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FROM THE PRESIDENT

Mr Nicholas Pierpoint

I trust you have all had a great
Nest). The latter was preceded by a
summer which just seemed to keep on
canal trip into the dark limestone
coming. I write this having recently
cavern. Two lucky members had the
returned from a most successful and
chance to try ‘legging’ as a means of
enjoyable GA Annual Conference at the
propelling the barge forward. It was
University of Birmingham; there were
okay for five minutes!
approximately 85 delegates who heard
I must thank Jonathon Clatworthy of
presentations from a diverse range of
the Lapworth Museum and Graham
experts relating to the world class
Worton of the Dudley Archive for putting
geological and cultural heritage of the
together a fascinating agenda and
Black Country region. We were
Jonathan Larwood for allowing his 1815
introduced to Tolkien’s World of Mordor,
William Smith Map to be made available.
The Geology of the Black Country, and
Thanks also go to their extended team
how it has been exploited by man since
and the GA members and staff who
the 1760’s as the birthplace of the
made the conference successful and
industrial revolution. In turn it has now
memorable.
recognised the need for remedial action
Next year’s Autumn Conference will be
in terms of geoconservation; experience
at the University of Manchester and, in
form South Wales was detailed. The
line with this year’s event, there will be
natural and cultural heritage of the area
a local theme – Geological Resources of
is unique and is reflected in a submission
the North West England: Past, Present
Figure 1: Nick Pierpoint,
for UNESCO Geopark status. The holistic President (left) Graham Worton, and Future (19th - 20th October, 2019).
set of presentations truly reflects the Convenor (centre) & Colin Prosser Please put the date in your diaries now
Senior Vice President (right)
spirit the Geologists’ Association.
for another absorbing weekend.
The day was splendidly rounded off by a meal in the
I have located the previous nine GA Autumn Conferences
Lapworth Museum of Geology (see Figure 1). It was not just on a map and, in association with a heat map of the GA
a case of eating well and gentle chat with old friends and memberships postcodes (See Figures 3 & 4) it suggests we
new acquaintances; but a geological quiz was introduced – are focusing on areas of significant GA membership. Having
each table represented a team. There was near silence and the next Conference in Manchester (2019) is appropriate
hushed discussion as answers
given the strength of our
were sought for a range of
Manchester,
Liverpool,
themed sets of questions.
Staffordshire, Lancashire and
Each team then had to create
North Wales local GA Groups. I
a ‘geophantasmogram’, with
believe there is great merit in
coloured card, pipe cleaners
moving the Autumn Conference
and much glue, of a Silurian
around the country as it draws
Ocean (see Figure 2). This
in so many different members
light-hearted activity brought
depending where the event is
out a strangely competitive
held and perhaps the theme
edge amongst GA members
involving
local
Geology,
present!
Geoconservation and Heritage
The following morning, we
encourages
further
local
were privileged to see an
participation.
original travelling version of
A fortnight after the GA
the William Smith Map which
Autumn Conference saw Council
was displayed at the Dudley
preparing for the Local Groups
Archive. That was a real treat
& Societies Annual Meeting,
to see an example of the map
Figure 2: Silurian sea life reimagined in coloured which is held the afternoon
card, pipe cleaners & ... a bread roll!
on which the colours are still
before the Festival of Geology.
so vivid. An opportunity to
It provides the GA Council with
visit the Archive followed, which includes everything from the opportunity to give feedback to Local Societies on our
excellent displays of local geology and fossils to Duncan current and future activities, and what is challenging us.
Edwards’ football shirt!
But, more importantly, is for the Council to hear what has
Two fascinating and packed field trips were led by Graham been exercising local Societies. Perhaps predictably
Worton and Colin Prosser; one to the Coal Measures and a interpretation of GDPR stimulated some discussion, as did
glass making facility and, the second, included exploring the non-members attending local field excursions.
limestone geology and fossils of the Black Country (Wrens
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Figure 3: GA Autumn Conference locations in recent years

These 35 Geologists are all
inspirational pioneers in their
own way and very much worth
knowing about.
As the main GA activities this
Autumn draw to a close we are
already planning for 2019, a
date has been confirmed for our
Spring Conference, formally
branded as the GA Student
Symposium (GASS 2019) - the
17th of May 2019, at Burlington
House. The theme is Geological
solutions to Global Challenges;
What difference will your
a
research
make?
It
is
conference by students but not
only for students – this is a
Symposium for everyone. If
you have the opportunity to
come along, I am convinced you
will be impressed by our
geological pioneers of the

Two interesting contributions came from Paul Olver & John
Nicklin on the Geo-Village concept (I anticipate a magazine future.
As the festive season approaches, I wish you all a very
article to follow), and David Ward on Geoweek 4th - 12th of
Happy Christmas, and look forward to seeing you again and
May, 2019.
The Festival of Geology on the 3rd of November and the meeting many more of you at our GA, and other local events
organising Group of Susan Brown, Geraldine Marshall, Sarah in the New Year.
Stafford, Wendy Kirk and Charlotte Pike pulled
together with excellent support from GA members a
full and varied programme. There were four fascinating
lectures from Martin Siegert, Ana Ferriera, David
Ferguson and Tim Gregory; a really top class selection!
In addition, both North and South Cloisters were full of
exhibition stands from the Local Societies and also
included stalls selling second hand books, minerals and
fossils, and even chocolate trilobites! The Discovery
Room included Rockwatch, Dinosaur Society and Pit
Stop Science activities.
New to the Festival was the presence of the ‘Moon
Rocks’, loaned to us by the Science and Technology
Facilities Council, in turn on loan from NASA. There has
a real WOW factor to this activity. A series of
presentations were given by Louise Alexander
(Birkbeck), Ashley King (NHM) and Esme Freedman
(UCL) followed by an opportunity to see the Moon
Rocks and handle meteorite samples. This was made
successful through the sterling effort of Cathy and
Liam Gallagher who managed the complex booking
system and security of the samples magnificently for
the whole day. Thanks to everyone who made the
event so successful and which was enjoyed by close to
400 people.
There were three excellent festival field trips,
Hadleigh Geological Trail, Essex (See page article in
the body of the magazine), A Geo Trail around
Greenwich Park and a building stone walk from Hyde
Park Corner to Green Park Station.
Following a GSL External Relations Committee (the
GA President is invited), an e-book came to my
attention written by Mike Simmonds on 35 Great
Geologists. I thought it maybe of some interest to you.
Figure 4: Heat map of GA membership in the UK (Graham
It can be freely accessed on: https://joom.ag/ggLa.
Hickman)
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REPORT FROM COUNCIL

By: Diana Clements

The December issue of the GA Magazine is where we the initiative. We are still trying to gather information on
announce our trips and talks for the following year. Please Adult Geology Courses throughout the country. Please send
find them listed on the ‘Green Card’ with more details of the details of any you know of in your area to me via the GA
trips in the Circular (see pp. 19 - 22). The longer trips to office. David Ward is now the GA representative for the
Morocco and Shetland have already been announced in the GeoWeek initiative. He gave a presentation about the project
previous issue and both are repeats of the very successful and encouraged the groups to organise an event during the
trips in 2018. The Moroccan trip is already full. Details of all designated week 4th - 12th May, 2019. Earth Science Week,
the trips are updated from time to time and new ones get organised by the Geological Society will run from 12th - 20th
added so keep your eyes on the Events pages of the website October. There is a small amount of funding available for the
for the latest information.
latter if required.
In the September edition I mentioned that we would be
This is the issue where I invite nominations from Members
sending out the revised rules of the Association and list of for GA Council and our Halstead Medal and Halstead Award.
members with this edition. As this is the time of year when The awards will be distributed at our AGM on Friday 4th May.
subscriptions are renewed we thought it more appropriate to Details about the awards and for making nominations can be
delay publication to coincide with the March edition of the GA found on p.6.
Magazine. Please note that we are no longer able to include
The GA Autumn conference on The Geology of Mordor was
members’ addresses but we will show the date joined. Should a fascinating mix of local geology and its associated
you wish to communicate with other members, send your industries and aspects of Lord of the Rings. The field trips the
letter or email to the GA office with your recipient’s name, c/o following day took us first to the Dudley Museum at the
Geologists’ Association, and with a direction to ‘Please Archives. We were upset to see the Dudley Museum in the
forward’. The booklet will also contain an updated list of town centre close, so were particularly pleased to see the
officers and award winners.
phoenix arise from the ashes with this superb display of local
It has probably not escaped your attention that this year fossils and other geological material. Jonathan Larwood
the GA Festival of Geology was privileged to borrow Moon began by showing his rare 1815 map by William Smith. This
Rocks for visitors to look at. Brief details of all the Festival is the travelling version that is appropriately now travelling
events can be found on
p.9. I would like to thank
all our helpers, particularly
our student helpers, many
from Imperial College as
well as University College
London who had not been
before. With more helpers
I hope that everyone had
a chance to look around
and enjoy themselves. It
certainly contributed to
the smooth running of the
Festival.
As usual, the Annual
Groups’ Meeting was held
the
day
before
the
Festival. I was pleased to
be able to get to see
everyone but disappointed
that
circumstances
prevented
me
from
staying for the meeting. It
is always useful for the GA Figure 1: Members of both field trips (to the Silurian limestone and Coal Measures),
admiring Jonathan Larwood’s (far right) travelling version of the 1815 map of
Council to learn of any
England and Wales by William Smith. This was put out on display especially for us at
issues good or bad that
the new Dudley Museum.
have
to
our
groups
contend with. Many thanks for coming to all those who around the country to exhibitions. Descriptions of the
attended. Paul Olver presented the group with a paper on the conference will be detailed elsewhere but I would like to add
concept of Geo-Villages. If you want to learn more, contact my own thanks to the organisers who put on a really special
the Teme Valley Geological Society who are spear-heading event.
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We welcome the following new members to the Geologists’ Association:
Elected October 2018 – December 2018
Zayad Alzayer
Alison Delorie
Graham Hannah
Victoria Lane
Olivia Loizides
Mike McLoughlin
Tom Reershemius
Madeleine Timmins
Magnus Worthington

Clive Boulter
Cas Donovan
Callum Hill
Jonathan Lee
Alasdair MacLeod
Juan Moreno
Ben Rider-Stokes
Holly Turner

Mersade Cartwright
Isobel Fortune
Darcie Hunter
Ian Leek
Georgian Manuc
Freya Pinks
Elaine Shaw
Simon Watkins

Samuel Chandler
Kate Fox-Clinch
Elwyn Jones
Andrew Lever
Julian Martin
Fern Pocock
Adam Sproson
Miriam Weinbren

Dominic Davey
Sandra Gomes
Chris Lane
Pete Loader
Craig Magee
Andrew Racey
Michele Tilley
Kevin Wong

Deaths
During the past three months we have been made aware of the death of the following members:
Margaret Dobson

John Phillip

Alexander Mitchell

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.

GA 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

The Halstead Award is an 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.
Nominations for the Halstead Medal, Halstead Award and for new Council
Members must reach the General Secretary by 15th January 2019
Please email (or send by post) your nominations to the General Secretary
c/o Sarah Stafford at the GA office: secretary@geologistsassociation.org.uk
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GA COUNCIL

December 2018

OFFICERS
President:

Nicholas Pierpoint

president@geologistsassociation.org.uk

Senior Vice-President:

Dr Colin Prosser

Vice Presidents:

Professor David Bridgland (Chair of Publications Committee)
Dr Liam Gallagher (GA Magazine editor) gamagazine@geologistsassociation.org.uk

Treasurer:

Dr Graham Williams

General Secretary:

Diana Clements

treasurer@geologistsassociation.org.uk

POSTHOLDERS
Curry Fund & Awards Committee:
SchoolRocks!

