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FROM THE PRESIDENT

Dr Colin Prosser

I hope you are having a good 2017 and welcome to the first talks and field trips. Further details will follow. Finally on
issue of this year’s magazine. I was delighted to start my New conferences, the Bob Symes Commemorative Meeting took
Year with the news that Alan Cutler, past President and place in December, and although I was unable to attend, I
founder member of the Black Country Geological Society, and gather that is was a great success and a fitting tribute to Bob.
Edmund Nickless, the recently retired Executive Secretary of
In January, just prior to a very interesting lecture on
the Geological Society, had each been awarded an MBE in the dinosaur diversity and extinction by Paul Upchurch of
New Year’s Honours List. Edmund and Alan were amongst a University College London, we held a Special General
small number of geologists receiving awards and it is very Meeting. Although not too exciting in itself, this meeting was
encouraging that contributions to geology, and in Alan’s case important in that it approved the introduction of a new
to geological conservation,
Geologists’
Association
are recognised in this way.
Medal, to be called the
I have written to both of
‘President’s Medal’. The
them on behalf of the
primary
reason
for
Geologists’ Association to
introducing this medal is to
offer our congratulations. I
allow for the recognition of
was subsequently fortunate
a long-service contribution
enough to catch-up with
to the administration and
Alan at a Black Country
benefit of the Geologists’
Geopark Project Group
Association. All Geologists’
meeting and congratulate
Association Presidents, like
him in person. Alan’s MBE is
most presidents, depend on
particularly significant for
those around them. For
organisations such as the
some time they have been
Geologists’ Association, as
frustrated that there has
it is explicit recognition for
been
no
means
of
his contribution as a
recognising the long and
‘volunteer’ to geological Figure 1: Congratulating Alan Cutler on being awarded the invaluable contribution of
MBE
conservation. Alan is the
some Council Members
first to admit that he is one
until, or unless, they leave
of many volunteers who make a contribution to society, and Council. Although all members are eligible for this medal, the
in our field, who do so much to promote, share and conserve fact that serving Council members are also eligible, provides
geology. There are so many that deserve recognition but it is for the first time a way of formally recognising substantial
still very pleasing when some of this contribution is formally contributions which up until now, it has not been possible to
recognised.
do. The Medal, which features Toulmin Smith, our first
In terms of Geologists’ Association business, planning
continues for our forthcoming Student Symposium
(GASS2017; May 19th 2017) and the Geologists’ Association
Annual Conference in Cardiff (21st -22nd October, 2017).
Today’s students will provide the driving force for geology and
geoscience in the years ahead and it would be a great success
if the Student Symposium could play some role in inspiring or
developing these geologists of the future, especially if they
come away with a greater awareness of the Geologists’
Association and what if offers too! I am sure we can all point
at people or events that have helped us along the way with
our geology. Geologists’ Association stalwart Fred
Broadhurst, at Manchester, and my PhD supervisor and
former Geologists’ Association President, Derek Ager at
Swansea, both helped to shape my career, but field trips or
meetings such as the Student Symposium, which offer the
opportunity to present work, learn new things and meet new
people, can be equally influential. I am also looking forward
to the Annual Conference moving to Cardiff and Rhian
Kendall, on behalf of Council, is working with the local
organising group to put together an exciting programme of

President (1858-59), on one side, and the Geologists’
Association logo on the other, will be awarded by a committee
made up of the serving President and Senior Vice-President
and at least two past Presidents. In line with Charity
Commission rules it will bring no financial reward, as must be
the case with any prize open to members of a charity’s
council. We plan to award the first President’s Medal,
alongside all other Geologists’ Association prizes and awards
at the AGM in May 2017.
Finally, as spring approaches may I wish you well with your
field trips and if you haven’t booked them yet please do.
There is plenty on offer.
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REPORT FROM COUNCIL

