwell (dark grey to
deep pink), Petitor (grey to lighter pink) and Ashburton
(grey to dark grey) marbles with the occasional use of
Tuscan Bardiglio (white/cream). We were challenged to learn
to recognise the differences between them. Many of the
marbles contained fine stromatoporoids, orthocone and coral
fragments.
The second site was the entrance to the Natural History
Museum in Exhibition Road. We paused outside the entrance
to look at Portland stone which withstood bombing in the
1940s.
Dark Ashburton marble was used to decorate the entry
vestibule of the museum. A large compass rose is visible in

Gordon explaining the ‘Kensington Table’ in the
Natural History Museum
the floor of the entrance, comprising slate from the Lake
District and different marbles from Ireland, Derbyshire and
of course Devon.
Rising up the steps through the great green archway into
the large atrium we discovered 3 different varieties of green
marble. The green marbles were Green Purbeck marble from
the early Cretaceous of Dorset, Green Kitley marble from
Devonshire and Green Connemara marble (Late
Precambrian) from County Galway. Petitor and Ashburton
marbles were also used in the great archway.
Continuing up the steps to a mezzanine level we
discovered a spectacular marble table. It is thought by
Gordon to be the specimen table made by master mason
John Woodley for the Great Exhibition in 1851. We all spent
a considerable time admiring and examining the table which
contains over 100 different Devonshire Marbles set into a
black background of Carboniferous Limestone. The inlay
stones contain both fossils and reef rocks.
Our afternoon walk ended as the NHM closed at 5.45 so we
thanked Professor Walkden and Diana Clements for their
most interesting and informative tour.
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Evening Lecture Abstract: The largest airspace shutdown since WWII:
Volcanic ash prediction and its challenges!

December, 2015

By: Dr. Helen Dacre, University of Reading

The presence of widely dispersed volcanic ash clouds in the atmosphere can
disrupt air travel, resulting in serious global economic consequences. For
example, the eruption of Iceland's Eyjafjallajokull volcano in 2010 closed
European airspace for six and a half days, grounding over 95,000 flights and
affecting roughly 10 million passengers. The International Air Transport
Association stated that the total loss for the airline industry was around £1.1
billion. The event highlighted an incomplete understanding of the impact of
volcanic ash on aircraft engines, poor communication between scientists from
different disciplines and deficiencies in the volcanic ash observing networks.
Since 2010, progress has been made to address these issues with the ultimate aim of improving volcanic ash cloud
predictions. In this seminar I will provide an overview of volcanic ash cloud prediction, discuss the challenges involved in
making accurate volcanic ash predictions and present results comparing observations and model simulations of the
Eyjafjallajokull volcanic ash cloud.

Evening Lecture Abstract: The Gamburtsev Subglacial Mountains,
January, 2016
paradox in East Antarctica: solved or enduringly enigmatic?

By: Dr. Fausto Ferraccioli, British Antarctic Survey

Although the Gamburtsev Subglacial Mountains in the interior East
Antarctica are thought to be a key nucleation site for the largest ice sheet left
on Earth, their geological origin has remained an unresolved enigma ever
since their first discovery in 1958. How did this presently completely icecovered mountain range that resembles the European Alps form in the centre
of an assumed "stable" Precambrian East Antarctic craton?
The geophysical data reveal that the Gamburtsevs are surrounded by one of
the longest rift systems on our planet and are underlain by a remarkably wellpreserved thick crustal and lithospheric root. With the aid of flexural models I
show that the combination of Permian to Cretaceous rift-flank uplift, root
buoyancy and isostatic responses to Cenozoic fluvial and glacial erosion can
reproduce both the remarkable elevation and relief of the Gamburtsev Subglacial Mountains.
Two major implications stem from this study. Firstly, our models challenge the paradigm of a stable East Antarctic continent
since Precambrian times, by revealing that much more recent Mesozoic tectonic and isostatic processes played a key role in
triggering mountain building and aiding subsequent East Antarctic ice sheet development. Second, the proposed evolution of
the Gamburtsevs, demonstrates that even modest amounts of crustal extension along the boundaries between cratons and
orogens, coupled with isostatic responses to fluvial and glacial erosion can potentially cause major intracontinental mountain
building, even in the absence of significant changes in the underlying Precambrian crust and lithosphere.
Tantalising new questions remain unanswered however. How was the thick crust created in the first place? Did this occur
during Rodinia supercontinent assembly or was it linked to Gondwana amalgamation, or both? If rifting did occur in Permian
times, was the rift system later inverted? What was the role of deep mantle dynamics (i.e. “dynamic topopgraphy”) in
supporting the remarkably high elevation of the entire East Antarctic plateau and the Gamburtsev Mountains? These and other
open questions may be tackled in the future with new research in several still largely unknown East Antarctic frontiers.

Evening Lecture Abstract: A virtual world of palaeontology

February, 2016

By: Dr. Imran Rahman, University of Bristol
Palaeontologists are increasingly making use of state-of-the-art methods for
digitally analysing fossils in 3D in order to gain a better understanding of the
history of life. For example, modern X-ray imaging allows researchers to
visualize the internal anatomy of specimens at astonishing, micrometre-scale
resolutions without causing any damage to the fossils themselves. Moreover,
computer models and simulations enable scientists to test long-standing
theories regarding the palaeobiology of extinct organisms. In this talk, I will
introduce some of the new techniques that are being used to study fossils
digitally. I will also discuss the challenges and opportunities facing this virtual
world of palaeontology.
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Prizes & Council Nominations

Nominations are invited for the following:

Halstead Medal

The Halstead Medal awarded for outstanding merit, deemed to further the objectives of the
Association and to promote geology.

Open to Members and non-Members.

Halstead Award

*New Award*

The Halstead Award is a new award designed to recognise an individual who has made a
substantial contribution in any area of geology at an early stage in their career.
Open to Members and non-Members.

New Recruits for Council

Nominations for new Council Members to be elected in May at the AGM are now being sought.

Nominations must be supported by at least three members of not less than one year’s standing,

and accompanied by a brief statement on the nominee and by the nominee’s written consent. The
only Council member due to retire in May is Nikki Edwards.

Nominations for the Halstead Medal, Halstead Award and for new Council Members must reach
the General Secretary by 31st January, 2016.

Please email (or send by post) your nominations to the General Secretary:
c/o Sarah Stafford at the GA office: secretary@geologistsassociation.org.uk

ELECTRONIC VERSION OF THE GA MAGAZINE
As well as paper copies, an electronic version of the GA Magazine has been sent to all those members for whom we
have an email address. If you did not receive it and would like to, please contact the office with your email address:
admin@geologistsassociation.org.uk.
Only the electronic version will be sent to students and young people under 25 who pay a reduced subscription. We
would be delighted if other members volunteer to receive the magazine in electronic format only. Please tell the office.
Everyone else will continue to receive paper copies as well as the electronic version. The latest issue will also be on
the Members Only page of the website: www.geologistsassociation.org.uk/membersonly. If you do not know the new
user name and password, please enquire from the office.
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Evening Lecture: The rock that wouldn’t stay still: an introduction to salt

October, 2015

By: Prof. Chris Jackson
We see salt almost everyday,
either on our tables next to our
food or, in the winter, on icy roads.
But, what else do we need to
know about it and why should we
care? Unlike most other common
rocks, which retain a physical
state and can be seen in such
stunning structures as Petra
(sandstone), the Royal School of
Mines, Imperial College (Portland
Stone
carbonate)
and
the
Aberdeen County Court (granite),
salt can ‘hide’ in a dissolved state
in water, either on or below the
earth or in the oceans, before
precipitating out and making rock.
1,000m of brine yields a c16m thick succession of solid
evaporites, of which 2.8m is K-Mg bittern salts, 12m is halite
[NaCl], 0.6m is gypsum and 0.1 m are carbonate. To
precipitate 1km of halite (i.e. salt, as most people know it)
thus requires c100km of brine; no ocean basin is that deep,
thus a basin needs to be continually recharged with fresh
brine and then depleted, by evaporation, to generate thick,
evaporite-bearing successions. Brine can be sourced from
seawater, subterranean meteoric seepage or hydrothermal
input. Furthermore, the sedimentary basin that accumulates
the salt needs to subside to make space for it. A modern
example of a salt basin is the Salar de Uyuni in south-west
Bolivia, which, at 26,000km2 is the largest salt basin in the
world. Salt in this basin is sourced from seepage flux and the
deposition rate is an astonishing 1-2cm per year. The wellknown Dead Sea salt works are located in a depression that
lies 430m below sea level in a 300m deep lake that has a
salinity of 34%; this is c10 times that of normal sea water,
meaning the lake water has the viscosity of motor oil.
Why is salt important?
Lake Yuncheng is the oldest salt works in China, being in
operation from c6,000BC. Salt from Lake Yuncheng has been
used in tax and trade from the earliest beginning. Taoist
monks from the region were charged with finding the elixir of
life but actually found sodium nitrate (NaNO₃), the basis of
gunpowder. Salt is valuable in the preservation of food and
of bodies, being most famously used in the preservation of
the Egyptian pharaohs. Tutankhamen’s tomb contained large
quantities of salt-preserved food for his (evidently long)
journey to the afterlife, including baskets of fruit, wine,
vegetables and meat.
During the American Civil War, salt and control of salt was
critical, with the ability of salt to preserve food on its long
journey to the front line, being very highly prized. Salt was
of such importance, soldiers were paid in salt, outlining the
link between the words ‘salt’ (sal, in latin) and the ‘salary’
(https://en.wikipedia.org/wiki/Salary). At the Battle of
Saltville, Virginia (1864-65) the confederates salted the earth
to make it infertile; these people clearly were not the salt of
the Earth...