Dr Haydon Bailey

Student Liason & Social Media:

Dr Rebecca Bell

Rockwatch Chairman:

Susan Brown Rockwatch@geologistsassociation.org.uk

Minutes Secretary:

Dr Sandy Colville-Stewart

Secretary to Publications Committee:

Prof. John Cosgrove

Education Matters:

Nikki Edwards

UK Field Meetings Secretary:

Graham Hickman fieldmeetings@geologistsassociation.org.uk

Archivist & Curry Fund Secretary:

Dr Jonathan Larwood

Meetings Secretary:

Dr Michael Oates

Librarian:

Sara Osman

Overseas Field Meetings Secretary:

Dr Ian Sutton

Co-opted: Guides Editor:

Professor Susan Marriott

Co-opted: Awards Panel Secretary:

Barbara Cumbers awards@geologistsassociation.org.uk

NON-COUNCIL POSTHOLDERS
Proceedings Editor-in-Chief:

Prof. Malcolm Hart

Executive Secretary:

Sarah Stafford admin@geologistsassociation.org.uk

ORDINARY MEMBERS OF COUNCIL
Alison Barraclough, Adrian Champion, Jon Clatworthy (co-opted 2018 conference), John Cooper (co-opted Facebook),
Rhian Kendall, Gerald Lucy (co-opted Photo competition& fliers), Dr Lucia Perez-Diaz, Dr Thomas Phillips (co-opted
student representative), David Ward.
Council member due to retire in May is Rhiann Kendall; Paul Olver retired earlier in the year. Colin prosser retires as
Senior Vice President. David Bridgland retires from the post of Vice President. Both remain as a Post-holders.
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GA Festival of Geology 2018
By: Liam Gallagher
2018 can reasonably be claimed to be the largest GA
Festival to date (and perhaps one of the largest ‘free entry’
events of its kind in London). It once again attracted large
crowds with new and familiar faces and (encouragingly) a
significant number of wide-eyed youngsters hungry for
geological information!
The four lectures by Prof. Martin Siegert
(Antarctic change), Dr Ana Ferreira (Earth’s
deep interior), Dr David Ferguson
(Ethiopian rift) and Mr Tim Gregory
(collapsing Nebula) were all well
attended and provoked many insightful
questions and comments.
It was never in doubt that Dr Ruth
Siddall’s Building Stones walk around
the campus would be a favourite, and
so it proved - we might need to run this
a number of times during the day in future!
This year we introduced a novel additional
‘experience’ - Moon Rocks!

a thrill and a privilege; these opportunities do not come
round often so we hope everyone who came by enjoyed the
experience.
The entries for the photographic competition were, as ever,
of extremely high standard and judging them doesn’t get any
easier year on year! The 2018 winner is Leanne Hughes with
her view of the Isle of Scappa from a bright, but rather
‘choppy’ looking offshore location. Second Prize went to
Graham Bull for his spectacularly lit Matterhorn; and Third
Prize to Alan Harrison for his detail on the unconformity at
Coombes Quarry Helwith Bridge. Given the large number of
high quality entries the judging panel also awarded three
Highly Commended certificates to Hamish Kennedy,
Ian Mercer & Richard Furminger (see page 35).
The GA Calendar, containing many of
these images, is on sale now from the GA
office and on the GA website; it will
make an ideal ‘stocking filler’ for friends
and relatives this Christmas!
Another innovation this year was the
introduction of a ‘Passport’ scheme aimed mainly at youngsters; they were
encouraged to move around the
exhibits, trade stands, lectures and
Discovery Room to collect a series of
‘stamps’ whilst interacting with stall holders,
volunteers and all the exciting geology and

Earth science available throughout the day. Completed
The Science & Technologies Facilities Council (STFC) Lunar
passport holders were asked to vote for their favourite
Rocks and Meteorites Loan Scheme has
activity and one lucky ‘winner’ received
been running since the mid 1980s. It
a beautiful geode as reward.
has lent the NASA Moon rock discs and
Our core activities on the day remain
meteorites to thousands of schools,
the displays put on by our Local Groups
museums and outreach organisers;
and Affiliated Societies. There was a
this year it was our turn!
capacity attendance in both the North
Anticipating
high
demand
we
and South Cloisters and we would like
introduced a free ticketed system that
to thank all participants for their hard
allowed everyone the chance to get
work in producing attractive and
‘hands on’ with extra terrestial rock
informative displays, interspersed with
without an unseemly scrum. The
the regular traders; dealing in books,
responsibility
of
looking
after
maps,
minerals,
fossils...
and
irreplaceable specimens was palpable
chocolate!
but the expert information delivered by
Discovery Room activities will be
Ashley, Louise and Esme made it all
described in the President’s and the
worthwhile. The GA is extremely
Rockwatch report elsewhere in the
grateful to these experts who gave up
magazine.
an entire day (working extremely hard
We welcome, and are thankful for,
all day) for the benefit of our members
the partnership with UCL and hope we
and guests.
can build on our successes in future
STFC sent us the ‘Blue Box’, one of
Figure 1: A look that suggests it was years. We are delighted with the
six sets available, that contained worth booking a ticket to see the Moon!
invaluable contribution of our student
Impactites, Meteorites, Chondrites,
helpers from both UCL and Imperial College and our other
Basalt, Anorthosite and, most exciting of all, a disc containing
volunteers from within and without the GA. Please don’t
lunar soil (including the enigmatic ‘Orange’ soil) and lunar
hesitate to let a GA Council member know if you have
Basalt & lunar Anorthosite. To have the opportunity to
complaints or queries; we do not intend to rest on laurels!
actually handle material retrieved by the Apollo Missions was
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Festival of Geology, Field Meeting Report: Hadleigh Geological Trail
Leaders: Ros & Ian Mercer, Essex Rock & Mineral Society

4th November, 2018
By: Nick Pierpoint

Neatly juxtaposed to the GA Festival of Geology at UCL in bricks to the city. The Salvation Army Trading Company
London are the three field excursions that take place the established both a brick works and a farm in the area. The
following day. After the vigour of the various activities which labour was provided by the less fortunate from the city who
embrace the Festival, the opportunity to have a day out in the were being saved, spiritually and, economically. In fact, we
saw a few old bricks
field
is
always
preserved which were
appealing.
franked WB – William
One
excursion
Booth.
followed the recently
The
natural
devised Geology Trail
instability
of
the
in Hadleigh Country
hillside has had a
Park near Benfleet,
positive
result
in
Essex, which provided
halting development
a broad vista of the
along the north bank
Thames estuary and
across to northern
of the Thames. This
Kent. The landscape is
green
oasis
now
controlled
by
the
provides a range of
underlying
geology
outdoor
leisure
and there is broadly a
opportunities. It was
exploited at the 2012
layer cake sequence of
Olympics being the
a thick London Clay
venue
for
the
which is overlain by
cyclocross events. It
the Claygate Beds
was rather appropriate
which, in turn, are
that the 15 field trip
capped by the Bagshot
participants included
Sands. Where erosion
Ros
& Ian Mercer and
has cut through to the
Figure 1: Excursion Team photo
Jeff Saward met at the
London Clay significant
slumping and rotational slip features are apparent as a Hub café for a pre-excursion brief.
consequence of porosity and permeability characteristics of
We were given an overview of the geology and its impact
the clays.
on the landscape, we also had the opportunity to examine

Figure 2: Fossil crab from the London Clay

Man’s requirement of clays and sand in particular for brick
production aimed at the development of London in the 19th
century has also contributed to the disturbed nature of the
landscape. In return the rubbish from London was shipped to
the Hadleigh area in the barges used for transporting the

10

Figure 3: Flowering Spindle Tree euonymus
europaea
some rock and fossil samples from the locality, and also a
superb crab recovered from the London Clay (54-50Ma) a
little further east from Shoeburyness (See Figure 2).
A clear, nicely illustrated leaflet can be used to self-guide
around the Geological Trail which is about a 2.5 km circuit.
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Figure 4: Access to the Bagshot Sand Exposure
The trail is on a well-defined track or path – but do watch
out as in places bikes have priority.
The stratigraphy – the base of the succession is the London
Clay (54Ma). Sticky mudstone deposited in a sub-tropical
environment and has yielded a rich array of flora and fauna.
The sediment source is from the west feeding a deeper basin
to the NE. The rivers built up sandy deltas into the sea and
the material became coarser as observed in the silty Claygate
and Bagshot Sands. The Bagshot Sands are distinctly yellow,
well sorted, fine grained, angular and friable. Apparently
heavy mineral analysis suggests a provenance of Northern
Scotland.
A section through the Bagshot Sands at Sandpit Hill has
been exposed and cleared in a former ‘sand pit’ by the Essex
Rock and Mineral Society (ERMS). Working with the Park
Management the ERMS have made access to the section safe.
The section has some nicely defined layers of bedding in
deltaic sands.
Using vegetation as a proxy for geology or lithology change

Figure 5: Close up of Bagshot Sands Bedding
(see Figures 4 & 5) the well-drained Claygate Beds and
Bagshot Sands support grass pasture, this is in contrast to
the London clay where sedges thrive. A series of springs in
winter emerge from the sand clay interface and the sedge
grass clumps reflect a soil which is less well drained, which is
prone to cracking/shrink during dry periods but also slumping
during periods a wet weather. As plants were dying back or
losing their leaves the Spindle Tree euonymus europaea gave
a splash of colour (see Figure 3).
Looking east we could see Canary Wharf silhouetted in the
distance, and to the South across to the Kent coast it was
possible to make out the profile of the Isle of Sheppey and
the North Chalk Downs in Kent, which were formed as Africa
collided with Europe during the Alpine mountain building
about 15Ma. Towards the end of this period the River Medway
flowed from Kent north ultimately into the North Sea in
eastern Essex. Evidence for this are the Cherts from the
Lower Greensand Group from Kent now found in the Medway
River gravels and Head deposits. More recently, about
450,000 years ago, the course of the Thames
(which used to be a tributary of the River
Medway) has been pushed south by the
advancing ice during the Anglian.
Post lunch, the ‘remainers’ strolled along a
kilometre or so to Hadleigh Castle a 12th
century ruined fortification partly constructed
from Kentish Ragstone imported from across
the estuary. The castle’s strategic location
(see Figure 6) was perched on steep river
cliffs of London Clay. The weight of the heavy
fortifications possibly contributed to the most
recent landslides, which date from the 1890’s
with a third of the castle offset by 50ft. The
Ragstone is a hard, grey Limestone, in part
siliceous from the Cretaceous Lower
Greensand Group.