By: Diana Clements

Common on 20th May. This aims to
reproduce the excursion detailed in PGA that
took place on 19th May 1917. We moved the
date by one day to avoid clashing with our GA
Student Symposium at Burlington House (see
advert on back cover). This is a new venture
aimed specifically at students but GA
Members are welcome to register (May 19th).
Please note the dates, 21st - 22nd October, of
our Annual Conference in Cardiff: Climate,
past, present and future. There is an
advertisement with details on p.26
Before the lecture in January a short
Special
General
Meeting
approved
regulations for our new President’s Medal and
some minor tweaks in our other prizes. The
details were in the December Magazine.
Many thanks to those of you who have sent
in nominations for Council and for the GA
prizes. These will be announced at the Annual
General Meeting on 5th May. As in previous
years, the Annual Report will be emailed to
Figure 1: Bethan Davies speaking as the GA Halstead Lecturer at
members during April. The electronic version
the British Science Association Annual Festival last September.
will be in full colour but if you would prefer to
The 2017 Festival will run from 5-9 September in Brighton.
receive the paper (black and white) version
Photo David Bridgland
please let the office know. Those members
After the pre-Christmas rush the GA office quietens down
who have not given us email addresses will automatically be
giving time to catch up on some of the uncompleted business.
sent paper copies. Do please let Sarah have your current
Therefore we have been working on updating the list of
email address as this saves the Association money. The
geotrails and Building Stone walks, published by the GA
Annual Dinner will be held after the President’s Address in the
groups around the country, and the updated list is on our
Lower Library. Details on p.9. Please send a cheque for £35
website. It is arranged regionally so do check to see if you
before Wednesday 26th April if you wish to attend.
know of others we can add. The BGS have the list and
The GA regularly contributes articles to Earth Heritage and
periodically update the interactive map on their website. It is
are part of the consortium that promotes it. It is a most
intended that the trails provide a useful resource for schools
interesting read that details anything related to
as well as our own members and members of our groups. We
geoconservation. If you have not yet read it, you may like to
are still working on a list of adult geology courses and would
do so; it is available via the GA website or directly from
welcome information on any in your region. These will be
www.earthheritage.org.uk. One of the articles in the Spring
published on our website in due course. Another initiative is
2017 issue is about the UCL Geobus that was on view at our
to update and add to the list of useful Links on our website.
Festival last November. The GeoBus project is available to
Contributions are welcome for that too.
visit primary and secondary schools across London to expand
Make sure you look carefully at the Circular as details for
student interest and uptake in Earth Sciences. Unfortunately,
some of the trips have been updated since December. Can I
like so many good projects, funding for Earth Heritage is
particularly draw your attention to our President’s trip to
under threat but Council will do what it can to try to retain
Peterborough to look at the museum, the building stones and
this excellent publication.
a local Oxford Clay pit. The date is now set for 24th June.
Another trip worth mentioning is the Centenary Excursion
around Richmond Park, Coombe Wood and Wimbledon
We welcome the following new members to the Geologists’ Association:
Elected December 2016 - February 2017
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Alison Barraclough

Angela Baird

Andrew Bennett

Laura Cooper

Melanie Edmonds

Heather Featherstone

Frank Hay

Shaun Lavis

Samantha Murphy

Reg Nicholls

Noel Michael Pearson

Sheena Roberts

George Wood
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Treasurer:
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Minutes Secretary:
Meetings Secretary:
Overseas Field
Meetings Secretary:
GA Magazine Editor:
Secretary to Publications
and Communications
Committee:
Social Media:
GA Archivist:
Membership Team
Chairman:
Student Liaison:
Rockwatch Chairman:

Co-opted
Field Meetings Secretary:
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GA COUNCIL March 2017

Dr Colin Prosser president@geologistsassociation.org.uk
Dr Haydon Bailey
Professor David Bridgland (Chair of Publications and
Communications Committee, with responsibility for Earth
Heritage)
Nikki Edwards (Education matters)
Dr Graham Williams gatreasurer@geologistsassociation.org.uk
Diana Clements
Dr Sandy Colville-Stewart
Dr Michael Oates

Dr Ian Sutton
Dr Liam Gallagher gamagazine@geologistsassociation.org.uk
Professor John Cosgrove
Leanne Hughes
Dr Jonathan Larwood

Dr Paul Olver
Dr Rebecca Bell
Susan Brown rockwatch@geologistsassociation.org.uk
Geoff Swann fieldmeetings@geologistsassociation.org.uk
Professor Susan Marriott
Barbara Cumbers awards@geologistsassociation.org.uk

Professor Jim Rose
Sara Osman
Sarah Stafford admin@geologistsassociation.org.uk

Ordinary members of Council
Anthony Brook, John Cooper (University contacts), Dr Anjana Ford (Conference 2016),
Rhian Kendall (Conference 2017), Roger Lloyd; (Student Conference), Gerald Lucy (photo
competition & fliers), Nicholas Pierpoint (Student Conference, Marketing).
Due to retire in May 2017: Dr Anjana Ford, Gerald Lucy, Haydon Bailey retires from the post
of Senior Vice President.