Salt behaving badly...
Lake Peigneur is a shallow lake
(c.10 feet deep) located in
southern Louisiana. In 1980, the
Diamond Salt Company/Texaco
were drilling a 14-inch borehole
into a salt dome, which had
room and pillar mining at depth.
The borehole went off-line by
about 10m and they drilled into
the open salt mines. As a result,
fresh water poured into the
mine; amazingly, 55 miners
managed to escape and, during
the initial disaster and follow-up
events, there was no loss of life.
The drilling crew abandoned the toppling rig and the whirlpool
generated by the draining water created a sinkhole that
widened to 900m in a few hours in a lake that was only 2km
wide. The whirlpool swallowed 2 drilling rigs, a tugboat and
11 barges; 13Mm3 of water disappeared in only 3 hours. The
lake refilled within a day via a 50m high waterfall fed by a
saltwater canal that previously flowed in the opposite
direction, southward, into the Gulf of Mexico. This waterfall is
the tallest waterfall ever recorded in Louisianan history. Days
later, 9 of the barges resurfaced as the lake refilled and a
400-foot geyser erupted from the mine shaft.
Vital statistics of salt
The behaviour of salt is governed by its physical properties,
particularly its strength and density. Most rocks get stronger
as they are buried due to compaction and the expulsion of
water; however, salt does not, thus it typically becomes
weaker than the rocks around it. At 2.2kg/m3 it is also less
dense than most clastic rocks at depths >900m. Due to these
unique physical properties, salt tends to rise upwards to the
earth’s surface in a process known as diapirism, especially
when overlying rocks are fractured or folded.
Seismic
reflection surveys image spectacular, mountain belt-scale salt
structures, with the salt being highly strained and of very
different seismic character to encasing clastic rocks.
Present salt basins are very large, although these are
dwarfed by ancient basins, such as the Late Permian (299–
252Ma) Zechstein basin, which was several hundreds of km
across. Although rare due to its ability to be dissolved and
converted to other rock types, salt punches above its weight
from an economic standpoint. For example, many of the
world’s giant oilfields (i.e. oil fields with >500 million barrels
of oil equivalent) are sealed by salt, even though salt only
accounts for c2% of the sedimentary rock sequence
preserved on Earth. Salt’s importance reflects its extremely
low porosity and permeability, thus making it the ultimate
seal rock.
While salt is toxic to many organisms, there are also
halophile, salt-loving organisms, hopefully like many of the
people in the audience having heard this talk!
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Book Review:

A Building Stones Guide to Central Manchester,
Four walks through the City centre

By: Peter del Strother & Jennifer Rhodes

This, the third edition of Morven Simpson and Fred
Broadhurt’s book, ‘A Building Stones Guide to Central
Manchester’ has recently been fully revised by Peter del
Strother and Jennifer Rhodes. At 64 pages, it is somewhat
longer than the previous two editions. It has a good spiral
spine which means the pages can be easily folded back
without splitting the spine – very useful in a guide book. A
fold-out map is attached to the front and back covers of the
guide, each detailing two of the walks, routes A, B and C, D,
with scale and compass direction on both maps. Each route
starts and ends at the same
spot with points of interest
numbered. All of the walks can
be started at any numbered
point, although the authors
recommend that it will be easier
if each is followed in numerical
order.
There’s a short introduction
giving brief explanations of rock
types to be found in the city’s
building stones and how they
might have been formed. It
notes
that
originally
the
building stones would have
been locally sourced whereas
now they come from all over
the world. The contents list is
clear and concise. At the back
of the book there is a glossary
and a table of geological
periods
and
their
ages,
particularly helpful for the nongeologist. This is followed by a
table of rock types and their
locations in the Guide.
The book is produced on high
quality, glossy paper and on
every page there are stunning colour photographs of
buildings or high magnification photographs of the building
stones, clearly showing details of rock structures. The full
colour photographs on front and back covers serve to whet
one’s appetite to look in detail at the book and start walking
the routes! The present authors have followed the model
adopted by the original pair, aiming the book at the nongeologist, although there is also much to keep the geologist
happy. The book’s format works well and is interesting and
easy to follow.
The four walks are clearly described with brief details of
how to get to the start points. Decorative building stones that
are known by trade names (which rarely describe the stone
gelogically) are given in bold when first noted in the guide.
Snippets of local history and varying details of rock types and
their provenance are given, with just enough detail not to
scare off the interested non-geologist. For those who wish to
learn more, there are QR codes and website details scattered
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Reviewed by: Susan Brown

throughout the book which give a good lead. Mostly the
numbered figures are on the same page as the text to which
they refer, making them more useful than if they were pages
apart and the photographic details are well supported by the
text.
I understand that the ‘e-learning department’ at
Manchester University is in the process of developing an ‘app’
for this revised guide, so for those who are interested in
adding that to their electronic repertoire, keep in touch with
the Manchester Geological Association via its website for
details.
I hope this engaging and
well-produced
guide
will
become as widely read and
appreciated as its previous two
editions.
It
makes
an
interesting
companion
for
visitors to the City and, perhaps
to its residents as well, many of
whom are unlikely to know
much about the fascinating
building stones in their midst. I
now need an excuse to visit the
City so I can use this excellent
guide myself.
“A Building Stones Guide to
Central Manchester” - Four
walks through the city centre.
Morven Simpson & Fred
Broadhurst Fully revised third
edition by Peter del Strother &
Jennifer Rhodes Manchester
Geological
Association
3rd
Edition 2014. 67pp.

ISBN 978-0-9928713-1-4
Available from Jennifer Rhodes, The Rough Lee, Naylor’s
Terrace, Belmont, Bolton, Lancashire BL7 8AP @ £8-50 per
copy, incs. p&p.
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Book Review: The Geology of Oxford Gravestones

By: Nina Morgan & Philip Powell

Once again to the Cemetery...
It has to be past history that I took the GA onto the streets
to demonstrate that Geology can be literally on our doorstep,
and that this was one way in which we could reach the nongeologically-minded members of the public. On the streets
we trapped by-standers and passers-by who would have
never have entertained attending a lecture indoors!
Slightly more unorthodox, we went into the cemeteries and
churchyards which seemed to appeal, if only because it was
novelty. Arguably, the more limited range of rock types of the
gravestones set a lesser challenge
to
the
new
experienced.
Furthermore, with the dated
stones we were able to introduce a
measurement of weathering and
erosion which was easy to
calculate. We had success in our
outings.
The excursions were always
unique and it was the people
attending with their differing
contributions to discussion which
made for diversity. It was virtually
impossible to bottle the mixture
for another party in my absence.
The best I could do were A4
sheets in a plastic wallet – hardly
a commercial vehicle, rather an
ephemera. It might have been
better if I had had the skill of
modern printing and reproduction.
Well, the good news is that in their
newly printed guide, The Geology
of Oxford Gravestones, Nina
Morgan and Philip Powell have
brought
all
the
skills
of
presentation to the task, and in
the process, solved several of the
problems which I and others have
stumbled over in Cemetery and
Churchyard Geology.
First, there is that tedious attempt to explain rock types in
their full weight. Enough to kill off the casual reader who has
been drawn to gravestones as an eccentric if not macabre
attraction. Nina and Philip prefer to take stones as they
introduce themselves in the course of a selected tour of a
site. So, in Holywell Cemetery, the gravestone to Kenneth
Graham (Yes, he of “Wind in the Willows” fame), we meet
Portland Stone with a simple description – oolitic, shellbearing etc, along with the appropriate lichen encrusting for
good measure. The next stone is a Lake District Slate,
followed by our first granite, and it all happens with minimum
fuss, and we haven’t lost our casual visitor. Brilliant!
Second success, notice that the personality is prominent.
There are countless people of note in the Oxford burial
grounds, and there are potential visitors for whom that will

Reviewed by: Eric Robinson

be the attraction and the geology an unexpected bonus. The
lichens and the wildflowers will be the lure for the
botanist/ecologists. There are many differing interests to
draw people to our churchyards.
Thirdly, and there has to be a third strand as there would
for a Weslyan sermon, there is a calculated language of the
presentation we had it in the catalogue of rock types – we are
not aiming at the tried and tested graduate geologists for
whom a granite might otherwise be Nordmarkite or
Adamellite on nice details of composition or texture.
Metamorphic rock types can pose
a challenge to most of us, but in
their occurence in, for example,
Headington Cemetery, Migmatites
and Garnet Gneiss present no real
problems as they are handled in
words. Yet another advantage in
this guide is that descriptions,
however well-chosen, are backed
up
by
excellent
colour
photographs by Mike Tomlinson,
truly a third author.
A good
photograph speaks eloquently to
the cause.
In
summary,
this
Guide
deserves
several
different
interests, all of which make
cemeteries
and
churchyards
rather special nature reserves in
our towns and cities.
In the
Oxford treatment, we have a
model which others might chose
to follow, with that special
achievement of pitching the
science at an acceptable level of
detail Nina and Phillip make a
much better job of this guide than
I could have done!

Now available! The geological trails in the six Oxford
cemeteries described in The Geology of Oxford Gravestones
highlight the wide variety of rock types and geological
features that can be seen in graveyards throughout Britain.
They provide an introduction to geology that anyone can
enjoy, and reveal a unique insight into the people who lived
and worked in the Oxford area from the 17th century to
modern times.
To find out more visit www.gravestonegeology.uk
Book includes 140 pages, maps and colour illustrations.
Cost £14.99 + £2.05 p&p from Nina Morgan, Rose Cottage,
East End, Chaldington OX7 3LX. Published by Geologica.
For more information e-mail: info@gravestonegeology.uk
To purchase copies e-mail: sales@gravestonegeology.uk
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Circular No 1005 December 2015
SAFETY IS TAKEN VERY SERIOUSLY should you be unsure about either the risks involved or your ability to participate safely, you must
seek advice from the GA office before booking. Please make sure that you study any risk assessment or safety briefing and that you have
all the safety equipment specified. You must declare, at the time of booking, any disabilities or medical conditions that may affect your
ability to safely attend a field meeting. You may be asked to provide further information on any prescription drugs etc that you may use
whilst attending a field meeting. In order to ensure the safety of all participants, the GA reserves the right to limit or refuse attendance at
field meetings.
EMERGENCY CONTACT if you are lost or late for the start of a meeting, an emergency contact is available during UK field meetings by
calling the GA mobile phone 07724 133290. The mobile phone will only be switched on just before and during field meetings. For routine
enquiries please call the GA office on the usual number.
TRANSPORT is normally via private car unless otherwise advertised. If you are a rail traveller, it may be possible for the GA office to
arrange for another member to provide a lift or collect you from the nearest railway station. This service cannot be guaranteed, but
please ask before booking. Please indicate when booking, if you are able to offer a lift.
PUBLIC LIABILITY INSURANCE for field meetings is provided but personal accident cover remains the responsibility of the participant.
Further details are available on request from the GA office.
TRAVEL REGULATIONS are observed. The GA acts as a retail agent for ATOL holders in respect of air flights included in field meetings. All
flights are ATOL protected by the Civil Aviation Authority (see GA Circular No. 942, October 2000 for further details). Field meetings of
more than 24 hours duration or including accommodation are subject to the Package Travel Regulations 1992. The information provided
does not constitute a brochure under these Regulations.
Geoff Swann arranges UK field meetings and Ian Sutton is responsible for overseas excursions. Website for further details
www.geologistsassociation.org.uk/ukfield.html; www.geologistsassociation.org.uk/overseasfield.html
BOOKINGS AND PAYMENT: These should be made through Sarah by email: fieldmeetings@geologistsassociation.org.uk phone or
through the GA website. Please give an email and emergency contact number. Unless otherwise stated the cost is £5 for members.
Locations and timings of field will be given nearer the time and once payment has been received. Field meetings are open to nonmembers but subject to a £5 surcharge on top of the normal administration fee. Cheques should be made out to Geologists’
Association. Where places are limited, a system of first come, first served will operate so do book early. Some meetings may have
restrictions on age (especially for under 16s) or be physically demanding. If you are uncertain, please ask.