Many thanks to Ros and Ian for organising
and leading such a fascinating trip. Much
thought has gone into compiling this
informed self-guided Geology Trail, which
provides a great way to explore the
Figure 6: Hadleigh castle – rotational slip feature in the fore ground geological and heritage highlights of the
area.
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Evening Lecture:

Control the Drainage:
the Gospel accorded to Sinkholes

January 4th, 2019

By: Tony Waltham, Nottingham

Karst is a landscape that is distinguished by underground
drainage and is normally formed on limestone or gypsum. Its
impact on engineering geology is the distinctive suite of karst
geohazards, which are largely related to the holes in the
ground of varying size and unpredictable nature. The most
widespread and frequent geohazard is the development of
new sinkholes within the soil profile over a cavernous
limestone; they develop by suffosion, where soil is washed

Evening Lecture:

down into cavities in the stable rock. New suffosion sinkholes
are nearly all formed by rainstorms, new drainage inputs or
water table decline; they are therefore largely avoidable if the
gospel of drainage control is obeyed. Rock collapse to develop
new sinkholes is hugely less common, though drainage can
again be significant where water table decline reduces
hydrostatic support. Rock collapse is however a significant
geohazard where structural loading is inadvertently imposed
on an inadequate thickness of rock above an unseen cave.
Such failures can be avoided by adequate ground
investigation prior to commencing works. Most sinkholes in
soil and most collapses on rock are induced, wholly or
partially, by civil engineering activities, and are therefore
largely avoidable. Examples from around the world clearly
illustrate these themes, and the relative frequencies of events
confirm that drainage control is the golden rule on karst.
This presentation is largely a reprise of the Glossop Lecture
given by invitation to the Engineering Group of the Geological
Society in London in November 2015; its companion paper is
therefore already published at Quarterly Journal of
Engineering Geology and Hydrogeology, 2016, v49, p5-19.

The climate, palaeogeography and
early human settlement of Britain

February 1st, 2019

By: Prof. Nicholas Ashton, University College London
The human settlement of Britain
now stretches back to almost a
million years, but it has been a
history of brief incursions that has
been governed by the cyclical
changes in climate and the
changing status of Britain as an
island or peninsula of the European
mainland. This talk will discuss
research from the last twenty
years that has provided new sites,
better dating frameworks, rich
environmental information and a
growing understanding of the
importance of the North Sea Basin
and the Channel region for human access to Britain.
Evidence of the first pioneers has been found at sites such
as Happisburgh and Pakefield, or along the Bytham River.
Although access to Britain was unhindered, humans needed
to develop ways to cope with the long, cold winters of
northern Europe. Little is known about whether the first
colonisers had the benefits of fire, clothing or shelter, but by
500,000 to 400,000 years ago there is a large expansion in
the number of sites and the first good evidence of these
technologies alongside proficient hunting. With the creation
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of the Strait of Dover about 450,000 years ago and with the
progressive subsidence of the North Sea Basin, access to
Britain became increasingly difficult; human colonisation was
dependent on improved technologies to cope with cold
conditions at times of low sea-level. From 200,000 years ago
the archaeological record seems to show smaller populations
for increasingly brief occupations, whether they were late
Neanderthals or early modern humans. It is only as climate
warmed at the end of the Pleistocene and early Holocene that
we see a larger-scale repopulation of Britain.
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Evening Lecture:

The secret lives of Salt Giants:
March 1st, 2019
3D seismic data reveals new insights into the
structural evolution of salt-influenced passive margins

By: Sian Evans, Imperial College London

From deposition to diapirism, salt has a unique impact
on the tectono-stratigraphic evolution of a basin. Thick
evaporite units deposited during ocean desiccation
deform as a viscous fluid over millions of years, often
resulting in profound structural complexity. Classic
models of salt tectonics divide the basin into kinematic
domains of updip extension and downdip contraction, as
the margin tilts and the salt flows towards the centre of
the basin. However, nature is more complex than we can
imagine, and these simplified models are unable to
explain the diversity of structural styles and orientations
that we observe in salt-influenced basins. We use highquality 3D seismic datasets from around the world to
investigate: (i) how salt flow may be perturbed by
topographic relief on the base-salt surface, and (ii) how
lithological heterogeneity within the salt affects its
rheology. Physical analogue models also help to
constrain our interpretations. We show that base-salt relief
and/or intrasalt heterogeneity can significantly affect the
distribution of strain within the deforming salt and
overburden, resulting in drastic overprinting of the classic

extensional
and
contractional
domains.
A
better
understanding of the structural development of saltinfluenced basins and passive margins will reduce risks to
hydrocarbon exploration where salt-related structural traps
form a key play element.

Obituary: Howard Bartlett (1952 - 2018) Howard Bartlett joined the South
Wales Geologists’ Association at the age of 13 in October 1965 and remained a member
for the rest of his life, not missing a single Cardiff-based meeting in 52 years. He acted as
projectionist for over 25 years at meetings and also gave talks about his trips to China.
This early enthusiasm for geology was undoubtedly partly responsible for him being
appointed by Professor J. G. C. Anderson in April 1967 straight from school as a Junior
Technician in the Department of Geology, University College of South Wales &
Monmouthshire, now Cardiff University. The Department, the venue for Cardiff meetings,
was small then with only one Professor, six lecturers and four technicians and Howard spent
his whole working life (over 45 years) in the Department which, very much expanded,
became the present School of Earth & Ocean Sciences. He became a Senior Technician
before retiring in 2012 and as the longest serving technician he was a rich source of much
information about the previous academic, technical and administrative staff when the
writer compiled a 125 year (1891 - 2016) history of the staff in the School. He had been
a member of the GA since 1969.
His technician duties over the years ranged from making thin sections of rocks, curating the Departmental rock, fossil,
examination and map collections, servicing and repairing microscopes and projectors, to helping maintain the
Departmental drilling equipment. Most notable was taking part in the Departmental drilling programme to establish the
thickness of superficial deposits down to solid consolidated rock in a large area of South Wales. This was a published survey
conducted under Anderson (who in his later years was an Engineering Geologist), of immense value to the many utilities
involved in laying pipes, cables and new roads especially in the South Wales valleys. Of the 168 holes drilled, Howard was
involved in 87 of them. In 1968 he spent two weeks at Silbury Hill in Wiltshire on a joint investigation of the site with the
Archaeology Department which was filmed and broadcast by the BBC. In 1970 he appeared with Dr C. Blundell and Mr W.
Thomas together with the drilling rig on Very Very Varied, a children’s programme by HTV. In 1970 he assisted with
measuring the effects of Concorde’s sonic boom on the cliffs of St Brides Bay, Pembrokeshire; there was movement in
microns. He also helped Dr Robert Appleby in using the Analogue Video Reshaper. He had a particular skill in petrographic
microscope repairs and solved a curious optical anomaly in the writer’s microscope at a critical time in 2004. His curating
work led him to become a long standing subscriber to the Geological Curators Group (GCG) which he first joined in 1985
and even after retirement he continued to work for the WJEC preparing Welsh Geology practical examinations.
Howard died of cancer on January 25th 2018 and generously left £5,000 to the GA, which Council has invested in the
Callomon Porter Fund.I thank Alun Rogers, Cardiff cartographer, for the photograph and the GCG for information.
Bernard Elgey Leake
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GA Autumn Conference Field Meeting Report:Saltwells Nature Reserve 21st October, 2018
Leader: Graham Worton, Dudley Museum

By: Adrian Champion

The Conference itinerary for Sunday included a visit to beds are pebbly and gritty yellow layers of the Carboniferous
‘Dudley Museum at the Archives’ followed by 2 separate field Lower Coal Measures. The latter contain pencil thin black coal
trips. One group visited Wrens Nest and the other Saltwells streaks, the remains of trees lying among the pebbles of an
Nature Reserve (originally named after salty springs fabled old river bed. The unconformity represents a 100Ma gap
for their healing and rejuvenating properties). ‘Dudley encompassing the Caledonian orogeny, a period of uplift and
Museum at the Archives’ is a new facility and contains world erosion, deposition of new layers of Carboniferous strata then
class displays of Black Country fossils and important local uplift again during the Variscan Orgogeny and unbelievably
minerals. Before examining the
the Silurian and Carboniferous beds
collection we had an extra special
have the same dip. No wonder this
treat, a viewing of an original signed
is an SSSI!
William Smith travelling map of
On the walk down to Doulton’s
England and Wales complete with
Clay Pit Graham pointed out the
its case and Memoir [see Figure 1].
wooded hill to the west of the
The map, number B22, was
tramway which is all spoil from the
published in 1816 and includes a
clay pit. From the viewing platform
‘Sketch of the Succession of Strata
exposures of Middle and Lower Coal
and their relative Altitudes’.
Measures are visible in the facing
escarpment. Sandstone, clay and
We could have spent longer
coal (Heathen Coal seam) are all
admiring the map and museum
visible. The top of the pit is uneven
exhibits, but time was pressing and
the 2 parties headed in different
and is where the valuable South
directions – northwest to Wrens
Staffordshire Thick Coal seam was
Nest or southwest to Saltwells.
stripped off during the Industrial
Revolution. The other important
The Saltwells field trip began with
rocks of the industrial age were the
introductions by Alan Preece
Figure 1: Detail of Smith Map No. B22 black clays and ironstones. The
(Reserve manager) and Graham
the London area and Chilterns
fireclay was hauled by tub up the
Worton (Keeper of Geology for
Dudley MBC and our field trip leader). The 2 geological SSSI’s inclined tramway to Brewin’s Cutting for loading onto barges
are accessed by a path up a mineral tramway to the Dudley and shipping to The Potteries (and elsewhere) where it
No.2 Canal. Following a short walk there was a surprise in became Doulton sanitaryware. Doulton’s Claypit is an
store on reaching the canal towpath: an exposure of important geological SSSI, but it also has a marshy base
noted for its flora and fauna,
black/green basalt/dolerite
including the rare Southern
where a dyke was intruded
Marsh Orchid and several
307Ma. [See Figure 2] The
species of dragonfly and
contact between it and
butterfly.
adjacent sedimentary rocks
is not visible, but the nearby
The road to the Red House
yellow sandstones containing
Glass Cone passed an
what are believed to be
impressive stair of locks with
fossilised steam/gas bubbles
at least 8 sets of gates. The
arising from the heat of the
Cone is an impressive 100
intruded
basalt/diorite
foot brick cone built between
1788-94.
Glass
was
boiling
waters
in
the
manufactured there until
sediments. This suggests the
1936. Today it is an integral
sandstone was semi lithified
when the intrusion occurred.
part
of
the
industrial
archaeology of the Black
We progressed east along
Country. We enjoyed lunch in
the towpath and under the
Figure 2: Graham explains the geology
the sunshine and then
Highbridge
Road
Bridge
(1858) to a rockface called Brewin’s Canal Section. Here the watched a skilful glassblower making a fragile glass vase.
unconformity between Silurian sediments and the basal beds
The blue skies had now given way to a thin veil of cloud and
of the Black Country coalfield can be plainly seen. The lower we needed to return to Birmingham and head our separate
layers are the Upper red and greenish micaceous silty Silurian ways, but not before thanking Graham Worton for his most
sandstones (Red Downtonian strata) representing the end of interesting and informative field trip. A return visit is needed
the Silurian as the Iapetus Ocean was closing. The overlying to explore this under appreciated part of the UK.

14

Magazine of the Geologists’ Association Vol. 17, No.4 2018

Field Meeting Report: Wealden ‘Smokejacks’ brickworks (revisited)
Leaders: Peter Austen & Ed Jarzembowski
Eight stalwart members and guests gathered in the garage
of Smokejacks car park on a wet and windy day, after two
months of exceptionally dry and calm weather! Following an
initial introductory talk and display of representative finds,
the party ventured out into the rain and into the quarry
(claypit). Fieldwork concentrated on the now popular but thin
plant-debris bed near the top of the North East face which

29th July, 2018

By: Ed Jarzembowski & Peter Austen

Elsewhere on the North East face, with clay balls rapidly
forming on his boots, keen new-comer Gordon McKeown
found some trace fossils including fine examples of
Palaeophycus on the underside of a siltstone scour fill when
the clay was washed away. Biddy Jarzembowski (BJ)
investigated some ironstone concretions lower down but the
ground proved too soft for hammering. Mike Webster had

Figure 3: Selenite crystal. Photo.:
PA/FC

Figure 1: Turtle centrum. Photo.:
Karen Philbin/Fred Clouter (FC).

recently found insects in one such
concretion (Austen & Batten, 2018: fig.
23B–D; Zheng et al., 2018: fig. 5).
Subsequent mechanical preparation of
the hindwing of a butterfly bug from this
assemblage by EJ (Figure 4) revealed
that it belonged to a new species of the genus Valdicossus,
otherwise known only
from the lowermost
Weald
Clay
on
Cooden beach in East
Sussex.
A
new
reconstruction of a
butterfly bug by BJ is
presented
here
(Figure 5 as we now
know that they were
less cicada-like than
previously thought
(Jarzembowski et al.,
2016). The distinctive
thoracic body plates
had
been
found
in the Smokejacks
ironstone concretions
but were a puzzle for
years
(Twitchett,
2011).