Deaths: During the past three months we have been made aware of the following deaths of members:
Deryck Laming
Please notify us of any members that have died that you are aware of. We are always keen for short obituaries and/or a
photograph so if you feel you would like to write one, please get in touch with the office.
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Evening lecture:

The evolution of a fold thrust belt;
Zagros Mountains of Iran

December, 2016

By Prof John Cosgrove, Imperial College London
The Persian Gulf represents a
microcosm of plate tectonics. The
collision of the Arabian and
Iranian plates has resulted in the
formation of the NW-SE trending
Zagros Mountains; the associated
extension to the west of the
Arabian plate is generating the
Red Sea; and the region to the
south of the plate is characterised
by strike-slip tectonics. The
Zagros Mountains represent a
fold-thrust belt characterised by a
combination of brittle and ductile
deformation.
The
latter
is
represented by two types of folds,
upright and box-folds and the
mountain range exhibits a complete spectrum of structures
between the two. The fold style (geometry) relates to the
mechanical anisotropy of the sedimentary multilayer being
folded, ie to how easily the individual beds can slip over one
another.
Box folds
Box folds occur on all scales from thin section to those that
are visible on satellite photographs. Experimental work

structures in 3 dimensions and
their evolution with time and
space into elongate domes or
periclines, in which the folds
become asymmetric and then
break through into a thrust.
Good examples of the formation
of thrusts from asymmetric folds
can be found in the Jura
Mountains, where serial folding
was
identified
by
Buxtorf
(1916).
The
theory
of
box-fold
formation predicts mean stress
variations around the fold as it
amplifies, which control the
movement of fluids in and out of
the fold. An initial dilation draws fluids into the fold, followed
by a constriction which expels them. The transient dilation
can sometimes be preserved by the precipitation of calcite
into the opening which occurs between beds.
Faults
In addition to the ductile deformation represented by the
folds, the belt is also characterised by brittle deformation ie
by thrusting. The typical thrust exploits the bedding only
occasionally
ramping
up
through the stratigraphy. This
stepped geometry of the
thrust plane results in folds
forming above the ramps as
the thrust moves. As the
thrusts advance they become
progressively more difficult to
move and eventually it is
easier to form a new thrust.
This generally occurs in the
footwall, ie on the foreland,
Figure 1: The irregular deformation front of the Zagros Fold-Thrust Belt
SW side, and the name given
carried out in the 1980’s, showed that box-folding often to propagation of thrusts into the foreland is ‘footwall
forms above a detachment horizon. In nature, such horizons collapse’. High fluid pressures are needed to initiate these
can be represented by evaporites or over-pressured shales.
large thrusts and as the thrusts move these fluids are driven
The Zagros fold-thrust belt is the result of compression along the thrust planes in a series of pulses by the process
from the NE and the deformation is currently migrating known as seismic pumping. Thus, the two deformation
towards the SW, ie onto the foreland represented by the processes – serial folding (ductile) and footwall collapse
Arabian plate. The folds
form by the process of serial
folding, whereby one fold is
followed by the formation of
another fold immediately
adjacent. This is resulting in
a
SW
propagation
of
deformation.
The
folds
change
their
geometry
through time, starting off as
sinusoidal
folds
and
changing
to
box-folds.
Figure 2: The distribution of Oil (blue) and Gas (green) in the Zagros mountains
Experiments
show
the
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(brittle) – both result in the propagation of deformation onto
the foreland and both are associated with the migration of
fluids in this direction.
Over the last few hundred million years the Zagros region
has been in a passive-margin environment characterised by
the deposition of carbonates, shales and evaporites. The
distribution of these sediments has been controlled by
ancient, Precambrian faults and it has exercised an important
control on deformation. For example, the deposition of the
thick, Late Pecambrian – Cambrian Hormuz salt that
separates the overlying passive margin sediments from the
basement in the southern part of the belt has resulted in the
deformation in this region propagating much more rapidly
onto the foreland than in the adjacent region of the Dezful
embayment to the NW and this has resulted in an irregular
deformation front.
There is an intimate relationship between the structural
framework of the fold-thrust Belt and the distribution of oil
and gas.
The local distribution of salt domes causes rapid
deformation. Faults are a series of fractures leading to
dilational jog or pull-apart and salt domes creep up through
the dilation zones. At Qom Kuh salt dome, the salt rises
along a rhomboidal dilation zone and salt rises more rapidly
than it can flow away, resulting in fountains and salt domes
in the Persian Gulf. The salt acts as a fluid and its intrusion is
a special case of fluid-deformation interaction.