GA UK FIELD MEETINGS 2016
THE ISLE OF SHEPPEY – GEOLOGY AND
FOSSILS
Leader: Fred Clouter
February 2016 (date to be confirmed)
A chance to view the geology of this famous
location guided by an expert on the area.
Fred’s website has a wealth of information
to examine before the meeting
http://www.sheppeyfossils.com. There will
be opportunities to collect fossils. The
walking distance will be between 2 and 3
miles on muddy/shingle beaches. Older
children are welcome provided they are
accompanied by adults. Bring a packed
lunch. We will finish at around 4pm.
Equipment: Wear appropriate shoes/boots,
warm clothing and waterproofs if the
weather is forecast to be unsettled.
Cost & booking: Further details will be
available from Sarah Stafford at the GA
office. Register with Sarah sending an
administration fee of £5 per person to
confirm your place.
THE GEOLOGY OF SOME NORTH
LINCOLNSHIRE QUARRIES
Leader: Paul Hildreth
Sunday 13 March 2016
Details have still to be finalised. However,
we plan to visit several quarries in North
Lincolnshire to examine the Jurassic and
Cretaceous stratigraphy of the area. These
will include the last available exposure of the
Frodingham Ironstone, the Lincolnshire
Limestone and the Chalk. We will also see
evidence of Holocene wind-blown sands
derived from the Permo-Triassic. There will
be opportunities to collect fossils.
Equipment: You must have a hard hat, hi-vis
jacket and appropriate footwear.
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THE LOST GARDENS OF EDIACARA
Leader: Eddie Bailey
Sunday 3 April
We will be looking through windows in the
Triassic and Glacial overburdens into the late
Neo-Proterozoic exposed in Bardon Hill
Quarry, Leicestershire. As well as the
andesites and volcaniclastics we will also see
the Triassic unconformity and study the
glacial deposits being revealed in the
extension area.
It is unlikely indeed probably impossible that
we will find any Ediacara fossils but we will
see the rocks being laid down at the time.
Depending on time we may take the group
to Charnwood forest to the actual location
of the discovery of Charnia masoni and
Charniodiscus.
Equipment: You must have a hard, hat hi-vis
jacket and appropriate footwear.
SOUTH WALES WEEKEND
Leader: Steve Howe
Saturday 7 - Sunday 8 May
This excursion will look at the coastal
exposures of the Upper Triassic and Lower
Jurassic sequences on both sides of the Vale
of Glamorgan. On the east side there is a
gradual transition from the arid Upper
Triassic deposits into the fully marine Blue
Lias while on the west side the Triassic and
marginal Lias deposits rest unconformably
on the Pembrokeshire Limestone Group. The
Saturday will be spent walking the coast
from Ogmore-by-Sea to Dunraven Bay and
the Sunday from Penarth to St Mary's Well
Bay with, if time permits, an afternoon visit
to the Triassic dinosaur footprint site at the
Bendricks, near Sully. The rocks can be
extremely fossiliferous in places so there will
be time to collect fossils.During the weekend
we will be walking along sand, shingle and
pebble beaches, wave-cut rock platforms
and cliff top paths. The total walking

distance on the Saturday will be about 6
miles, with one fairly steep but easy climb
into and out of Dunraven Bay, and on the
Sunday about 5 miles.
Due to the vagaries of local Council parking
charges the exact meeting place for each day
will be determined closer to the date when
the most economic will be identified.
Equipment: Sensible footwear and
warm/weatherproof clothing is required as
well as packed lunches.
THE NORTHERN PART OF CHARNWOOD
FOREST
Leader: Keith Ambrose
Sunday 22 May
This meeting leads on from the visit to
Bardon Hill quarry. We will be following part
of the guide to the area co-authored by
Keith for the BGS. Localities to be visited
include Mt St. Bernard Abbey to look at
building stones used for the Abbey which
include the Peldar Dacite Breccia. We will
also look at exposures of the St Bernard Tuff
Member of the Charnwood Lodge Volcanic
Formation which is exposed by the Abbey,
and see Swithland Slate on the roof.
We will also see the ‘Bomb Rocks’. Again part
of the Charnwood Lodge Volcanic Formation
but somewhat controversial as the original
interpretation of volcanic bombs has now
been overturned and this is interpreted as a
volcanic breccias and the Grimley Andesite,
one of the very few exposures of lava in
Charnwood Forest.
At Warren Hills we will see further exposures of the
Grimley Andesite, much finer volcanic breccias and
tuffaceous sandstones, and the Sliding Stones
Slump Breccia which forms the base of the
overlying Bradgate Formation together with
overlying tuffaceous sandstones.
Finally we will walk to the top of Bardon Hill.
This is quite a steep climb and may not be
suitable for people with walking difficulties.
At the summit, we will see in situ exposures
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of the Bardon Breccia and excellent views of
the quarry that include a spectacular wadi
infilled with mudstones of the Mercia
Mudstone Group.
Equipment: Sensible footwear and
warm/weatherproof clothing is required as
well as packed lunches.
EXCURSION TO GORING GAP
Leader: Peter Worsley
Saturday 11 June
Separating the Chilterns chalk from the
Berkshire Downs chalk, the Goring Gap is
arguably the most impressive fluvial
landform in Britain. From the Jurassic
lowlands around Oxford, the River Thames
flows anomalously across the Chalk upland
via the Gap and then enters the London
Basin initially onto the Lower Tertiary
(Lambeth Group). Sir Aubrey Strahan, who
served as the director of the Geological
Survey from 1914 – 1920, originally
proposed that the Thames was
superimposed from a former Tertiary cover
on to the underlying Chalk. Appropriately
his grave lies within the Gap. Other
concepts such as glacial drainage diversions
have been postulated but our present day
understanding of the geology gives no
support to them. The Gap is the result of
fluvial processes operating over a several
million year time scale.
The field excursion will commence at
Reading station and first the train will be
taken to Goring & Streatley, a journey of
about 15 minutes, en route traversing I.K.
Brunel’s masterpiece the Bristol to London
railway through the Gap. Upon arrival the
party will walk about 10 km mainly along the
long distance Thames Path south to
Pangbourne which lies at the former KennetThames confluence at northern end of the
Sulham valley. En route a range of
geological features will be examined
including evidence for the progressive
incision of the River Thames in the form of a
series of river terraces and landforms due to
cold climate processes. The sublime
landscape viewpoint at Hartslock Nature
Reserve will be visited. The traverse will end
before 17.00 hrs when a train will be taken
from Pangbourne back to Reading (10
minutes). A picnic lunch will be taken at a
suitable spot.
Equipment: Participants should be able to
undertake a gentle 10 km walk with several
short climbs. Stout footwear is
recommended.
WREN’S NEST NATIONAL NATURE RESERVE
AT 60
Leaders: Colin Prosser and Graham Worton
Saturday 18 June
This meeting is a chance to visit this
internationally famous site, examine the
spectacular fossils it has yielded and to learn
about past geoconservation challenges and
big ambitions for it to become the heart of a
Black Country Global Geopark. The NNR is
60 years old in 2016 and the aim of the trip
would be 1) to visit a number of localities on
the NNR, examining the internationally
famous Silurian stratigraphy and rich fossil
fauna as well as learning about some of the
geoconservation challenges that have been
faced over the last 60 years, 2) to visit
Dudley Museum to see the diverse and
beautifully preserved collection of fossils

from the Wren’s Nest and 3) to learn about
the proposals for a Black Country Global
Geopark which will be at a very advanced
stage by next spring. The recent news of a
threat to close Dudley Museum will make
this trip very timely and will enable us to
promote the importance of geology and the
museum in Dudley.
Equipment: Appropriate footwear and
clothing.
CANARY WHARF – EVENING BUILDING
STONES WALK
Leader: Ruth Siddall
Tuesday 21 June evening
The Canary Wharf development,
constructed from the late 1980s to the
resent day incorporates spectacular
building stones sourced by the U.S. - based
stone contractors and architects.
Therefore stones infrequently
encountered in British architecture are
observed in this modern office and retail
development.
THE GEOLOGY OF THE MIMMS VALLEY
(joint meeting with the Kirkaldy Society)
Leader: Mike Howgate
Sunday 10 July
Eighty years ago to the day Professor S.W.
Wooldridge and J.F. Kirkaldy led a field
excursion to the valley of the Mimmshall
Brook for the Geologists' Association. We
will follow in their footsteps as closely as
possible and see how the conclusions they
reached in 1936 have stood the test of
time.
Equipment:
Suitable
clothing
and
footwear. Pub or packed lunch.
WEALDEN EXCURSION - joint meeting
with the Hastings & District Geological
Society
Leaders: Peter Austen and Ed
Jarzembowski
July 2016 (date to be confirmed)
This trip continues the popular annual
Wealden excursions and returns to one of
the working pits in the Weald Clay of
south-east England. The venue will be
confirmed later so as to take advantage of
conditions at the time. Attendees will
need to be sure they can safely cope with
the conditions to be found in working
quarries.
Equipment: You must bring a hard hat, hivis jacket and suitable footwear. Bring a
packed lunch.
Cost & booking: Further details will be
available from Sarah Stafford at the GA
office.