Figure 2: Stereo-electron
micrograph of pyritised wood (aff.
Pseudofrenelopsis) showing cell
structure (tangential fracture).
Photo.: Yan Fang/EJ/FC.

had been hand-dug recently. Before the weather turned,
Wealden amber (‘chiltonchineite’) from this horizon, found by
Alan Prowse and
Alistair Wallis, had
yielded
small
inclusions for the
first time. These
have
now
been
confirmed
as
filamentous microorganisms by JeanPaul and Simona
Saint Martin (Paris).
Karen
Philbin's
vertebra from the
Figure 4: Hindwing of new
same horizon (Figure
butterfly bug (palaeontinid)
1)
had
been showing colour pattern. Photo.:
Terry Keenan/FC
confirmed by Sandra
Chapman (London)
as indeed belonging to a turtle. EJ now picked up a broken
crocodile-like tooth from the diggings which curiously lacked
enamel due to abrasion or ingestion. Thorough wetting by the
weather highlighted the layering including a plastic white clay
underlying and contrasting with the grey and brown,
carbonaceous debris bed. The origin of the white clay was
discussed with Graham Hickman but needs mineral analysis.
Some of the well-pyritised plant debris from the bed (Figure
2) had weathered over the years producing glistening
selenite crystals (Figure 3) and specks of yellow jarosite
(Austen et al., 2017: fig. 3). Fossil collectors therefore need
to beware of pyrite decay and stained selenite looking like
amber.

Increasingly damp
and
muddy
but
Figure 5:
satisfied, we finished
New Wealden palaeontinid water our visit early in midcolour by Biddy Jarzembowski
afternoon. We shall
(wingspan 13 cm). Scan: EJ
hopefully return in
autumn in less inclement weather. Our grateful thanks to
Wienerberger Ltd for continuing access to this Scientifically
Important Site.
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News item: Voyages in Deep Time
By: Julie Harrald, Herefordshire & Worcestershire Earth Heritage Trust
Voyages in Deep Time is an exciting project by the the Ice Age features of the landscape.
Herefordshire and Worcestershire Earth Heritage Trust,
The apps are available for four locations in Herefordshire
supported by the Heritage Lottery Fund and the Bransford and Worcestershire - the Lickey Hills (south-west of
Trust, which has developed free smartphone apps to Birmingham), Martley (Worcestershire), Little Doward
encourage people to visit and enjoy learning about local (Herefordshire) and the Olchon Valley (bordering the Black
geological sites that tell us
Mountains). Although the
what our part of the world was
apps are intended to be
like millions of years ago – in
used in the field at these
deep time.
locations, the Voyager app
can also be used anywhere
Deep Time Voyager, is a
indoors,
providing
an
survival game taking the user
on a voyage of discovery in
engaging and informative
ancient environments. It is
class-room exercise, or at a
aimed at children (aged 11 –
fixed location outdoors for
people
with
mobility
15) or tourists, although it is
problems. Voyager is also
interesting
and
fun
for
available for Bredon Hills
everyone to use.
(Worcestershire), Wrens
GeoExplore, aimed at ANext (Dudley) and the
Level students or adults with
Malvern Hills.
some geological knowledge, is
The apps are available
a pocket data gathering tool
free to download from
you can keep on your phone.
Google Play or Apple
It asks the user to carry out a
iStore, search for “Deep
geological exercise at a local
Figure 1: Students from the Chantry School carrying
Time Voyager” or “Deep
site and provides a digital
out Voyager activity in Martley
Time GeoExplore”.
toolbox to help you do it. The
GeoExplore toolbox is useable as a standalone item anywhere
in the world and includes compass, clinometer, rock naming
For more details about the project, how to use it in schools
charts and a simple logging tool. The various exercises and to find out how to produce content for your local area
include geological mapping, examining the structure of rocks, please see our website at https://deeptime.voyage/.
looking for palaeoenvironmental evidence and interpreting

16

Magazine of the Geologists’ Association Vol. 17, No.4 2018

News item: Don’s boots returned to Cambridge after 191 years in Scotland
By: Dr Douglas Palmer, University of Cambridge
PRESS RELEASE FROM the Sedgwick Museum, University of Cambridge
In 1827, Darwin’s geological mentor, the Reverend Adam
Sedgwick, Woodwardian professor of geology in the
University of Cambridge, made a geological tour of Scotland.
At the end of the trip Sedgwick called upon Charles Lyell at
Kinnordy, his ancestral home in Forfarshire (now Angus).
The 42 year-old Sedgwick was an established star of the
revolutionary new science of geology, as was the 30 year-old
Lyell, who wrote one of the most influential books in mid 19th
century science. Lyell’s ‘Principles of Geology’ became the
scientific ‘bible’, which Darwin took with him on the voyage of
the Beagle.
On departure from Kinnordy, Sedgwick left his boots
behind. Now, in the bicentenary year of Sedgwick becoming
Woodwardian professor (1818), the boots have been
returned to Cambridge, kindly donated by relatives of Lyell,
the Gifford family, who still live at Kinnordy.
Such was Sedgwick’s prestige, that until recently the boots
have had held pride of place on the piano in the library at
Kinnordy. A relative of the Gifford’s remembers noticing the

September 13th, 2018

‘wee tackety’ boots with their nailed soles still sitting on the
piano in the 1970s. Although the piano has now gone, the
boots, carefully labelled as ‘Presented by Professor Sedgwick,
Sept. 24th, 1827, Post diluvian?’ have been well looked after
and are in remarkably good condition.
The ‘Post diluvian’ end-note is a geological in-joke between
Sedgwick and Lyell. It refers to the biblical Flood and the
creation of humankind, an increasingly contentious topic at
the time with debate over the nature and relative age of
diluvial deposits in relation to their fossil remains.
The boots have gone on display in the University of
Cambridge’s Sedgwick Museum as part of the bicentenary
celebration of Sedgwick becoming the 7th Woodwardian
professor in 1818. The Museum was built as a memorial to
Adam Sedgwick and opened in 1904 by King Edward VII who
had first met Sedgwick in 1847 at Osborne House on the Isle
of Wight, when he was just 6 years old.
For further information contact: Dr Douglas Palmer
Email: douglascpalmer@gmail.com; dp315@cam.ac.uk

Figure 1: Adam Sedgwick’s hobnailed field boots would have been custom made by his bootmaker, probably
in Cambridge. Their thick soles with hobnails and horseshoe-shaped heel plates improved durability and grip
on rough ground. Whilst the hobnails are well worn, the well-made leather uppers are still in good condition.
The curious and distinctive inserts, which expand the toecaps, suggest that Sedgwick suffered from a foot
condition such as bunions.
Text & Photos copyright Sedgwick Museum, University of Cambridge
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Circular No 1018 December 2018
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. 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.

Graham Hickman arranges UK field meetings and Ian Sutton is responsible for overseas excursions. Website for further details
https://geologistsassociation.org.uk/ukfield: https://geologistsassociation.org.uk/overseasfield
BOOKINGS AND PAYMENT: These should be made through Sarah by email: fieldmeetings@geologistsassociation.org.uk phone 020 7434 9298 or
through the GA website. Please give an email and emergency contact number. Unless otherwise stated the cost is £5 per day for members. Locations
and timings of field trips will be given nearer the time and once payment has been received. Field meetings are open to non-members but subject to a £5
per day on top of the normal administration fee. The surcharge for overseas field trips will be equivalent to a year’s Membership of the GA which we
would recommend is used as membership for that year. (Associate £30, top-up for Joint £25 or £20, Student £20). Priority will initially be given to GA
Members. Book online or 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 2019
Saturday 6 & Sunday 7 April
GA Devon Weekend Field Trip
Leader: Prof John Cope
Location: Totnes, South Devon
This weekend trip will examine the Devonian
and Permian rocks south of Torbay and towards
Start Point. Starting with the Devonian
succession, near Brixham, including
stromatoporoid reef limestones with local
fissure-filling infills of Permian red-beds.
Attendees to arrange their own
accommodation. Totnes is recommended as
this would avoid using the Dart Ferry or an
inland detour.
Meeting points and further details will be
communicated to participants nearer the time.
Cost: £10 GA Members
Saturday 18 & Sunday 19 May
GA Yorkshire Coast weekend fieldtrip
Leaders: Prof Peter Rawson & Dr John Wright
This GA weekend Field Trip is being held to
celebrate the planned publication of a new
edition of GA Guide 34, “The Yorkshire Coast”,
and forms part of “Yorkshire Geology Month”.
Jurassic, Cretaceous and Pleistocene localities
in the vicinity of Scarborough will be visited,
and members should book accommodation in
Scarborough, where there is a wide range of
hotels and B&Bs.
Meeting points and further details will be
communicated to participants nearer the time.
Participants are responsible for booking their
own accommodation.
Cost: £10 GA members
Sunday 28 July
The Wealden Excursion
Leaders: Peter Austen & Ed Jarzembowski
Location: Wealden – exact location to be
decided.
This trip continues the popular annual Wealden
excursions and again will visit one of the sites 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.
Meeting points and further details will be

communicated to participants nearer the time.
Cost: £5
Friday 20 September - afternoon
Behind the scenes geology store tour
Bristol Museum & Art Gallery, Bristol
Leader: Debbie Hutchinson
During 2019 we hope to celebrate the
publication of the new GA guide to the geology
of the Bristol area. This trip will take a ‘behind
the scenes tour of the library and geology store’
at the Bristol Museum and Art Gallery revealing
some of the unseen treasures. We are limited
to a maximum tour size of 10 people, however
it can be run more than once in the afternoon if
required.
Attendees wishing to stay on and make a
weekend of it by attending the field trip on
Saturday 21/09 should arrange their own
accommodation and sign up to that event
separately.
Meeting points and further details will be
communicated to participants nearer the time.
Please note access to the geology store
requires negotiating a stairway of 10-15 steps,
there is no wheelchair access. However, for
access to the library on the second floor a lift is
available.
Cost: £5 will be same for both members and
non-members
Saturday 21 September
Jurassic geology around Bath/Bristol, Bath
Leader: Prof Maurice Tucker
Prof Maurice Tucker is one of the authors, in
the soon to be published and updated, GA
guide to the geology of the Bristol area. The
Saturday trip will visit Brown’s Folly near Bath
and Midford to examine the rocks of the Great
Oolite Group and Inferior Oolite.
Attendees wishing to take the ‘behind the
scenes tour of the library and geology store’ at
the Bristol Museum and Art Gallery’ on the
Friday afternoon before hand (20/9) should
arrange their own accommodation and sign up
to that event separately.
Meeting points and further details will be
communicated to participants nearer the time.
Cost: Members £5