Folds
The maximum buckling stress is determined by the
strength of the rock, which places an upper limit on the size
of folds that can develop. However, many natural folds
exceed this due to high fluid pressure. Fluids play a key role
in the initiation of structures and are essential to large-scale
structures. Structures also influence how the fluids migrate.
Folds develop sequentially away from the collision zone and
fluids are pumped serially from one fold to the next. This
drives fluids away from the collision zone to the foreland. The
progression can be summarised as:
1.
Initial compression is linked to the onset of collision,
increasing fluid pressure;
2.
reduced effective stress allows the introduction of
major thrusts and folds; and
3.
thrusts and folds pump fluids along the thrust planes
and can react both chemically and mechanically with the
country rock.
The fluids involved are initially diagenetic fluids.
Magnesium-rich fluids cause dolomitization, leading to a 12%
reduction in volume and increasing the porosity of the
country rock; it also causes hydrofracture of the country rock.
Later fluids are hydrocarbons, which become trapped in
thrust horizons and in fold structures.
One potentially
significant problem for oil exploration lies in the fact that the
structural development has led to lots of detachments, which
mask the underlying structure in seismic studies.

Dr David Brook OBE
THE GEOLOGY AND BUILDING STONES OF PETERBOROUGH
Leaders: Colin Prosser and Jonathan Larwood
Saturday 24th June 2017
This trip will provide the opportunity to explore the geology and
fossils of Peterborough, spending the morning in Peterborough City
Centre and the afternoon approximately 5 miles east of
Peterborough at Kings Dyke Brick Pit Nature Reserve. The day will involve:
x
x
x

A visit to Peterborough Museum to see large marine reptiles from the Oxford Clay.
A tour of the building stone of Peterborough’s spectacular cathedral (Middle Jurassic
limestone, as well as ‘marble’ from across the UK and Europe).
Visit to Kings Dyke Brick Pit Nature Reserve (some Oxford Clay in situ and a chance
to collect fossils and talk about brick making).

Equipment: Sensible field gear, with wellies for the brick pit being a good idea if it is wet.
Cost and booking: £10 (15 for non-members) to include admission to the cathedral.
Numbers limited to approximately 20. Peterborough Museum and Cathedral are close to the
railway station so it is possible to do this trip by rail. If you are considering this option and
would need a lift to and from Kings Dyke in the afternoon please let Sarah know.
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Evening lecture:

New perspectives on dinosaur diversity and extinction

January, 2017

By Prof Paul Upchurch, University College London
Dinosaurs exhibit great diversity in terms
of number of species, with about 2,000
named species, though some of these are
invalid. About 1,200 are regarded as being
accepted and it is estimated there were
2,000 ± 500 species. They also exhibit
great morphological diversity, e.g. between
the Sauropoda, Ornithiscia and Theropoda.
Dinosaurs first developed in the Carnian
and went on to the Maastrichtian, with the
number of species reaching a peak just before the end of the
Cretaceous with minor peaks earlier. However, the fossil
record is not complete and may be biased in places. Plotting
dinosaur-collecting sites, dinosaur-bearing formations and
total diversity against geological time shows good correlation
but this is governed by sampling. Several methods have been
used to try to address the sampling issues. Rarefaction takes
the same number of samples from each time bin, while
residuals looks at the number of samples against diversity to
remove the sampling problem as a measure of diversity. The
evolutionary method looks at the links between different
species to indicate a ghost range back to a common ancestor
but it is an asymmetrical correction in that it can only look
backwards in time and not forwards. The TRIPS method
examines a comparison between low and high sampling rates
in different time bins.
The rise of dinosaurs – the early burst
Examination of the long-term diversity trend from the Late
Triassic to the Late Cretaceous by Fastovsky et al. (2004)
using the rarefaction technique showed steadily increasing
diversity but global dinosaur residuals (Upchurch et al., 2011)
showed fluctuating diversity. From the Late Triassic through
to the Late Jurassic diversity increased but thereafter it
fluctuated. Many dinosaur groups were globally distributed
through the Jurassic into the Cretaceous and the pattern
reflects the break-up of Pangea. Early tyrannosaurs such as
Proceratosaurus have been recovered from the Middle
Jurassic in the UK, exemplifying the early origination of
groups that went on to dominate the Cretaceous.
In the Ningxia autonomous region of China, the Lingwu
Geopark has 2 buildings erected over 2 quarries in the Yunan
Formation of Late Toarcian to Bajocian age (175 - 170Ma).
The quarries are full of sauropod bones representing 7-10
specimens, including skull material similar to the 10m-long
Dicraeosaurus of Late Jurassic age. This was previously found
only as far back as the Late Jurassic and only in Africa and
South and North America. This new and currently unnamed
Chinese species pulls 7 or 8 related sauropod lineages back
into the early-mid Jurassic. Most of the abnormally fast
change in dinosaur body mass, compared to background
rates, took place in the Late Triassic - Early Jurassic. All of
these lines of evidence suggest that the Late Triassic to
Middle Jurassic was a key phase in dinosaur evolution,
resulting in rapid rates of diversification and evolutionary
change. However, the Middle Jurassic represents a major gap
in our knowledge, since there is not enough data to establish
diversity on all dinosaur types. Most are poorly sampled.

8

Decline and fall of the dinosaur
empire
Overall diversity decreases from the
Campanian to the Maastrichtian based on
residuals, though Sauropodomorphs do not
show gradual decline but an increase.
Ornithischians do show decline but
theropods do not. In fact, diversity went up
and down quite a lot and there was regional
variation with a decline in North America but
the reverse in Asia. North America is not very representative
of the rest of the dinosaur world. For example, there was only
one sauropod – Alamosaurus – and that only in southwestern USA, whereas elsewhere there are multiple species.
In the Hell Creek Formation in North America (Brusatte et al.,
2015), there is little sign of any decline until 150,000 years
before extinction, though this could be due to sampling. It
does, however, coincide with the end of the major phase of
Deccan Trap volcanism.
Disparity may offer a different take on diversity since
species diversity may not reflect morphological diversity.
Most North American dinosaurs show no change, though
hadrosaurs and ceratopsians decline in disparity; essentially
dinosaurs were doing fine right up to the end of the
Maastrichtian.
Comparison of mass extinctions with meteorite impacts and
flood volcanism do not show individual correlation but
together there is a clear relationship. This has led to the
press-pulse hypothesis in which meteorite impacts and
volcanism alone weaken the biota but together they lead to
runaway collapse. Sakamoto et al. (2016) examined the
situation from 230Ma on and found that at 90Ma (i.e. the
mid-Cretaceous) extinction exceeds speciation. However, not
all dinosaurs fit this pattern; hadrosaurs increase over the
same period. This work used an evolutionary tree but the
biggest tree has only 600 species (50% of the total) and the
trees are probably incorrect. For example, Mesozoic birds are
better sampled in the Early Cretaceous compared to the Late
Cretaceous. Moreover, Starfelt and Liow (2016) using the
TRIPS technique showed no decline in diversity during the
approach to the mass extinction.
Controls on diversity
The relationship between the size of an area and the
number of species present is not a simple linear relationship.
The question is what was the effect of the break-up of Pangea
and sea-level change. Theoretical predictions suggest that no
drop in diversity should occur towards the end of the
Cretaceous. There is a positive correlation between sea-level
and diversity but other factors are also important.
Conclusions
Dinosaurs showed rapid and sustained diversification
during the first 40 - 60 Ma of their evolution but speciation
and innovation might then have slowed, except for birds.
Most approaches suggest no decline in diversity on the lead
up to extinction. Plate tectonics – changes in sea level and
fragmentation of land masses potentially played a key role in
Dr David Brook OBE
controlling diversity.
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Please join us for the GA annual dinner which takes place in the historic
i
surroundings of the Library of the Geological Socie
ety. It is an informal and
friendly occasion and is held after the AGM and the Presidential Address.