familiar with the use of Portland Roach
Stone in London buildings with its
abundant Portland Screws (Aptyxiella
portlandica) and Osses ‘Eds (Laevitrigonia
gibbosa) but there is much else to see.
Danish Ordovician nautiloids will vie with
Irish Carboniferous productids and crinoids
for your attention. While German
Solnhofen ammonites and belemnites
abound on Fenchurch Street. Not
forgetting the dinosaur footprint hidden in
a back alley near Bank Underground
Station. 2.00 pm start.
Equipment: Suitable clothing and
footwear. Hand lens, note book, camera.
GEOLOGY AND COASTAL CHANGE
AROUND SELSEY, WEST SUSSEX
Leader: David Bone
Saturday 8 October
An excursion around the Selsey area
looking at coastal changes illustrated by
Ice Age erratics, raised beaches, lost
medieval harbours, offshore quarrying and
the creation of one of the largest managed
retreat and coastal realignment schemes
in recent years. A wide-ranging day
covering geology, landscape, archaeology
and local history.
Equipment: Suitable clothing and
footwear. Hand lens, note book, camera.
Pub or packed lunch.
IN THE PIPELINE (Dates and details to be
arranged)...........................
THE CHALK OF MARGATE
Leader: Haydon Bailey
GEOLOGY OF THE SOUTH DEVON COAST
Leader: John Cope

GA OVERSEAS FIELD MEETINGS 2016-17

THE BUILDING STONES OF CANTERBURY
Leader: Geoff Downer
Sunday 7 August
Details have still to be finalised but we will
be looking at the use of building stone in
the city over 2000 years of occupation
including the Cathedral precincts.
Equipment: Suitable clothing and
footwear - walking boots/stick
recommended. Hand lens, note book,
camera. Pub or packed lunch.

CYPRUS
Tectonics, engineering & environmental
geology, mineralisation & geohazards of the
Troodos Ophiolite, Mamonia Complex &
Circum-Troodos Sedimentary succession
Leaders: Dr. Costas Xenophontos (ex Cyprus
Geological survey) and Prof. Paul Nathanail
(University of Nottingham)
16 – 23 April 2016
Cyprus is world famous for one of the world’s
best preserved ophiolite sequence displayed in
the Troodos. This will form the core of the trip
but will also include the Mamonia Complex,
highly deformed sequences of Triassic to
Cretaceous age which were emplaced in their
present position during late Cretaceous times. It
will be a pleasure to be led by Costas (retired
senior geologist with the Cyprus Geological
Survey) who has led a huge number of geologists
from different countries over a long period of
time and who has published widely on this
island.
A provisional itinerary is available to all those
who register interest.
Cost & booking: Tentative cost on a half board
basis at a good quality hotel including transport
and entries where applicable - £1,200.
Please register your interest with the GA office.

FOSSILS IN THE CITY
Leader: Mike Howgate
Sunday 25 September (afternoon)
Spend an enjoyable afternoon fossil
hunting in London. Most of us will be

THE LAGERSTÄTTEN OF SOUTHERN GERMANY
Leader: Dave Martill
Mondays 27 June – 4 July 2016
This palaeontological excursion examines some
of the most stunning palaeontological sites in
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the World, including the World Heritage Site of
Grube Messel, an Eocene oilshale famed for its
rare fossil mammals; the Upper Jurassic
Solnhofen Limestone that has now yielded
thirteen examples of Archaeopteryx, the iconic
link between dinosaurs and birds; and the Lower
Jurassic Posidonia Shale famed for its
ichthyosaurs with skin outlines and bellies full of
babies. We will visit museums dedicated to the
palaeontology of each site, as well as have an
opportunity to collect from each of the fossil
Lagerstatten. Any discoveries made at Messel
must be given over to the state museum, but
finds in Solnhofen are yours to cherish, except
Archaeopteryx which is now the protected state
fossil.
Cost & booking: approx. £950. Please register
your interest with the GA office
LANZAROTE, CANARY ISLANDS
Leader: Professor Hilary Downes
(Birkbeck College).
September 22 -29 2016
This field excursion will visit the main geological
attractions of Lanzarote, a volcanic island with a
long history of activity including one of the
largest lava eruptions in recorded history. There
are more than 700 volcanoes on Lanzarote,
mostly late Pliocene to Recent in age. Some are
exposed by coastal erosion, others have been
extensively quarried. The erupted products of
the most recent major volcanic episode (173036) will be seen in the Timanfaya National Park
and elsewhere. We will visit many different
types of volcanic edifice, including maars, cinder
cones, spatter cones and tuff-rings, and will
investigate some of the most extensive lava
tubes in the Canaries. We will also consider the
evidence for volcanic collapse having occurred
throughout the earlier geological history of
Lanzarote. A day in neighbouring Fuerteventura
will also enable us to see some of the older
volcanic activity of that island.
It is intended to have a one week package based
at a good quality hotel. Travel will be by coach
for our field excursions including our time in
Fuerteventura. The fee includes the package on
a dinner, bed and breakfast basis, all travel
during the visits, any entrance fees, ferry charges
and the tour brochure. It is based on two people
sharing a room and there will be a surcharge for
single room occupancy.
Easy walking access to all localities.
Cost & booking: approx. £1,200.
Please register your interest with the GA office
GEOLOGY OF THE NORTH WEST USA 2017
Leaders: Ian Sutton and Susan Miles
This will be tour of approximately three weeks
in late June – early July 2017.
The tour will start in San Francisco. The route will
take us across California from the Coast Ranges
to the Central Valley, passing close to the
northern boundary of the Sierra Mountains
before reaching and crossing some of the
expanse of the Basin and Range Province where,
near Salt Lake City one of the largest saline lakes
of this structural province will be seen.
From Salt Lake City we will travel north to
Jackson Hole and visit the fabulous Teton
Mountains before spending three days in
Yellowstone Park, one of the world’s most
spectacular areas of geothermal activity.
Heading further to the north we will have an
opportunity to view the special scenic and
geological delights of Glacier/Waterton National
park before heading west across the huge
Columbia basalt plateau where we will be able to
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inspect some of the evidence for the enormous
ice age “Missoula Floods”.
Having crossed the Columbia Plateau the ranges
of the High Cascades will be reached. A huge
variety of superb volcanic features will be
encountered as well as the iconic central
volcanoes which will include Mt. Rainier. Mt. St.
Helens, Mt. Hood, Crater Lake, Mt. Shasta and
many others.
On our return to San Francisco aspects of the
San Andreas Fault and rocks of the Coast Ranges
will be the last of our geological delights before
returning to the UK.
As well as the huge variety of geological features
the quite splendid flora which should be at their
best in the alpine meadows we cross and the
varied fauna, should add a great deal to the
pleasure of our tour.
Transport in the USA will be by tour bus.
Accommodation in good quality hotels. Cost
approximately £3,200 which will include flights,
travel in the USA and entrances to National
Parks. Most hotels provide complimentary
breakfasts, otherwise food costs are not
included.
Please register your interest with the GA office.

GA LOCAL GROUPS (LG) & AFFILIATED
SOCIETIES
Amateur Geological Society
www.amgeolsoc.webspace.virginmedia.com/Liv
e_Site/Home.html
December 8 Britain: one million years of the
Human story – Prof. Chris Stringer
January 13 A Pictorial History of Essex Geology –
Bill George.
February 10 AGM and New Year Party
March 10 Darwin as a Geologist – Dr Chris
Duffin.
Bath Geological Society
www.bathgeolsoc.org.uk
Belfast Geologists’ Society
www.belfastgeologists.org.uk
December 14 The Abyss of Time: a study in
geological time and Earth History – Dr Paul Lyle.
January 18 The Irish landscape: Science and
Literature enrich our experience – Dr Peadar
McArdle.
February 15 Harold Wilson Memorial Lecture:
Volcanoes, Granites and Continent Collisions –
Prof Julian Pearce.
Black Country Geological Society
www.bcgs.info

December 5 (Geoconservation day): Portway
Hill, Rowley. Meet at St Brades Close at 10.30.
December 7 (7.00 for 7.30 start): BCGS
Members' Evening
January 30, February 20 & March 12
Geoconservation days
Brighton & Hove Geological Society
www.bhgs.org
Bristol Naturalists’ Society
www.bristolnats.org.uk
Cambridgeshire Geology Club (LG)
www.cambridgeshiregeologyclub.org
Carn Brea Mining Society
www.carnreaminingsociety.org.uk
Cheltenham Mineral and Geological Society
http://cmgs.yolasite.com/society.php
Cumberland Geological Society
www.cumberland-geol-oc.org.uk
Cymdeithas Daeaeregwyr Grwp De Cymru:
South Wales Geologists’ Association (LG)
www.swga.org.uk

Cymdeithas Y Daeaereg Gogledd Cymru: North
Wales Group Geologists’ Association (LG)
www.ampyx.org.uk/cdgc/cdgc.html
Devonshire Association (Geology Section)
www.devonassoc.org.uk
February 28 Resolving the early record of animal
evolution: Insights from the enigmatic Ediacaran
biota – Dr Alex Liu
Dinosaur Society
www.dinosaursociety.com
Dorset Group (LG)
www.dorsetgeologistsassociation.com
January 9 AGM.
Dorset Natural History & Archaeological Society
Contact Jenny Cripps
Jenny@dorsetcountymuseum.org