Magazine of the Geologists’ Association Vol. 17, No.4 2018

OVERSEAS FIELD MEETINGS 2019
Geological Highlights of Morocco
March 30 – April 8
Leaders Mohamed Segaoui (Morocco-GeoTravel) and Prof Dave Martill (University of
Portsmouth)
Please register with Sarah at the GA Office or
on the GA website. Do not book travel until
your place on the tour has been confirmed by
the office.
This trip is fully booked but if you would like
to go on the waiting list please contact
Sarah in the GA Office
Shetland
Tuesday 4 -Tuesday 11 June
Leaders: Allen Fraser and Robina Barton.
Our first three days will be spent on the islands
of Unst and Fetlar where we will examine
aspects of the Shetland Ophiolite nappes. These
will include depleted mantle and magma
chamber rocks, inter-nappe sheared
conglomerates and a later granite intrusion. We
will also visit abandoned chromite quarries
from the 19th and 20th centuries and a
restored horse-driven ore crushing circle.
The remaining days will be spent on Mainland
(Shetland’s largest island). In the north we will
see evidence of the Storegga Slide tsunami and
visit the best exposure of the Great Glen Fault
in Britain as well as quarries in the Northaven
Plutonic Complex. A whole day will be devoted
to exposures of a Devonian volcano in an Old
Red Sandstone basin. Another day will be spent
traversing the metamorphic and granitic rocks
of Central Mainland. We will also investigate
the metamorphic rocks and Devonian basin
sediments of South Mainland. Here we will see
Upper Dalradian phyllites, meta-volcanics, a
massive sulphide deposit and Viking soapstone
quarries. Sedimentary basin deposits include
desert dune, alluvial fan, river and lake
sediments with fish fossils. Generally there will
be evidence of glacial activity and rapid sea
level rise including St. Ninian’s Isle sand
tombolo. Members of this field trip will need to
make their own arrangements to get to Lerwick
in Shetland
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Cost and Booking: Approximate costs Twin
/Double £675 Single £785 These fees include 3
nights half board accommodation at the Saxa
Vord resort at Haroldswick, Unst and four nights
B&B Lerwick. Also included are the services of
Allen and Robina, transport by minibus, inter
island ferry charges and entrance fees to Unst
Heritage Centre.
Please note that the number of places for this trip
is strictly limited to 20. Single rooms in Mainland
are also very limited Booking form available on
website or contact
Sarah@geologistsassociation.org.uk
2020
Geological and Archaeological trip to the Teke
Peninsula of Lycia in Southern Turkey
15 - 25 April
Leaders: Professor David Bridgland, Dr Robert
Westaway and Alison Ure.
Cost £860 with a minimum of 10 people
attending. Please look at the GA website or
contact Sarah for registering or for further details
GROUPS (LG) & AFFILIATED SOCIETIES
Amateur Geological Society
http://amgeosoc.wordpress.com
starfields@tiscali.co.uk
December 11 Enigmatic Minerals of the UK –
Mike Ramsey
Association of Welsh RIGS Groups
www.wcva.org.uk/members-partners/nvosearch/detail?id=906675
Avon RIGS
http://avonrigsoutcrop.blogspot.co.uk/
Bath Geological Society
www.bathgeolsoc.org.uk
Bedfordshire Geology Group
www.bedfordshiregeologygroup.org.uk
Belfast Geologists’ Society
www.belfastgeologists.org.uk
Black Country Geological Society
www.bcgs.info
Brighton & Hove Geological Society
www.bhgs.org
Bristol Naturalists’ Society
www.bristolnats.org.uk/geology
British Micromount Society
http://britishmicromountsociety.homestead.com
Bucks Geology Group
www.bucksgeology.org.uk
Cambridgeshire Geological Society
www.cambsgeology.org
Carn Brea Mining Society
www.carnreaminingsociety.org.uk
Cheltenham Mineral and Geological Society
http://cmgs.yolasite.com/society.php
Croydon Natural History and Scientific Society
www.greig51.freeserve.co.uk/cnhss/
Cumberland Geological Society
www.cumberland-geolsoc.org.uk
Cymdeithas Daeaeregwyr Grwp De Cymru:
South Wales Geologists’ Association (LG)
www.swga.org.uk
December 15 (Swansea): The adventures of
Curiosity rover in Gale crater: exploring the
geology of Mars by robot - Prof Sangeev Gupta
January 12 (National Museum, Cardiff): Holiday
Geology
January 26 (Cardiff): Life in the Freezer: how
microbes live in the coldest places on Earth - Dr
Liz Bagshaw
February 16 (Swansea): Wholesale
reconfiguration of the biosphere in the
Anthropocene: a sustainable or unsustainable
pattern? - Prof Mark Williams
March 23 (Cardiff): AGM and Archaeopteryx: the
story of an iconic fossil: Cindy Howells (NMW)
All meetings commence at 11.00am except for
the AGM which begins at 10.30am. Free
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Cymdeithas Y Daeaereg Gogledd Cymru:
North Wales Group Geologists’ Association (LG)
www.ampyx.org.uk/cdgc/cdgc.html
Devon RIGS Group
www.devonrigs.org.uk
Devonshire Association (Geology Section)
www.devonassoc.org.uk
Dinosaur Society
www.dinosaursociety.com
Dorset Group (LG)
https://dorsetgeologistsassociation.org/
Dorset Natural History & Archaeological
Society
enquiries@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
December 8 Wine, Whisky and Beer: the role of
Geology – Prof Alex Maltman
January 12 The Case for a mega-tsunami in the
Mediterranean about 80ka ago – Prof Jim Rose
February 9 The long and moving story of the Great
Glen Fault – Dr Mike Allen
March 9 Incredible Ichthyosaurs – a decade
studying Jurassic Sea Dragons – Dr Dean Lomax.
Edinburgh Geological Society
www.edinburghgeolsoc.org
Essex Rock and Mineral Society (LG)
http://www.erms.org/
December 20 Sandy Science - Ian Mercer
Farnham Geological Society (LG)
www.farnhamgeosoc.org.uk
December 14 Jungle Volcano- Prof Chris Jackson
Friends of the Sedgwick Museum, Cambridge
www.sedgwickmuseum.org/activities/
friends.html
GeoLancashire (LG) www.geolancashire.org.uk
December 7/14 (date to be confirmed) A talk on
his recent visits to the Yukon in pursuit of gold
and to Angola searching for diamonds - Joseph
O’Neill
January 25 The Dalradian of N W Scotland Lesley Collins
February 15 Annual General Meeting Aspects of
the geology of Bhutan – Peter Del Strother
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 12 Atlas of the Underworld:
Paleo-subduction, geography atmosphere
and sea level reconstruction from present
day mantle structure – Douwe van der
Meer
January 9 Earthquakes and active faults in
central Italy - Dr Zoe Mildon
February 13 The effects of stratigraphy on
the London Underground - Dr Jonathan Paul
March 13 Cheddar Man - Dr Tom Booth
(NHM)
Hastings & District Geological Society
www.hastingsgeology.btck.co.uk
Hertfordshire Geological Society (LG)
www.hertsgeolsoc.ology.org.uk
December 13 A Brief history of life in 10
fossils - Dr Paul Taylor.
Horsham Geological Field Club
www.hgfc.org.uk
January. 9 Graham Land, Antarctic Peninsula: a
geo/bio travelogue - Anthony Fogg
February 13The Chalk cliffs and shore platforms of
Sussex - Dr David Robinson
March 13 Green Men, French food and fossils:
Brexit and the Bajocian - Bob Chandler.

Huddersfield Geology Group
www.huddersfieldgeology.org.uk
Hull Geological Society
www.hullgeolsoc.org.uk
January 17 Exploring Morocco’s
Palaeontological Riches- Dr Michael Oates.
February 21 The Quaternary record of the
British Ice Sheet – Prof Chris Clark
March 28 AGM
The Jurassic Coast
www.jurassiccoast.com
Kent Geologists’ Group of the Geologists’
Association (LG)
www.kgg.org.uk
December 18 Christmas Evening
Kingston Lapidary Gem & Fossil Society
kingstonlapidarysocietyhull@gmail.com
The Kirkaldy Society - Alumni of Queen Mary
(LG)
Leeds Geological Association
www.leedsga.org.uk
Leicester Literary & Philosophical Society
(Geology)
www.charnia.org.uk
January 7 The Ediacara biota and its role in the
evolution of the modern world: an update of
recent major advances – Dr Phil Wilby
January 16 The Shap granite – A Lake District
conundrum - Dr Andrew Miles
February 13 Members evening
February 27 Rivers in the rock record: from
Utah to Wales – Dr Catherine Russell.
March 9 Annual Saturday Seminar: Geology
under the Sea
March 13 Precursor to UK Pennsylvanian Coals:
Exploring Biogeochemical Processes in the Late
Mississippian Rheic-Tethys Seaway - Dr Joe
Emmings
Liverpool Geological Society
www.liverpoolgeologicalsociety.org.uk
Manchester Geological Association
www.mangeolassoc.org.uk
Medway Fossil and Mineral Society
www.mfms.org.uk
Mid Wales Geology Club
www.midwalesgeology.org.uk
Midweek Geology Club
http://mwggyorkshire.org.uk/
Milton Keynes Geological Society
http://mkgeosoc.org/
Mineralogical Society
www.minersoc.org
Mole Valley Geological Society (LG)
www.mvgs.org.uk
January 10 Burning planet: the story of fire –
Professor Andrew Scott
February 14 The sorry tale of Johann Beringer:
fake fossils by the thousand in early 18th c
Germany – Dr Paul Taylor.
March 14 Travels, trials & tribulations of an oil
explorer – Dr Peter Dolan.
Newbury Geological Study Group
www.ngsg.org.uk
Norfolk Mineral & Lapidary Society
norfolkminandlapsoc.homestead.com
Norfolk Geodiversity Forum
www.norfolkbiodiversity.org
North Eastern Geological Society
www.negs.org
North Staffordshire Group of the Geologists
Association (LG)
www.esci.keele.ac.uk/nsgga
December 6 Christmas Social & 70th
Anniversary Celebrations Into the dark: a
journey to the frontiers of mineral and metal
extraction - Andrew Bloodworth
January 24 The geomorphological and
geological impacts of glaciers: recent insights
from glacial land systems -Dr Richard Waller
February 7 BGS collections: over 200 years in
the making -Dr Michael Howe
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March 14 AGM & Chair’s Address Dr Stuart
Egan
Open University Geological Society
www.ougs.org
Oxford Clay Working Group
Email: saurian@live.co.uk
Oxfordshire Geology Trust
www.oxfordshiregeologytrust.org.uk
Peak Lapidary & Mineral Society
http://web.onetel.net.uk/~thedannatts/PLMS/In
dex.html
Phoenix Geological Club
Email: kwaston@hotmail.com
Plymouth Mineral & Mining Club
www.denul.net/pmmc/
Reading Geological Society (LG)
www.readinggeology.org.uk
December 3 The Geology of London - Diana
Clements
January 7 AGM and Members Evening Social
event – member's presentation
Gleanings from my cabinet of curiosities-Dr Kit
Brownlee
February 4 Geological Storage of Radioactive
Waste -Prof John Cosgrove
March 4 Presidential Address
Royal Geological Society of Cornwall
Kowethas Riel Dororiethel KernowRoyal Geological Society of Cornwall 1814
www.geologycornwall.com
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
Tertiary Research Group
www.trg.org
Ussher Society
www.ussher.org.uk
Warwickshire Geological Conservation Group
www.wgcg.co.uk
Welsh Stone Forum
www.museumwales.ac.uk/geology/welshston
eforum/about-the-welsh-stone-forum/
Westmorland Geological Society
www.westmorlandgeolsoc.co.uk
January 19 Returning Carbon to Nature: carbon capture
and storage – Prof Michael Stephenson
February 20 AGM followed by Presidential address by Dr
Graham Leslie
March 20 Gold Mine in the Clouds: the ErtsbergGrasberg mine in West Papuav - Prof Kent Brooks
West of England Group of the GA (LG)
www.wega.org.uk
West Sussex Geological Society (LG)
www.wsgs.org.uk
December 14 Members Xmas meeting. Geological
Excursions around Orkney Islands – John Lonergan
January 18 Gold mining in South Africa – a
geologist’s perspective – Nigel Hoad
February 15 AGM followed by The Brief Geology of
Easter Island – David Bone
March 15 The Core of the Earth – Prof Lidunka
Vocadio
The Woolhope, Hereford
www.woolhopeclub.org.uk
Yorkshire Geological Society
www.yorksgeolsoc.org.uk