Earth Science Teachers’ Association
www.esta-uk.net
East Herts Geology Club
www.ehgc.org.uk
East Midlands Geological Society
www.emgs.org.uk
Edinburgh Geological Society
www.edinburghgeolsoc.org
Essex Rock and Mineral Society
www.erms.org
February 20 Annual Essex Gem & Mineral Show
Farnham Geological Society (LG)
www.farnhamgeosoc.org.uk
Friends of the Sedgwick Museum, Cambridge
www.sedgwickmuseum.org/activities/
friends.html
Geolancashire (LG)
www.lancashire-geologists.co.uk
Geological Society of Glasgow
www.geologyglasgow.org.uk
Geological Society of Norfolk
www.norfolkgeology.co.uk
Harrow & Hillingdon Geological Society (LG)
www.hhgs.org.uk
December 9 South Georgia to the South Down –
Prof Rory Mortimore.
January 13 Did the earth move for you? From
great earthquakes to silent slip – Dr Rebecca Bell
February 10 Geology of the HS2 route in the
Chilterns and geoconservation concerns – Dr
Clive Edmonds
February Exhibition at Uxbridge Library
March 5 Spring Social
Hastings and District Geological Society
http://hastingsgeology.btck.co.uk
December 13 AGM and Christmas party
Hertfordshire Geological Society (LG)
www.hertsgeolsoc.ology.org.uk
Horsham Geological Field Club
www.hgfc.uwclub.net/index.html
Huddersfield Geology Group
www.huddersfieldgeology.org.uk
January 11 Site Investigation – Steve Rogers
February 8 Before there was a Yorkshire – David
Sheppard
March 14 Postlethwaite eclogites and the
German spy – William Varley
March 19 Folly Dolly Falls and Meltham
A short walk followed by exploration of coal
mining and mineral quarrying history in the
Meltham area leader – Roger Lynch
Hull Geological Society
www.hullgeolsoc.org.uk
December 10 The William Smith County map
series: a testimony to the considerable abilities
and collaborations of Smith and Phillips – Dr
Martyn Pedley
The Jurassic Coast
www.jurassiccoast.com
Kent Geologists’ Group of the Geologists’
Association (LG)
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www.kgg.org.uk
The Kirkaldy Society (Alumni of Queen Mary
(LG)
Contact Mike Howgate 020 8882 2606 Email:
mehowgate@hotmail.com or kirksoc@sky.com
Leeds Geological Association
www.leedsga.org.uk
Leicester Literary & Philosophical Society
(Geology)
www.charnia.org.uk
December 2 From here to eternity: the
extraordinary 4.5 billion year story of the Barwell
Meteorite – Dr Michael Simms.
December 16 Christmas Meeting.
January 13 Explosive super-eruptions: the story
of the Yellowstone volcanic track – Dr Marc
Reichow.
January 27 Doctors and Geology – Dr Albert
Benghiat.
Liverpool Geological Society
www.liverpoolgeologicalsociety.org.uk
Manchester Geological Association
www.mangeolassoc.org.uk
Mid Wales Geology Club
www.midwalesgeology.org.uk
Midweek Geology Club
http://mwggyorkshire.webspace.virginmedia.co
m
Mole Valley Geological Society (LG)
www.mvgs.org.uk
December 10 Christmas Soiree: Members’
evening of mini-lectures, mulled wine and mince
pies.
January 14 Wealden petroleum: Past, present &
prospective – Professor Richard Selley
February 11 William Smith: From Fuller’s Earth
to Google Earth – Dr Peter Wigley
March 10 Homo naledi: What on Earth were
they doing down there? – Dr Tracy Kivell
Newbury Geological Study Group
www.ngsg.org.uk
Norfolk Mineral & Lapidary Society
http://norfolkminandlapsoc.homestead.com/
North Eastern Geological Society
www.negs.org
North Staffordshire Group of the Geologists
www.esci.keele.ac.uk/nsgga
Open University Geological Society
www.ougs.org
Oxford Geology Group (LG)

March 5 Oxford Colloquium
www.ogg.uk.com

Reading Geological Society (LG)
www.readinggeology.org.uk
December 7 Virtual fieldwork using Google
Earth: exploring global tectonics from your
armchair – Dr Ian Watkinson.
December 13 Museum visit.
Royal Geological Society of Cornwall
www.rgsc.org.uk
The Russell Society
www.russellsoc.org
Shropshire Geological Society
www.shropshiregeology.org.uk
Sidcup Lapidary and Mineral Society
www.sidcuplapminsoc.org.uk
Southampton Mineral and Fossil Society
www.sotonminfoss.org.uk
Stamford and District Geological Society
www.stamfordgeolsoc.org.uk
Teme Valley Geological Society
www.geo-village.eu
December 7 Xmas Dinner.
January 18 Feedback on Martley Rock site and
Digs – Bill Barclay
Ussher Society
www.ussher.org.uk
Warwickshire Geological Conservation Group
www.wgcg.co.uk
Welsh Stone Forum
www.museumwales.ac.uk/geology/welshstonef
orum/about-the-welsh-stone-forum/
Westmorland Geological Society
www.westmorlandgeolsoc.co.uk
West of England Group of the Geologists’
Association (LG)
www.wega.org.uk
West Sussex Geological Society (LG)
www.wsgs.org.uk
December 11 Members Christmas Meeting.
January 15 The Earth’s Core – Prof. John
Brodholt March 18 Metal Mining in Britain – Dr
David Alderton
May 8-10 Long Weekend, North Wales. Leader
Dave Green
Winchester Geology Society
https://sites.google.com/site/winchestergeology
society/
The Woolhope, Hereford
www.woolhopeclub.org.uk
December 11 From the Depths: how
speleothems (calcareous cave deposits) reveal
past environments and climates – Prof. Ian
Fairchild
January 15 Drilling for Oil and Gas – Cliff Spooner
Yorkshire Geological Society
www.yorksgeolsoc.org.uk
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SPECIAL EVENTS
October 2015-4 June 2016
Ice Age Ilford: An exhibition 200,000
years in the making. Redbridge Museum
www.redbridge.gov.uk/museum
February 20
Essex Gem and Mineral Show, North
Romford Community Centre
www.erms.org
March 5
Oxford Colloquium
Oxford Museum of Natural History.
Speakers: Prof. Chris Stringer, Prof. Paul
Upchurch, Prof. Sarah Davies, Prof. John
Underhill, Prof. Hazel Rymer, Prof.
Christopher Ballentine.
Book online: www.ogg.rocks
April 22
The Geological Society, Burlington House,
London
Tertiary Man - A Meeting to Celebrate
the Geological Contributions of Chris King
April 30-May 2 Lyme Regis Festival
www.fossilfestival.co.uk

GA Special Events
October 21-22 – GA conference Jurassic
Coast (based on Portland)
November 5 GA Festival (Groups
Meeting Nov 4)
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Officers

GA COUNCIL December 2015

President: Dr Haydon Bailey president@geologistsassociation.org.uk
Senior Vice-President: Dr Colin Prosser (also Chair of Publications and Communications Committee)
Vice Presidents: Professor John Cosgrove (with responsibility as GA Magazine representative) Leanne Hughes
(with responsibility for communications)
Treasurer: Dr Graham Williams gatreasurer@geologistsassociation.org.uk
General Secretary: Diana Clements

Postholders

Minutes Secretary: Dr Sandy Colville-Stewart
Meetings Secretary: Dr Michael Oates
Overseas Field Meetings Secretary: Dr Ian Sutton
GA Magazine Editor: Dr Liam Gallagher gamagazine@geologistsassociation.org.uk
Earth Heritage Representative: Professor David Bridgland
GA Archivist: Dr Jonathan Larwood
Awards Panel Secretary: Barbara Cumbers awards@geologistsassociation.org.uk
Membership Team Chairman: Dr Paul Olver
Sponsorship/Marketing: Richard Pollock
Student Liaison: Rebecca Bell
Rockwatch Chairman: Susan Brown Rockwatch@geologistsassociation.org.uk
Co-opted: Field Meetings Secretary: Geoff Swann fieldmeetings@geologistsassociation.org.uk
Guides Editor: Professor Susan Marriott

Non-Council Postholders

Proceedings Editor: Professor Jim Rose; Librarian: Sara Osman
Executive Secretary: Sarah Stafford admin@geologistsassociation.org.uk

Ordinary Members of Council

Anthony Brook, John Cooper, Nikki Edwards, Dr Anjana Ford, Roger Lloyd, Gerald Lucy.
Co-opted: Professor Richard Howarth
Due to retire in May 2016: Nikki Edwards. Both Vice Presidents will be rotated.

WILLIAM SMITH
MAP PRINTS
NOW ON SALE

In the Geological Society Online Bookshop

www.geolsoc.org.uk/bookshop
Join our mailing list and be the first to hear about online bookshop news: marketing@geolsoc.org.uk
Background image: William Smith  Gloucestershire © The Geological Society
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Field Meeting Report: Rock-a-Nore to past Ecclesbourne Glen, Hastings

By: Ken Brooks, Peter Austen, Ed Jarzembowski

July 26th, 2015

(Figure 5) perhaps from the overlying Wadhurst Clay
Formation. Fossils found included bedding planes packed with
bivalves (Neomiodon), a few caddis cases (Conchindusia,
Folindusia), clam shrimps (Liograpta), a large unionoid bivalve
(Figure 6), a dinosaur footcast, and plants including a
horsetail (Equisetites), tree fern (Tempskya), possible lycopod
stems (Lycopodites), bennettitalean bark (Monanthesia)
(Figure 7), wood and other plant debris. Two enigmatic trace
fossils were also seen. The first of these is a possible root
trace enhanced by iron mineral precipitation (Figure 8), and
the second is either cross-cutting crustacean burrows of
Beaconites barretti or gas/water escape structures, expanding
upwards through cross-bedded sandstone.

Figure 1. A hardy group of GA and HDGS members
congregate at the start of the field meeting!
Photo: PA
In the last of three field trips covering the 8km Hastings
coastal section (for previous two visits and details of the
geology see Austen et al. 2014; Jarzembowski et al. 2015),
some 14 hardy members and guests assembled at 10:30 on a
wet morning at the Hastings Country Park car park. Once
again, regular GA members were joined by members of the
local Hastings & District Geological Society. The planned

Figure 3. Slump structures (convolute bedding).
Height of scale bar around 1m. Photo: Linda Burnham
Metal and other artefacts amongst the ironstone on the
foreshore near Ecclesbourne Glen revealed the loss of land
due to cliff erosion. After reaching another large-scale channel
in the cliffs 0.5km past the glen, the rain-soaked party turned
back, retracing their steps to Rock-a-Nore and a welcome
respite from the rain.

Figure 2. Large channel fill in the upper Ashdown
Formation. Geoff Swann in background for scale.
Photo: PA
descent down Fairlight Glen had to be abandoned due to
adverse weather conditions - instead the party drove to Rocka-Nore for a brief introductory talk (Figure 1) and began the
trip from there. Descending to the beach at East Cliff, the
continuous rain enhanced the appearance of various
sedimentary structures and some fossils on fallen blocks and
the lower part of the cliff. The former included large channels
in the upper Ashdown Formation, floodplain deposits (Figure
2), and on a smaller scale, slump structures showing
convolute bedding (Figure 3), ripple marks (wave and
current), as well as secondary iron deposition (Figure 8),
concretionary developments (Figure 4), de-watering
structures, and the occasional conglomerate with rolled bones

Figure 4. Fallen block of mammillated Tilgate Stone.
Photo: PA
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Figure 5. Rolled reptilian vertebra in conglomerate.
Scale bar in cm. Photo: PA

Figure 7. Worn bark of the bennettitalean tree
Monanthesia. Scale bar 10 cm. Photo: PA
This is the last of the Hastings fieldtrips for now - but
enthusiasts may wish to complete the section by visiting
Covehurst Wood via Fairlight Glen in drier weather.
References
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field meeting – 20th July, 2013. Magazine of the Geologists’
Association, 13 (2), 9–10.

Figure 6. Large unionoid bivalve. Width 10 cm.
Photo: Alistair Wallis

Figure 8. Enigmatic trace fossil - possible root trace
enhanced by iron mineral precipitation.
Scale bar 10 cm. Photo: PA
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Ed Jarzembowski - 2015 Jiangsu Friendship Award

Congratulations to Ed Jarzembowski, who has received a Friendship Award from
the Jiangsu Province of China (which has a larger population than the whole of the
UK). The “Jiangsu Friendship Award” is the highest award of Jiangsu Provincial
People’s Government for foreign experts, and is given in recognition of
outstanding contributions to Jiangsu Province with regard to economic progress
and social development. The award was presented to Ed by the Provincial
People's Government at a ceremony in September. Ed has been Visiting
Professor at the Nanjing Institute of Geology and Palaeontology, Chinese
Academy of Sciences, Jiangsu, since 2012, where his research into fossil insects
has led to the publication of many papers with colleagues at the Institute (including
in our Proceedings). He has led field trips to the English Wealden for the GA since
the 1980s, and last year gave a lecture to the Association ‘In search of the Silk
Road - late Mesozoic insects from the ends of Eurasia’ based on his research in
China and the UK. The provincial government in Liaoning has recently helped
found a new palaeontological museum there, and a new amber inclusions
museum is anticipated along the Yangtze. Peter Austen, Wealden News
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Field Meeting Report: The Geology of Reculver Country Park

23rd August, 2015

Led By: Geoff Downer

By: Mike Howgate

The group of 17 members and friends met our leader at the
car park at the end of Reculver Drive at Bishopstone for what
was forecast to be a day of two halves - a sunny morning and
down-pours in the afternoon. Luckily the forecast was correct
for London but wrong for North-East Kent. A shower caught
up with us just as we reached the café / pub lunch stop and
had cleared by the time we started on the afternoon leg! So
much for the meteorology, now for the geology...
Our leader had the two books he had authored which
covered both the morning coastal itinerary along the
Palaeogene succession (The Geology of Reculver Country
Park) and the afternoon building stones of the Roman shore
fort of Regulbium and the remains of St. Mary’s Church within
it (The Stones of Reculver Country Park). Both of these
exceedingly well written and illustrated books are available
from GeoConservation Kent (www.kentrigs.org) and
participants could get them for £2.50 the pair (rrp £4.50
each).

Figure 1: The group gather at the first locality
For our first stop we were perched precariously at the top
of a slope just below the junction of the London Clay and the
Harwich Formation where a fingertip search along the soft
sand exposure revealed the tiny Desert Roses the locality is
famous for. This initiated a discussion about their origin and
composition – Gypsum or Barites?
The rest of the walk was along the foreshore where we
examined both the classic stratotype section of the Thanetian
and the exotic boulders imported to armour the beach and
protect the cliff. First to catch our attention was the
distinctive black pebble bed exposed in the cliff at
Bishopstone Glen. This marks the base of the Harwich
Formation and appeared intermittently, gradually rising up
the cliff face as we progressed eastwards. Also of interest
were rotational slips which produced tongues of debris across
the storm beach pebbles, now protected by thousands of tons
of Larvikite.
Beyond the armoured area the beach had a natural
protection of tough ‘doggers’ washed out of the Thanet Sands

Figure 2: The pebble bed at the base of the Harwich
Formation in Bishopstone Glen
at beach level or collapsed from the cliff face. These thin
lenticular nodules showed a range of interesting structures.
The tan doggers have vertical burrows surrounded by dark
and light brown rings, classic ‘liesegang’ banding, while the
grey doggers were intensely bioturbated with distinctive
branching Thalassinoides feeding traces. As we neared
Reculver green silty mudstone crammed with bivalve shells
(Arctica morrisi) was exposed on the foreshore and the low
cliffs. These were not to be confused with the ‘midden’ of
Oyster shells which appeared near the top of the cliff as we
ascended from the beach.
Our final stop before lunch was to examine an exotic piece
of French beach armour. This block of a course brown
sandstone had what looked to all intents and purposes just
like a dinosaur footprint. But this could only be made out
from a certain angle and with the ‘eye of faith’. Your reporter
was the only dissenting voice from the ‘dinosaurian’
consensus, likening the ‘footprint’ to a mass of concretions.

Figure 3: Dogger with vertical burrows surrounded
by Liesegang rings
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and French Marquise Stone probably recycled from previous
Roman buildings.
The remains of St. Mary’s Church provided better views of the
various rock types including creamy tan Caen Stone from
Normandy used for the quoins. The walling stone was
predominantly made of blocks of Kentish Ragstone often with
patches of chert, slabs of local Palaeogene sandstones, flints,
both beach worn and fresh, occasional lumps of Septarian
nodules from the London Clay and numerous Roman tiles.
While blocks of Marquise Stone and much eroded Reigate Stone

Figure 4: A dinosaur footprint...?
I reproduce photographs of two views so that GA Magazine
readers can make up their own minds.
After lunch we started by perambulating the remains of the
wall of the Roman Fort. It had been robbed of its Kentish

Figure 7: Pink Mountsorrel granodiorite quern-stone
fragment and Roman tiles
were used for door frames and arches. Exotic stones provided
talking points especially a fragment of vesicular lava which
proved to be part of a Roman Army quern-stone from the Eifel
region of Germany, spotted and identified by quern expert Chris
Green.

Figure 5: ...or a fortuitous group of nodules?
Ragstone facing stones, except in a few places at ground level,
to reveal the core of beach collected flint cobbles, local
sandstones and lumps of Ragstone often seen to be lain in
diagonal courses. There were also occasional pieces of calc tufa

Figure 8: Septatian nodule from the London Clay
surrounded by Flint beach cobbles

Figure 6: Core of the wall of the Roman Fort showing
diagonal coursing
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Just before we left, a conundrum was resolved which had
been posed on page 21 of ‘The Stones of Reculver Country
Park’. Was a mystery igneous rock in the fabric of the church a
piece of ships ballast or from a memorial in the Roman Fort?
“We may never know. As to the provenance, this stone could
be from almost any igneous province in Europe.” Step forward
Chris Green again. It was a fragment of yet another Roman
military quern-stone, this time from Leicestershire and made of
Mountsorrel Granodiorite. It certainly pays to go on GA field
trips to pick up those gems of arcane knowledge!
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RockStar 2015 Competition, Rockwriter winner: The Geology of a Patio