A message from the Honorary Secretary... 150 years ago!
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SPECIAL EVENTS 2019
February 23
Essex Rock & Mineral Show
www.erms.org.uk
May 4-5
Lyme Regis Festival
www.fossilfestival.co.uk/
May 4 -12
GeoWeek

www.bgs.ac.uk/geoweek/?src=topNav

Upload your own events on to
interactive website

May 17
   
Geologists’ Association
Student Symposium (GASS)
https//
geologistsassociation.org.uk
October 13-19
Earth Science Week

www.geolsoc.org.uk/earthscienceweek

Upload your own events on to
interactive website

October 18-20
GA A
Conference
University of Manchester
conference@geologistsassociation.org.uk
November 2
Festival of Geology
University College London
https//geologistsassociation.org.uk
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Field Meeting Report: Herts Geological Society:
County Mayo, Ireland
Organiser: Liam & Cathy Gallagher, Herts Geological Society
Leader: Prof John Graham, Trinity College Dublin

18th - 22nd September, 2018

By: Lesley Exton

current juxtaposition occurred.
On a very changeable Friday (due to the
tail-end of Ali) we focused on the arc
volcanics, largely early Ordovician in age,
their coarse gained mid-Ordovician
the
sedimentary
cover
and
unconformably
overlying
Silurian
succession. The Lough Nafooey Group is
divided into 3 or 4 units, the lowest being
a series of altered basaltic pillow lavas
(spilites), succeeded by a series of more
evolved volcanic rocks, then another unit
of more basic eruptive rocks. This was
where we started in the field with the
Knock Kilbride Formation which did show
some good pillow structures but was
dominated by more massive lavas. The
only age control for the area comes from
a thin graptolitic mudrock horizon just
north of where we were. We then moved
down the succession to the more silica
Figure 1: Silica rich volcaniclastic deposits of the Finny Formation
rich volcaniclastic deposits of the Finny
When the GA Magazine editor Liam Gallagher, in his role as
Formation (See Figure 1).
HGS President, suggested a visit to the land of his ancestors
The Ordovician rocks that crop out over much of South
for our 2018 long weekend trip, our Chairman Haydon Bailey
Mayo are preserved in the South Mayo Syncline. While the
knew just the man to lead it. He’d met John as a
two uppermost formations are common to both limbs, there
postgraduate student and knew of his interest in the geology
are significant differences in the lower formations. In the
of Ireland so put the two in touch; this field trip was the
south limb succession the Rosroe Formation and our next
result.
stop conglomerates dominate with abundant arc debris. This
Participants made their own arrangements to get to Ireland
formation is important in terms of its provenance and in
West Airport (Knock) where they were picked up and
assessing potential linkages to Connemara whose
transferred to Westport, our centre for the field trip. Most
geographical position in the Ordovician remains the subject of
arrived on Thursday either late morning or early afternoon
and spent the rest of the day exploring
the town and quay, before meeting up
with our leader at the hotel in the early
evening. A few, however, had decided to
come a day early in order to attempt the
climb of Croagh Patrick, Ireland’s holy
mountain, and some had a far more
eventful journey due to Ali, the first
named storm of the season!
The geology of western Ireland
preserves
the
Laurentian
cover
(Dalradian) in North Mayo, ophiolite
remnants, an accretionary complex in the
Clew Bay area, and arc volcanic rocks and
their associated forearc basin in South
Mayo. In the Caledonides the region is
unusual in preserving, in Connemara, a
Laurentian cover sequence (Dalradian) to
the south of scarcely deformed arc rocks.
The overlapping of the timing of events in
Connemara and South Mayo has led to
Figure 2: Derryveeny Formation, a spectacular unit of conglomerates
various suggestions as to when their
and sandstones
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speculation.
The Silurian dips steeply south and rests unconformably on
the Lough Nafooey Group that dips very steeply northwards.
It starts with the Lough Mask Formation, non-marine strata,
these are then succeeded by the Kilbride Formation, a
shallow marine quartzose clastic unit in which were seen
Skolithos burrows and corals. Red and green mudrocks, the
Tonalee Formation indicative of an outer shelf environment
follows, which in turn is succeeded by coarse grained
volcaniclastic turbidites, the Lettergesh Formation. It is likely
this succession represents a rapid deepening due to localised
subsidence produced during strike slip adjustment during
orogenic stabilisation.
After lunch of soup and sandwiches with a magnificent view
at Marie Lukes Bar (prearranged as they only usually serve
food on a Sunday) we made our way to Derry Bay through a
bogwood landscape to the Derryveeny Formation, a
spectacular unit of conglomerates and sandstones (see
Figure 2). The conglomerates are dominated by metamorphic
debris and are unconformably overlain by the Killary Harbour
succession. It is now been accepted that they provide a
sedimentary linkage with Connemara.
Our next stop was in an old quarry cut into a Tertiary
dolerite sills, on Drumcoggy Mountain which also provided
excellent views. Eastwards we could see the lowlands of the
mainly Visean Carboniferous limestone, westwards the basal
Carboniferous conglomerates of the Maumtrasna Plateau.
When the faulting took place to produce this geometry
remains unresolved. Southwards, though, we could definitely
see the next storm rapidly approaching!
Our final stop for the day was in a zone of strong
deformation trending north-east south-west, the Bohaun
Figure 3: Pillows are still evident in these basic
volcanic rocks of the Bohaun Volcanic Group but are
very strongly elongated

Figure 4: Tabular limestones with Syringopora corals

Shear Zone. Pillows are still evident in these basic volcanic
rocks of the Bohaun Volcanic Group but are very strongly
elongated (see Figure 3).
Saturday was a far calmer and brighter day and we focused
on the Carboniferous geology of North Mayo which rests
unconformably on the Dalradian succession.
Starting the day at Bunatrahir Bay near the base of the
Downpatrick Formation, a marginal marine and non-marine
mixed unit with clear tidal influence and abundant evidence
of desiccation, paleosols, ostracod-rich limestones of
restricted environments and more tabular limestones with
Syringopora corals (see Figure 4). It also introduced us to
gilgae structures (see Figure 5), which most of us hadn’t
heard of before and which are produced by repeated swelling
and desiccation under strongly seasonal conditions.
A drive down a narrow road brought us to Downpatrick
Head and after a short walk we reached the cliff edge from
where we could see Dun Briste Stack, the lower parts of
which are the Downpatrick Formation. It is capped by the
tabular limestone from the base of the Moyny Limestone
Formation. After looking at Dun Briste Stack from both sides
keeping well away from the edge of the cliff (See Front
Cover), we then moved over to the west side of Downpatrick
Head. Here we were able to examine the gently inclined
typical mixed nature of the lower part of the Moyny
Limestone Formation. We returned to the coach via the
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Figure 5: gilgae structures; produced by repeated swelling and
desiccation under strongly seasonal conditions
blowhole, now safely fenced off, complete with
viewing platform and explanation boards.
After lunch at the Céide Fields Visitor Centre,
Ballycastle we had a guided tour around an
excavated stone wall of one of the fields of the
archaeological site. It is the most extensive Neolithic
site in Ireland with the oldest known field systems in
the world, 12km2 have so far been mapped. Most of
the remains of the stone field walls, houses and
megalithic tombs are preserved beneath a blanket of
peat. Looking back 6,000 years this area would have
been pasture, however a drop in temperature and an
increase in rainfall created ideal conditions for a
blanket bog to form; Climate change in action. Before
we left we nipped across the road to the Céide cliff
section viewpoint, whose base is the top beds of the
Minnaun Formation, middle beds the Downpatrick
Formation and top beds the base of the Moyny
Limestone Formation.
Our final stop of the day was Kilcummin Head
where we looked at the upper part of the

Figure 6: Mullaghmore Sandstone Formation; inner shelf
deposits with evidence of wave action and bioturbation

Figure 7: John by the strongly deformed serpentinites

24

Mullaghmore Sandstone Formation, which was
deposited following a sea level drop in
Arundian times. Examples of tidally influenced
fluvial deposits, shallow shelf deposits with
hummocky cross-stratification and inner shelf
deposits with evidence of wave action and
bioturbation could be seen (see Figure 6).
Sunday morning focused on the geology of
Clew Bay. Scattered outcrops along the south
side preserve elements of an accretionary
complex, a dismembered ophiolite and an
unconformity. We started the day by
ascending the first part of the Croagh Patrick
pilgrims path. The first exposures on the west
side were low grade metasediments of the
Killadangan Formation, part of the Clew Bay
Complex that is currently thought to be part of
the Dalradian succession. A little further up we
encountered serpentinites with strong S-C
fabrics, part of the dismembered ophiolite (see

Figure 7). We hadn’t time to go further up but
the Clew Bay Complex is unconformably
overlain by the strongly deformed Silurian
Croagh
Patrick
Succession.
Quartzose
sandstones in the lower part of the succession
form the crags of Croagh Patrick peak above
us which a couple of the party had climbed on
Thursday.
Before we descended we first turned round
and looked across the bay. Clare Island to the
west lies within a major Variscan fault zone
that downthrows Carboniferous rocks to the
north. Erosion of these softer younger rocks
produced a topographic low in this area that
was exploited during the Quaternary
glaciations. As a result the bay contains a
myriad of islands which is actually a drowned
drumlin field (see Figure 9).
Our second stop was the eastern end of
Falduff Strand. The fine grained rocks here
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the Knockmore Sandstone Formation
whose bedding dips moderately
steeply east, but is actually
overturned. Most of it is grey, but
some thin red mudrock horizons help
define the bedding and small scale
folding, whilst internal laminations
can be seen on some of the wave
polished sections. Evidence for
desiccation in some of the red
mudrock layers supports the idea of a
fluvial origin for these rocks but their
exact age is unknown. As we
approached the major Emlagh Fault
the number of calcite veins and minor
folding increased. The other side of
the
Emlagh
Fault
low
grade
metasediments are identical to the
uppermost Dalradian seen on the
north side of Clew Bay.
After no rain since Friday, a heavy
shower coincided with our arrival at
Figure 8: The group gathered on the Ballina Limestone Formation at
Thornhill so not everyone made it to
Kilcummin Head
the beach. Here a major postAfter dropping John and those that were staying on for a
Carboniferous fault sub-parallels the coast so the low tidal
few
more days back in Westport it was then time for most of
mostly dolomitised rocks east of Lecanvy pier are
us
to
head back to the airport and our flights home.
Carboniferous. Here in the cliffs we could see a cross-section
Many
thanks to John for a very enjoyable trip and an
through a drumlin. There are two lithofacies associations, the
excellent
field guide which has been heavily used for this
upper is composed mainly of massive diamictons with some
write-up
and
to Liam & Cathy Gallagher for organising the
concordant sandy interbeds, the lower lithofacies is
logistics
of
the
trip which meant it ran very smoothly.
dominated by limestone rich diamicton with sandy and
gravelly interbeds.

Figure 9: Drowned Drumlin Field of Clew Bay, County Mayo, Ireland
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Field Meeting Report: Coastal Exposures at the Naze, Essex
Leader: Gerald Lucy, Essex Rock & Mineral Society

Figure 1. A tooth of the Miocene shark,
Carcharodon megalodon, found at the Naze. Its high
polish is entirely natural, and a feature of many of
the fossils from the basement beds of the Red Crag
One scorching-hot day during this summer's
heatwave, 20 of us from Essex and Hertfordshire
geological societies gathered on the Naze to find
out more about its cliffs and shoreline. As we
were to discover, this headland, which is the most
easterly point in Essex, has yielded fossils of
national and international importance. And with
this summer's news of wild fires inside the Arctic
Circle and giraffes pictured in the snow, the day
provided a stark reminder of how, even within a
few million years, very different climatic regimes
can impact a single location.
Our meeting point was Essex Wildlife Trust's
new Naze Visitor Centre.
Built with lottery
funding, it is gradually being fitted out with
exhibits and information-boards about the area's
natural history - particularly its bird-life and
geology. The foyer contains a display of local
fossils, put together by members of Essex Rock
and Mineral Society. Prominent in this collection is
a massive tooth of the Miocene shark,
Carcharodon Megalodon [figure 1]. This warm
water species is thought to have reached 18m and

Sunday, 8 July 2018

By: Mike Lambert

weighed 65 tons: making it three times longer than a modern
great white shark and, almost certainly, the largest shark that
has ever lived.
Our day began in the Centre's meeting room, with an
introductory talk from Gerald Lucy about what awaited us in
the cliffs. Considered in cross-section, the Naze headland
comprises three main elements: a bottom layer of Eocene
London Clay; a middle band of Pliocene Red Crag; and, at the
top, a sequence of Pleistocene Gravel and Brickearth.
The Naze exposes the oldest part of the London Clay,
known as the Harwich Formation, which was deposited close
to the start of the Eocene (55 mya). This section of cliff has
SSSI status on account of its fossil bird bones, which are
often articulated. It is also internationally important for its
seeds and fruits: with over 350 named species identified,
making it one of the most diverse fossil floras in the world.
The London Clay was deposited under climatic conditions
similar to modern-day Malaysia or Indonesia. At that time,
the proto-British Isles were covered in rain forest and fringed
with mangrove swamps. Very high rainfall meant that vast
quantities of mud, containing wood and other organic
remains, were washed out to sea.
Thus, other fossils
discovered at the Naze include: sharks' teeth, turtle
carapaces and the bones of snakes, crocodiles and some
important early mammals. The early horse, Hyracotherium
(Eohippus), was first identified from a skull found at nearby
Harwich in 1856 (prior to the better known Eohippus
discoveries in North America). This dog-sized "dawn horse"
was adapted to forest conditions, with padded toes rather
than hooves: and several of its less important bones have
been found at the Naze.
Above a lacuna spanning around 50 million years (which

Figure 2: Naze cliffs, showing (bottom to top): dark London
Clay; Red Crag; Thames/Medway Gravels; and Brickearth
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includes the Oligocene and Miocene epochs), the London
Clay is overlain by Red Crag. This Pliocene rock is
predominantly found in southeast Suffolk, and this is one
of three outliers in Essex. It's somewhat older than the
more northerly exposures and, for this reason, has
sometimes been considered, separately, as "Waltonian
Crag". It was deposited approximately 2.4 mya: at a time
when much of East Anglia was covered by a shallow sea,
and temperatures resembled those in the modern
Mediterranean. This exposure of Red Crag has a separate
SSSI status on account of its profusion of molluscs.
Estimates as to the number of species vary between 100
and 300: depending on whether the taxonomist concerned
is a "lumper" or a "splitter". Either way, it's a level of
molluscan diversity that vastly exceeds anything in today's
North Sea.
Above the Crag, the cliff is topped with two bands of
Pleistocene deposits. The lower of these is a layer of
Gravel, deposited by the Thames and Medway river
systems, before they were shunted south during the
Anglian glaciation, around 450 kya. The upper is a layer of
Brickearth or Loess: a windborne sediment that
accumulated in a periglacial environment during the most
recent, Devensian glacial advance (115-11.7 kya).
Descending some stairs onto the beach, we had our first
sight of the cliffs [figure 2]. They are around 70 feet high,
with the lower two-thirds composed of blue-grey London
Clay. Above this, the Red Crag and Pleistocene sediments
were clearly visible. Gerald pointed out some contorted
patterning within the Brickearth, thought to derive from a
prolonged period of freezing and thawing in a periglacial
environment.
We then scrambled a short distance up the cliff, to where
some fallen crag had come to rest on a platform of clay
[figure 3]. From close up, the Crag revealed its loose, sandy
and shelly texture. Its rust-red colour is thought to derive
from iron pyrites that washed in from the London Clay, and

Figure 3: Gerald Lucy (seated) and Adrian Champion
(left) discuss a fossil from the fallen Red Crag

then oxidised at a later stage. It was full of shell fragments
and occasional complete shells, which were easily exposed by
gently brushing away the surrounding sediments. In just a
few minutes, we'd identified several
species of bivalve, a miniature cowry,
Trivia Coccinelloides, and two examples
of the unusual, left-handed whelk,
Neptunea contraria [figure 4].
Back on the beach, we turned our
attention to the London Clay. Gerald
pointed out how the blue-grey clay was
occasionally streaked by paler bands of
volcanic ash. 36 such bands have been
identified within the Harwich Formation:
each corresponding to an explosive
volcanic episode in Western Scotland.
Thus, these ash bands are evidence of
Atlantic rifting during the early Eocene;
and they're roughly contemporaneous
with the basalt flows that formed
Fingal's Cave and the Giant's Causeway.
Gerald speculated about a possible
connection between such catastrophic
events and the articulated bones of birds
that
might
have
been
rapidly
overwhelmed and buried by falling ash.
It was also noted how this part of the
Figure 4: Shell of Neptunia contraria (left) and a modern whelk (right). London Clay is coarser and more silty
This Pliocene species spirals in the opposite direction to almost all other than that found at Sheppey, presumably
gastropods
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because the Naze deposits were closer to shore or a river
estuary.
While exposing shells in the Crag is easy, extracting fossils
intact from the London Clay is extremely difficult. For best
results, blocks of the clay must first be soaked until they
disintegrate, then sieved to reveal the often delicate fossils.
In general, it's easier to let the action of the sea expose these
items. And that’s why we next relocated to the water's edge.
While some of us sat on the beach - eating our sandwiches
and enjoying the sea breeze - others scoured the bands of
fine shingle left by the tide, in search of fossils. And,
occasionally, a whoop of excitement went up as someone
discovered a fossil seed-capsule, piece of pyritised wood or
delicately-curved tooth of an Eocene shark.
But, what about that other, gigantic, Miocene shark's tooth
that everyone had admired in the Visitor's Centre? How could
such a Miocene fossil possibly have come from a cliff where
Pliocene Crag lies unconformably on Eocene Clay? Gerald's
explanation added another fascinating dimension to the story
of the Naze.
During the Miocene, when the North Sea extended further
inland than today, a tough sandstone, known as the Trimley
Sands, was deposited. Then, in just a few million years, this
rock was uplifted and entirely eroded back into the North
Sea. None of this sandstone survives in situ. And, today, the
only evidence of its existence are so-called boxstones:
typically fist-sized, sea-worn cobbles of sandstone that were
reworked into the basement beds of the Red Crag.

Gerald pointed out a few of these boxstones lying amongst
the Crag debris. Occasionally, these boxstones contain the
fossils of Miocene molluscs; and the Ipswich Museum has a
Megalodon tooth in a matrix of boxstone-type sandstone.
However, most often, these larger, more durable fossils - such
as sharks' teeth and pieces of whale bone - are found matrixfree and much abraded by their time on an ancient sea-floor.
What an extraordinary journey these Miocene fossils have
been on, since their formation, a mere 7-5.4 mya. First
fossilised and uplifted within the Trimley Sands, they were
soon eroded back out to sea. Then, after a period of abrasion
on the Pliocene sea-floor, they were reworked into the
basement beds of the Red Crag. And now, that Red Crag is
releasing them for their third spell beneath the waves.
For a fuller account of these remarkable fossils from the
basement beds of the Red Crag, see Tim Holt-Wilson's recent
article: Boxstones - in search of Miocene Suffolk. Deposits
Magazine, No. 54, 2018, pp. 9-16.)
For anyone planning a trip to this fascinating and unique
location, please note that Essex Wildlife Trust have just
published a full-colour, fold-out guide called the "Naze
Geowalk". Written by local geologist, Mike Sandison, it
describes a circular walk, over the cliffs and back along the
beach, detailing points of geological interest en route.

Interested in Geology?
Why not join us at
Hertfordshire Geological Society

Lectures on the 2nd Thursday of each month at Oakland College , St Albans AL4 0XS
Wide range of topics: from Trilobites to Meteorites, and from Local to Global Geology
Field Meetings: Day trips to key geological sites and museums
Longer trips to explore regional geology in the UK and beyond
See website for details of lecture programme and field meetings

Visitors always welcome
http://www.hertsgeolsoc.ology.org.uk/
Contact the Society’s Secretary:
hgs_secretary@btinternet.com
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Rockwatch News
By Susan Brown

Most readers of this magazine will be familiar with
Rockwatch, but for those new to the Association and to the
magazine, Rockwatch is the junior club of the Geologists’
Association. Our membership age ranges from 7 years
(younger in very special cases!) to 18. We also have
institutional membership. We run field trips for members
only, from March to October, organise special events for
members and run a range of activities for the general public
to fulfill our charitable status obligations.

the Museum which was very popular and some of the children
showed great talent for this. We also spotted the small boxes
used by the Museum to make dioramas, so we have decided
to use those for all our dioramas since they can be completed
in a shorter time than the larger boxes we have been using.
Thank you Ware Museum for this tip! It was a very good day
and we thank the Museum for inviting us.
More recently we were at the GA Festival of Geology (FoG)
running geology activities for ‘children of all ages’ in the
Discovery Room which was very popular. We were very
fortunate in having brilliant helpers – geology students from
Imperial College, current and former Rockwatch members, as
well as some of our Rockwatch Management Team and some
GA Council members. Thanks to all of you for your
enthusiasm and hard work to make the day such a great time
for visitors. We were able to offer lots of Rockwatch activities
in the Discovery Room including fossil plaster casting,
Jurassic dioramas using our new, smaller boxes which
attracted lots of youngsters, a huge range of fossil samples
to handle, lots of quizzes and paper games and, new this
year, dinosaur stencils which proved very popular.