By: Emily Frankish

As an aspiring Geologist my parents
materials; in 2014 road delivered
were not surprised that the first interest
products travelled an average of 30
I showed in our new patio was when the
miles1. My ‘eco warrior’ friends can be
assured that the industry is as
materials arrived and I queried where
concerned as they are about the future
they had come from. The bags of
of the planet.
scalpings and sand and the pallets of
breeze blocks and cement that the
Each type of rock has different
builder had delivered to our front drive
properties that dictate their particular
made me think, not only about where
uses. Depending on the ‘hardness’ and
they came from but how they got there.
‘toughness’ of the rock it may be used
As it happened this Summer before the
for road surfacing and rail ballast - like
building work started I had a week’s
andesite2, some sandstones for
work
experience
at
Aggregate
example are used in building, especially
Industries looking at the role of the
the more weather resistant stone.
geologist in the exploration and
Limestone can be used for asphalt for
quarrying of stone in the Mendips. It
base layers of roads with gritstone for
could not have given me greater
the skid-resistant surface. Limestone is
insight. The apparently mundane
also crushed and turned into cement,
materials sitting on the driveway can
concrete or breeze blocks. Waste
tell a story of an industry of enormous
material from quarries is often crushed
reach and consequence that affects our
and used as infill rubble in building.
Figure 1: Emily in a big bag of rock
lives in almost everything we do. I am a
High grade sands are used for
chippings!
little frustrated that many of my school
equestrian race tracks, fibre glass and
friends do not realise that geologists
water filtration. Other grade sands are
have such an important role in the provision of not only the used for building in concrete and mortar3.
construction materials for the patios they stand on as they
When scouting for quarrying sites, geology maps produced
have their barbecues in the Summer but also the materials by the British Geological Survey (BGS) provide the essential
that built their homes and
geological intelligence for
created the roads they
areas of Britain that may
drive on - This then is for
have suitable deposits.
my friends!
Further
geological
Finding a site
information
about
potential sites comes from
If you want to build a
previous surveys of an
patio you need a quarry to
area, providing more data
provide your materials.
to the geologist from
This is not a simple task. A
which to base the decision
prospective quarry site has
of
whether
drilling
to meet many criteria
boreholes at the site is
before an application is
useful.
made by a quarrying
company. Firstly, an area
Companies like to have
needs to have the correct
quarries
in
both
geology to ensure that the
sedimentary and igneous
rock is worth quarrying out
rock deposits around the
and it must be available so
country, as well as those
the land can be acquired or
exploiting ancient river
a contract agreed with the
deposits of sand and
Figure 2: British Geology Maps, Bedrock (left), Surface
land owner. Good transport
gravel to ensure they can
(right) from BGS 2004 Britain Beneath Our Feet
links are vital to the
supply a wide range of
British Geological Survey © NERC. All rights reserved
success of the quarry if
consumer needs. It is no
costs and environmental
surprise that quarries are
impact is to be minimised. Where possible, moving quarried dotted all over Britain as the geology lends itself to different
materials by train or even boat may be better options to demands. Most of the Southern United Kingdom is
reduce the environmental impact of quarrying from heavy sedimentary rock; however there are areas with isolated
goods road traffic and maximise profitability as these methods igneous rock from volcanoes. The Mendip Hills are, for
are more fuel efficient. Aggregate Industries, for example, example, predominantly Carboniferous Limestone with
tries to minimise the transport distance of road delivered occasional outcrops of igneous andesite4.
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Consequently there are quarries across the Mendips of both of the geologist to design quarry benches to keep the
types of rock.
workforce safe as they extract resources. I am not sure my
friends understand just how dangerous quarries can be, and
Exploring deposits
Boreholes need to be drilled in order to establish the extent how my job may affect that in the future.
Quarries and the law
of deposits that may be available for your patio. On sand and
gravel sites, drilling is less costly as the deposits are usually
It is unsurprising that plans for a new quarry meet local
shallow due to their formation, principally by river erosion resistance. My friends think of the noise, dust and vibrations
and deposition. Moving drill equipment between borehole produced by quarries and are rightly concerned. In the UK
sites is expensive and costs can mount up if there are any there are strict regulations to minimise the impact on
problems with drilling. As the price for both prospecting and residents close to the quarry. The Quarries Regulations 1999
quarrying a site can be exceedingly high, the resource must ensures that every quarry in Britain is safe for both the
have the potential of a large enough exploitable resource to people working in the quarry and those who live around it.5
Resources as important as stone should, and can, be quarried
justify the expenditure.
During my work experience I had the opportunity to work in a safe and unobtrusive manner for the benefit of all.
alongside geologists as they built up a picture of a potential Legislation ensures that quarrying companies must be careful
quarry site. Each borehole was examined and logged in of wildlife being disturbed during digging and blasting.
After the quarrying
detail. For soft materials
is completed
like sand, cores are
recorded quickly after
The
environmental
extraction,
as
the
benefits
of
quarries
sample is fragile. Details
persist
after
its
like colour, grain size
resources
are
and
quality
are
exhausted. Firstly the
documented
to
relatively
harsh
determine the useful
environment of quarries
mineral and potential
provide
important
revenue value. As sand
habitats for some of the
and
gravel
are
UK’s rarer flora and
documented on site,
fauna.
Abandoned
weather is an important
quarries have enormous
factor to note down as
recreational potential,
rock looks very different
for
example,
as
when wet than dry and
reservoirs for numerous
in full sunlight or under
water sports. The Eden
Figure 3: Sketch of quarry bench design on a North-South
heavy raincloud, a bit
Project in Cornwall is
dipping bed deposit
like your patio!
based in an old China
Clay quarry6, showing
I
helped
transfer
borehole information onto a cross section diagram with the the potential of quarry restoration. They can be used for
depth of each borehole plotted showing the main groups of landfill. It is the geology that dictates if this can happen as
rock formations. It was important that the data was recorded there is a risk of contaminated water escaping through
clearly and accurately. When all the boreholes were drawn, all permeable rock (sand, gravel, fractured rock)7. Having
the similar groups of rock based on colour, grain size and produced the materials for your patio, the quarry is then the
quality were connected with a line. This created a clear idea final destination for your rubbish.
of what was underneath the ground.
When my friends come home to their paved driveways,
As part of this process, a ‘base of minerals’ map is created after a walk around the local reservoir and get their barbecue
using Land Survey Systems (LSS) software. All the boreholes out and relax on their new garden feature, I hope they can
which reached the bottom of the resource are plotted with appreciate just what a journey the material beneath their feet
their final depth on the map which produces an accurate view has made and the importance of geology to their lives. Not
bad for a bag of scalpings!
of the depth and extent of rock, sand or gravel deposited.
Acknowledgements
Quarry design
Eddie Bailey, Head of Geological Services, Aggregate
Once the geological resources are established and the
commercial decision is made, the quarry must be designed to Industries and Rob Palmer, Senior Geologist, Aggregate
allow digging to start to extract materials for sale. The Industries.
1http://www.aggregate.com/sustainability/environment/
bedding of the rock is the most important factor to consider
for workforce safety. As very few deposits of rock are
transport/
2http://flexiblelearning.auckland.ac.nz/rocks_minerals/
completely horizontal, there is a risk that quarrying will
create instability in the rock face as material is removed
rocks/andesite.html
leaving nothing to support the rock face left behind. Material
3http://thesandmuseum.org/uses/index.html
is removed in quarries by creating stepped platforms called
4https://www.bgs.ac.uk/mendips/geology/geology.html
‘benches’. Wide and shallow beds at the North end minimise
5http://www.legislation.gov.uk/uksi/1999/2024/contents/
this risk, when quarrying rock from a North to South dipping
made
bed. At the South end, the benches can be steep and narrow
6https://www.edenproject.com/eden-story/eden-timeline
as the beds will not slip out of the quarry face. It is the job
7https://www.bgs.ac.uk/downloads/start.cfm?id=93
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Field Meeting Report:

Launch of the Devonshire
Marbles Guide Torquay, Devon

Led By: Professor Gordon Walkden

25th - 27th September, 2015
By: Diana Clements

On Friday 25th September Torquay Museum was our host
for Gordon Walkden's launch lecture. It was an ideal venue at
the centre of the Devonshire Limestone and close to the
centre of Torquay. About 50 people attended and the fact that
we sold the audience 30 sets of the book is testament to the
high quality of the books, edited by Susan Marriott, and the
superb talk given by Gordon. He touched on all aspects of the
limestones but concentrated on the local quarrying and
manufacture. He showed us images of some of the uses that
we would see in the churches and in the Museum the next
day.

Figure 3: Photo of inlaid picture of Babbacombe Beach

Figure 1: Gordon signing copies of the new guides

imported from either Derbyshire or Belgium.
On Saturday Gordon took us to see two remarkable local
churches with a lunch break at the Torquay Museum. The first
was All Saints, Babbacombe where we were joined by a
number of local parishioners. Gordon guided us round the
ornate font, pulpit, chancel and sanctuary as well as helping
us identify the stones in the pillars. Practically all the stone
was local with occasional supplements from Italy, particularly
the Carrara area. He had prepared a detailed handout for us
with details of the marbles.

Susan Marriott, the GA Guides’ editor, and I were privileged
to be taken around the museum display by Gordon and the
museum director, Basil Greenwood. First we were shown a
beautiful replica inlaid table created by Mark Halliday from
marble collected by Gordon as beach pebbles.. The small
display upstairs showed a number of artefacts set against a
backdrop of a coral reef and with corals displayed amongst
the objects. My favourite piece, and also for GA members the
following day, was the John Woodley Royal Goldfinch platter,
superbly inlaid with brightly coloured marbles against the
typical black background which is a Carboniferous Limestone

Figure 4: Gordon explaining the structures in the
pavement marbles in St. john the Apostle

Figure 2: Torquay Museum display

During our lunch break I was delighted to discover the
small inlaid picture of Babbacombe beach that Gordon had
showed us in his talk. It was prominently placed in a show
case near the entrance to the Torquay Museum where we
could all marvel at it. An enlarged photograph in the display
upstairs allowed us to inspect the detail; the sand on the
beach was a single piece of white coral and for the trees
Connemara marble from Ireland was used to great effect.
Tiny pieces of different Devonian corals provided textured
ornament to the houses, boats and rocks.
The afternoon church was St John the Apostle near the
harbour. This church is all the more remarkable for being built
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into a quarry face of Devonian Limestone. Cleverly, a small Connemara and Carrara Marbles - both commonly used in the
exposure allowed us to examine the origin of the stone which inlays we had observed.
had been quarried and used to build the church with irregular
The second stop, Hope's Nose on the other side of the bay,
blocks that could be seen on the interior as well as the involved a long walk down to the 'nose'. Here we were able
exterior walls. Gordon was able to explain some of the to examine some of the fossils found in the Torquay
intricacies of the Petitor facies that we were to
Limestone.
We
found
gastropods,
visit on Sunday and we marvelled at the adult
stromatoporoids, various corals, brachiopods
immersion font made of a single block.
and crinoids. Hope's Nose is also known for its
Apparently the Red Ogwell shelf beneath the
gold. Mark Hanley showed us some that he
reredos is the finest of its kind. We were again
had extracted from a lump that he had
joined by parishioners who kindly made us tea
acquired. The massive limestones at the front
at the end to round off a most enlightening
of the Nose were marked by a change of facies
and enjoyable day. Our thanks to all our hosts.
at the back of the cliff with thin bedded
On Sunday a capacity group assembled at
limestones and sands; some of the sands are
our first stop of Petitor. It was a glorious day
layers of volcanic ash. Gordon finished the trip
and it was good to see so many local people
by pulling all the strands together and getting
within the group, all of whom could contribute
us to think about what sort of environment
in some way. Gordon took us to a viewpoint
would have existed at the time and the later
Figure 5: Hopes Nose
immediately above one of the disused quarries
tectonic history.
gastropods
overlooking Oddacombe and Babbacombe
All the group were extremely complimentary
Beaches. We peered over the edge at Long Quarry in the about the weekend as a whole and a suggestion was made
Walls Hill Limestone which had been used for lime from an that the details of the Devonshire Marbles published in both
early age. Next we went along a path of small cobbles of the books and the handouts could be used to promote the
marbleworks debris to the area quarried for the highly English Riviera Geopark and raise its status in the public
variable Petitor Marble. By following Gordon's excellent imagination to that of the Jurassic Coast. 2016 will see the
diagrams in the handout, we realised the reason for the English Riviera hosting the conference of Global Geoparks variability: this was the Petit Tor Breccia - a jumble of what a golden opportunity. Very many thanks to Gordon and
cemented blocks. Gordon put forward a number of models of his wife Mary who have worked tirelessly to bring this project
how it came to be emplaced for us to consider. The path was to fruition over the past 10 years. If you would like to know
interesting; amongst the marble clasts were small blocks of more you will have to buy the books!