Figure 1: Family Day at Ware Museum
Some of the events for the public that Rockwatch runs
include Family Days in museums, joining in Festivals of
Geology and school visits when asked. These events are
interesting and great fun for us, especially because in many
cases people who come to them are not geologists, may have
little prior interest in, or knowledge of, our science, and be
amazed by what they learn and enjoy. In fact, judging by the
turnout and feedback we get after these events, such
encounters are much enjoyed by our visitors and some,
though not all, do take out a membership. Very interestingly,
feedback from school visits by Rockwatch, show that children
often persuade their parents to take out a membership for
them and if there’s a Rockwatch event in the neighbourhood
they will come to that with their parents.
One public event recently was to Ware Museum in
Hertfordshire, perhaps most well-known for its famous Great
Bed of Ware (now back in the V&A Museum). We had some
really enthusiastic visitors on our recent Family Day there,
and children, parents and grandparents all got involved in the
activities. Rockwatch was introduced to pebble painting by

Figure 2: Jurassic Diorama at Ware Museum
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Figure 3: Rockwatch members Ali and Ben - fossil
explainers at the Festival of Geology

Sebastian Stelter gave a short talk on his geological
adventures with the company. Both were kind enough to join
the group for lunch which gave the children and their parents
ample opportunity to talk to them about careers in the
minerals exploration industry.
I am now in the throes of planning field trips and events for
2019 and if any groups are interested in hosting a Rockwatch
field trip next season, please do get in touch with me and we
can plan a visit. It’s been a superb summer for our field trips
this year with such perfect weather so I am hoping for similar
next year!
Finally, I wish to add that we are very grateful for the
enormous amount of help and support we get so willingly
from so many colleagues to ensure that our budding
geologists get the most up-to-date information and high
quality learning experiences from the input you all give on
our field trips and activities and at events. The youngsters
and their parents do realise how lucky they are. And I am
sure you will be pleased to know that many of the former
members who have benefitted from your input over the years
and who either have already qualified as professional
geologists or who are currently at university or in training are
very keen to keep in touch with us and to help Rockwatch in
any way they can. I will aim to highlight this in more detail
next year.

There were many other activities in the Discovery Room
including the Kent Geology Group with its very popular
microfossil activity, the Dinosaur Society with its brightly
coloured T-shirts for sale and a number of hands-on
activities, Pit Stop Science and for the first time, the GA’s
In the meantime, we really value your input, help and
Photographic competition winners’ entries were displayed in
support and look forward to joining forces with you again
the Discovery Room and attracted lots of visitors.
next year. A huge THANK YOU to all of you and a Happy
Our annual Rockstar competition judging delighted the
Christmas and New Year.
judges with the high quality and range of entries.
From under 8 years to 18 year olds, the entries
included reports on fossil and rock collections,
fantasy geo-stories, geo-poems, geo-cook books,
handmade and written booklets on topics such as
fossil formation, agates and their colours – artificial
and natural complete with a craft activity for making
artificial agate slices, a study of York Minster’s
Magnificent Masonry, highly professional video
presentations of geological events, well-illustrated
Powerpoint presentations of geo-excursions, and an
interesting, well-argued, report on fracking – highly
topical. Our Rockstar 2018 was Eloise Smith for her
Jigsaw Planet consisting of a beautifully painted
polystyrene cross section globe of Planet Earth, a
polystyrene globe with felt tectonic plates pinned on
it, a wedge of a globe showing three different plate
boundaries and a hand written booklet as a teaching
aid explaining Earth’s core make up, plate tectonics
and plate boundaries. On the globe of felt tectonic
plates, Eloise used different shades of blue for the
plates so the boundaries were clear and she managed
to fit them perfectly on to the globe; no mean feat!
Her superb entry must have taken many hours of
thought, preparation and execution, as indeed did all
the winning entries this year.
The winners’ day celebration was hosted by the
competition sponsor Anglo American Group
Foundation at its HQ in London. This was a very
special day for the winners and their families.
Rockwatch is most grateful to the Foundation for its
support and for hosting the day. Catherine Reynolds
(a former RW member) now working as a project
Figure 5: Catherine Reynolds (left) makes the presentation
geologist with Anglo, presented the prizes and
to Rockstar winner Eloise Smith (right)
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Rockwatch Field Meeting Report: Exploring the geology
of the Isle of Eigg

23rd - 27th July, 2018

By: Angus Miller

the crowning glory of both the geology
and the scenery, forming the highest
point of the island at 393 metres above
sea level, a spectacular rocky crag that
looks completely inaccessible when first
viewed from the east.
What makes Eigg special? Eigg's
geology includes good, clear examples
of features such as basalt dykes and
fossil-rich sedimentary rocks. The
Rockwatch group swam and scrambled
on beautiful coastal sections of exposed
sandstone with many basalt dykes
eroded into pools and gulleys. We found
bivalves and fossil wood, and fine
examples of spheroidal weathering in
amygdaloidal basalt, visited raisedbeach caves and climbed to the top of
Figure 1: Concretions in the Valtos sandstone formation, at Laig Bay on
An Sgùrr for superb views of the
Eigg looking across to Rum. Photo: Angus Miller
surrounding landscape. So, there is
The island of Eigg has superb geology, beautiful scenery and plenty of good geology to be enjoyed at different scales. But
a vibrant island community, and it makes a great location for there are also many interesting, less-common features, some
a field trip. Eigg is one of the Small Isles lying to the south of of which have been subjects of recent research. The study of
Skye on the west coast of Scotland, and it has a great variety Eigg's geology goes back to the pioneering work of Hugh
of
interesting
and
accessible
Miller (1802-1856), a well-known figure
sedimentary and igneous geology.
in
Scotland:
for
his
geological
The island is small enough to be easily
discoveries including Devonian fish, his
explored on foot, but has enough
important position as a newspaper
variety to create several interesting
editor in Edinburgh, but also as a
day excursions from a central base. In
prominent member of the Free Church
July 2018 a Rockwatch group of 10
and a campaigner for social justice. In
children aged 4 - 15 and 10 adults
short visits to Eigg in 1844 and 1845,
spend 5 days exploring all aspects of
Hugh Miller developed a very complete
Eigg's geology in what I hope will be
understanding of Eigg's unique geology,
the first of many Rockwatch fieldtrips.
found the first plesiosaur bones in
There is a clear division between
Scotland and discovered fossilised pine
sedimentary and igneous rocks on
trees beneath An Sgùrr.
Eigg. The sedimentary rocks formed
The mid-Jurassic lagoonal sedimentary
first, mostly in the Jurassic period,
rocks are rich in spectacular, rounded
and a succession of sandstone,
concretions which are visually stunning
mudstone and limestone totalling 200
and erode to make beautiful features on
metres is exposed on the beaches and
the foreshore. Some of the eroding sand
cliffs around the north of the island.
gets collected in rocky coves and
Later, in the early Palaeogene period,
beaches on the north-west side of the
intense volcanic activity, mostly
island, forming Camas Sgiotaig – the
fissure eruptions of basaltic lava,
Singing Sands. The sand was dry when
formed hundreds of metres of basalt
we arrived, so that every step resulted
flows with some soil and ash horizons.
in a high-pitched squeak as air was
These basalt layers form a boggy,
expelled from between quartz grains.
heather-covered plateau across much
In the last couple of years, following on
of Eigg and spectacular, crumbling,
from well-publicised dinosaur fossil
cliffs.
The
whole
land-slipped
discoveries on the neighbouring island
geological sequence is shot through
of Skye, attention has turned to other
with many small dykes and some sills.
Figure 2: My Favourite Part, Meilyr Jurassic locations in Scotland and Eigg is
Grant
The pitchstone ridge of An Sgùrr is
now starting to yield dinosaur fossils.
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As in Skye, there is very good collaboration between
researchers from the Pal Alba group and local enthusiasts. On
Eigg, local guide Craig Lovatt met us on the beach at Laig Bay
and showed some of the small bones and bits of fossil wood
that he has discovered over the last few months; there is no
doubt that now a skilled keen pair of eyes is passing over
these rocks on a regular basis, more will be found in the
coming years!
The Sgùrr pitchstone ridge forms a huge, spectacular rocky
pinnacle that dominates the south of the island. It is actually
quite easy to climb, along a well-marked if sometimes boggy
path that ascends onto the ridge at a low col and doubles
back to the summit above impressive cliffs. Most of the
Rockwatch group made it to the top, the highlight of the trip
for many of the group members. The nature of this superb
geological feature has been controversial since fossil wood
was first described below the Sgùrr cliffs by John MacCulloch
in 1814, and giants of Scottish geology including Archibald
Geikie and Alfred Harkess disagreed on its formation in the
early 20th century. Was it a sill or a lava flow? An Sgùrr
became recognised as a great example of inverted
topography, the tough pitchstone had filled a valley eroded in

Figure 3: Rockwatch group exploring eroded basalt
dyke, Laig Bay on Eigg. Photo: Oksana Antonenko
older basalt lava flows, and these softer layers later eroded
away to leave the upstanding pitchstone ridge. But this still
left a puzzle: what had formed the pitchstone, how had this
silica-rich, glassy volcanic rock filled the valley 58 million
years ago, more than a million years after local volcanic
activity had ceased?
Recent research (Brown & Bell, 2013) has satisfactorily
answered this question, identifying the pitchstone as a lavalike ignimbrite created during short-lived but significant
explosive volcanic activity in the region that resulted in
sustained pyroclastic flow activity filling the valley with flows
of hot ash. The smoking gun is yet to be found, but is
tentatively located in the Skye Central Complex nearly 40
kilometres away. That was some eruption!
All this geology combines with an interesting recent story,
because Eigg has been a pioneer in community land
ownership in Scotland. Twenty years on from the community
buyout, the results are clear to see in the number of families
choosing to make Eigg home, a thriving music and cultural
scene and a world-leading renewable energy system that
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Figure 4: View of An Sgùrr from the east. Photo:
Angus Miller
blends hydro, solar and wind.
This small island is a jewel in Scotland's rich geological
story, and makes a great field trip for anyone interested in
geology. Rockwatch will certainly be organising more visits to
Eigg in the coming years, and the combination of a good field
guide (Hudson et al., 2016), excellent accommodation and a
knowledgeable and enthusiastic local walk leader makes it
easier than ever before to explore Eigg's geology.
Sources of further information:
Brown, D. & Bell, B. (2013). The emplacement of a large,
chemically zoned, rheomorphic, lava-like ignimbrite: the
Sgurr of Eigg Pitchstone, NW Scotland. Journal of the
Geological Society, 170(5), pp.753-767.
Hudson, J.D., Miller, A.D. & Allwright, A. (2016). The geology
of Eigg. 2nd ed. Edinburgh: Edinburgh Geological Society.
This book includes a comprehensive introduction to the
geology of the island, sets Eigg in its regional context and
includes seven excursions. Cost £7.50, available from
https://www.edinburghgeolsoc.org/publications/geologicalexcursion-guides/
Craig
Lovatt
guided
walks:
http://www.
eiggadventures.co.uk/guided-walks-on-eigg/
Bunkhouse Accommodation: http://www.glebebarn.co.uk/
Further information about Eigg: http://www.isleofeigg.org/

Figure 5: Rockwatch group at the summit of An
Sgùrr. Photo: Oksana Antonenko

Magazine of the Geologists’ Association Vol. 17, No.4 2018

Prize-winning entries in the GA
Photo competition 2018

1st Prize:
Isle of Staffa; By Leanne Hughes

2nd Prize:

3rd Prize:

The Matterhorn; By Graham Bull

Unconformity, Coombes Quarry, Helwith
Bridge; By Alan Harrison

Highly Commended:

Highly Commended:

Highly Commended:

Hamish Kennedy (Age 9) - Kilve Beach
Ammonite

Ian Mercer - Volcanic Anatomy, Porto
Santo Island, Portugal

Richard Furminger - Raised beach,
Bride, Isle of Man
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