Rediscovering the greatest British decorative marble, its places, people and prroducts

͚ĞǀŽŶƐŚŝƌĞMarbles: their geology,, history and ƵƐĞƐ͛
'ĞŽůŽŐŝƐƚƐ͛ƐƐŽĐŝĂƚŝŽŶGuide No
o. 72, 2015, 2 vols, 500pp
Chapters on discovery of the marbles, marble recognition, the marble mason
s dynasties, the o
ornaments, the
ŵĂƌďůĞďƵŝůĚŝŶŐƐ͕ƚŚĞůĂŶĚƐƐĐĂƉĞƐ͕ƚŚĞĐŽƌĂůƐĞĂƐĂŶĚƚŚĞŝƌĨŽ
ŽƐƐŝůƐĂŶĚƚŚĞŵĂŬŝŶŐŽĨ͚ŵĂƌďůĞ͛͘
Guides to the geology,, the ma
arble types, the marbl
r e buildings, the fo
o lss and Britissh inllay stones
ossi
Available through th
t e GA website: www.geologistsassociation..org.uk/guide_72_marrbles.html where full details are given
Price £12 per
e volume (£9 member
e s). Postage and packiing extra
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ANNOUNCEMENT
A MEETING TO CELEBRATE THE CONTRIBUTIONS
OF CHRIS KING TO GEOLOGY

On Friday, April 22nd, 2016
at
The Geological Society, Burlington House, London
Convenors:
Haydon Bailey: haydon@network-stratigraphic.co.uk
Jackie Skipper: j.a.skipper@gcg.co.uk
David Ward: david@fossil.ws
Dick Moody: rtj.moody@virgin.net
3OHDVHFFRQWDFWXXVLLI\\RX·UHLLQWHUHVWHGLLQFFRQWULEXWLQJWWRWWKLVPPHHWLQJ, either as a
speaker or as a sponsor.
Proceedings to be published in the PGA.
Sponsored by:
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Curry Fund Report

By Susan Brown

At our September Curry Fund meeting we received seven their innovative interpretation of a Pliocene Forest at Sutton,
new applications. Cecilia Reed requested £2,800 towards Suffolk. A Coulter Pine (Pinus coulteri), planted on November
funding animation and cinematography costs for her project 18th, 2010, was this year home to a Chaffinch and her
The Secrets of London, an educational web video series for successfully raised brood, the first bird to have nested in the
YouTube on the ‘Rock Cycle’ using London City as her Pliocene Forest. This evergreen pine has the largest cones of
example. The Committee agreed to offer her £1,400 any pine species, up to 5kg in weight!”
contingent upon seeing a complete story board of one of the
proposed episodes and an indication of how the project will
We do look forward to your applications and I would remind
be promoted and monitored.
you that they need to be in the GA office by 20th of the
Julie Harrald requested £270 for publication of a leaflet on month preceding each Committee meeting. These meetings
Peak District Geotourism for a conference to be held shortly are held in March, June, September and December.
and for which she is one of the organisers. She was awarded Guidelines for applicants and application forms are available
a grant of £270.
on the GA website.
Susan Marriott, on behalf of the Geologists’ Association,
requested £4,015 for the publication costs of Volume 2 of the
Happy Christmas and New Year to all!
GA’s Field Guide on the Devonshire Marbles. This was agreed
but I was asked to write to the GA President to
clarify whether or not the outstanding sum from
the Lloyd’s donation of £6,000 for publication of
Vol. 1 of this guide could be put towards the cost of
Vol. 2. Currently 500 copies of both volumes have
been requested. In the event of more than 500
copies of Vol. 1 being sold, CF can be reapproached to satisfy this need.
David Bone requested a grant of £894 to cover
the cost of colour illustrations for his forthcoming
paper Historic building stones in the churches of
West Sussex, which is being published in the PGA.
A grant of up to £1,022 was offered.
Dr.Taija Torvela of the University of Leeds
requested £870 towards funding a 3D Earth
Science Library, a new education and outreach
initiative to record the UK’s geoheritage sites for
use as a free, on-line resource for all. She was
offered a grant of £870.
David Marshall requested a grant of £1,500
towards developing a virtual, on-line Natural
History Museum. The website “will provide a public
interface to the multimedia of the UK’s research
collections, collating them into what would become
the world’s biggest palaeontological museum”. A
grant of £500 was offered for hosting the site for
the first year. The Committee was minded to offer
support for a further two years if our conditions for
the first year are satisfied.
Sarah Butterworth of Emerald Ant Community
Interest Company requested £3,000 towards the
cost of funding schools programmes for her
travelling street theatre The Iguanodon Restaurant.
This was agreed, contingent upon funding obtained
from other groups to whom she had applied for
support for the project.
Figure 1: The ‘Pliocene Forest’ Coulter Pine, 0.53m high when
It’s always exciting to hear from recipients of
planted, is now 4.4m tall. It was sponsored by the ‘Friends of
Curry Fund grants and Roger Dixon has sent this
the Sedgwick Museum’.
short note with an accompanying photograph:
Photo credit Judith Hall.
“Readers may remember that the Curry Fund
awarded two grants to GeoSuffolk to kick-start
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Rockwatch News

Rockwatch, the junior club of the GA, has had a splendid
summer of field trips and public events. Our annual weekend
in Wales was spent exploring the Pembrokeshire Coast, a first
for us, with Steve Howe and Sid Howells. In
perfect summer weather (perhaps also a first
for Wales!) we explored the coast around
Marloes Sands on the first day, looking at
Silurian sedimentary rocks and fossils,
volcanic rocks, pebble collecting, coastal
landforms and looking at evidence for
climate change. Superb views of Skomer and
the surrounding coastline encouraged
interesting discussions on the geological
history of the area with Sid and Steve. We
ended the day on the beach with swimming
for the hardy souls. The following day we
explored Dale and the Gann Flats looking at
the evidence for faults and earthquakes,
more pebble collecting, Ice Age evidence and
climate change. The day ended with a
marvellous walk around St. Ann’s Head to
see some magnificent folding in the cliffs.
Our annual residential week in Dorset was
voted hugely successful with its theme this
year of Fossils in the Service of Science. Our
daytime activities included a day at
Worbarrow Bay exploring Jurassic and
Cretaceous sediments and collecting fossils,
ending with
a brief visit to Tyneham Village and its
fascinating WW2 heritage. We had a day walking along a

Rockwatch Group at Gann Flats
boulder strewn beach from Bowleaze Cove to Osmington
studying the sediments and fossil collecting and our final day
was spent at Lulworth Cove, the Fossil Forest and Mupe Bay

By Susan Brown
where many of the youngsters went swimming before
exploring the cliffs and boulders, looking at rock structures
and fossil hunting. We also had a full complement of evening

Rockwatch Group at Lulworth
activities this year including a stratigraphy-themed team
activity, a talk and activities on mid oceanic ridges and
volcanoes, a free evening to watch Swanage
Carnival Fireworks from the driveway at
Leeson House and a quiz based on the
week’s events.
Our final two field trips this season were
both in the Cotswolds, one to Shorncote
Quarry, the other near Chedworth, and both
looking at Jurassic sediments with some
splendid fossils collected.
We held public days in Ware Museum and
Hertford Museum and joined with colleagues
in Sidmouth supporting its Science Week
which also coincided with Earth Science
Week. At all these public events we had lots
of enthusiastic visitors who all seemed to
enjoy the activities we had brought for them
including radio controlled trilobites, making
Jurassic dioramas and plaster of Paris fossil
replicas, wax fossil rubbings and much more.
I spent an afternoon with two Y3 classes at
a primary school in Essex recently. Children
and teachers were delighted to have the
opportunity to handle real fossils and learn
more about them, to have the chance to do
some wax fossil rubbings and to hear about Geology in Your
Shopping Basket. Until this last activity, the children had no
idea that most of the things bought in shops and which go to
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make their lives more comfortable, in the first instance
depend on a range of geologists to find and win the raw

Rockwatch Group at Marloes

30

materials that were then transformed into the ‘stuff’ available
to buy in shops. Quite an ‘eye-opener’ for them all.
The annual Rockstar competition attracted
lots of extremely high quality entries again
this year and we had more entries than ever
for our Rockwriter category for those aged
16-18. The winner of this category was Emily
Frankish, whose entry is printed in this issue
of the magazine. The winners’ prize-giving
ceremony occurs after this issue of the
magazine has gone to press so there will be
a report of it in the next issue.
I would like to take this opportunity to
thank everyone who has so willingly given
their time, expertise and enthusiasm to help
with so many of the activities we do every
year, both those for our Rockwatch members
and those for the general public. Your help is
invaluable and without you we could not offer
such a comprehensive and exciting
programme for these budding geologists and
their parents and grandparents.
I wish you all a very happy Christmas and
New Year and look forward to welcoming you
throughout 2016!

Relaxing in the Fossil Forest...

Chedworth Fossils

Activities at Ware Museum

Trilobite fun at Ware Museum
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Geologists’ Association
New Geology Photographic Competition 2015

1st Prize (£100): Ichthyosaur Teeth

By: Terry Keenan

2nd Prize (£50): Rio Tinto

By: Mark Hanley

All three winning photos are
featured in the GA’s 2016 calendar
(see below)
3rd Prize (£25): Abandoned Cliffs

By: Gillian Sheail

Geologists’ Association Calendar 2016
A super calendar with great photographs of
geological sites and fossils from Britain and
around the World, plus images from the GA
archive.
Informative captions accompany each image.

A great price at only £5

A4 size and easy to post. Ideal for presents for
family and friends near and far.
Obtainable from the GA online shop at www.geologistsassociation.org.uk or at GA meetings while
stocks last. Alternatively you can send a cheque for £6.50 (including postage and packing) to
Sarah Stafford at The Geologists’ Association, Burlington House, Piccadilly, London W1J 0DU.
Cheques to be made payable to the Geologists’ Association.
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