The cost is £35 per person, whic
ch includes a sherry reception, and a two
course hot buffet. Book now either by phone, or email
admin@geologistsassociation.org.uk Please make cheques payable to
“Geologists’ Association”.
The Annual Report 2016 with colour photographs will be available in April when it
will be emailed to Members. Iff you would like a paper cop
py please contact Sarah
email: admin@geologistsassociation.org.uk or phone 020 7434 9298.

THE GEOLOGISTS’ ASSOCIATION ANNUAL
AL GENERAL MEETIN
NG
AGENDA 5 MAY 2017 at 6.00 pm
1. Minutes off the 2016 AGM.
2. Introduce and approve Annual Report ffor
orr 2016
3. Proposed Officers ffor
or 2017/18
4. Proposed Council Members forr 2017/18
5. Expression off thanks off the Association to retiring Council Members.
6. Presentation off Foulerton Awards
7. Presentation off Halstead Medal
8. Presentation off the Halstead Award
9. Presentation off Richardson Award
10. Presentation off the President’s Award
11. Presentation off Curry MSc and Tupper Awards
12. Research Awards
13. Long serving members

Presidential Address ffoor 2017 Dr Colin Prosser: Conserving Rocks! - How did that come
about? A brief history off Geoconservation in the UK
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Evening Lecture: Crustal Thinning – What happens when a continent breaks up

April 7th 2017

Prof Tim Reston, University of Birmingham
The breakup of the continents to form the ocean basins is
a first order tectonic process. Accompanying the breakup is
the extension and thinning of the continental crust,
accommodated by a combination of brittle faulting and
ductile distributed deformation at depth. However during the
ongoing extension, the entire crust gradually becomes brittle,
allowing faults to penetrate the entire crust, bringing water
to the mantle. At temperatures below 400-500 degrees C,
this water reacts with the mantle peridotites to form
serpentinites at the base of the crust, providing a weak zone
and focusing further extension.
The transition to a
completely brittle crust and the onset of mantle
serpentinization are reflected in a change in the way the crust
thins in space and time. Recent seismic experiments have
confirmed the importance of serpentinites during the late
stages of continental breakup; I will be presenting the results

of a bespoke 3D seismic
survey west of Spain we
collected
in
2013
in
collaboration with scientists
from the USA, Spain and
Germany.and weaknesses of
different
approaches
to
dealing with fossil record
incompleteness,
and
evaluate which aspects of
dinosaur diversity can be
regarded as firmly accepted
and well supported.

Opportunities for Undergraduate and Post-Graduate Geological Internships
The Somerset Geology Group (SGG), in partnership with the Somerset Environmental Records Centre
(SERC), ŝƐƵŶĚĞƌƚĂŬŝŶŐĂƉƌŽũĞĐƚƚŽƌĞǀŝĞǁ^ŽŵĞƌƐĞƚ͛s Local Geology Sites (LGS). These were formerly
designated as Regionally Important Geology Sites (RIGS).
To complete the site research and fieldwork for this review, SERC are seeking applications from
geology undergraduates and post-graduates. The interns will work on voluntary basis but training,
travelling expenses and other support will be provided. We are looking for individuals able to commit
a minimum of 3 months of their time to the project which is planned to run for two years. The main
base of SERC is within the Somerset Wildlife Trust HQ in Taunton but interns may be required to
work throughout Somerset. The project is supported by several organisations including the Curry
Fund ŽĨƚŚĞ'ĞŽůŽŐŝƐƚƐ͛ƐƐŽĐŝĂƚŝŽŶ͕Geckoella Ltd and Exmoor National Park Authority.
To apply send a 2-page CV, as soon as possible, to Paula Hewitson at Paula.Hewitson@somerc.com.
Please indicate whether or not you hold a driving licence. For further details phone 01823 652446.
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Presidential Address: Conserving Rocks! – How did that come about?
A brief history of Geoconservation in Britain

May 5th 2017

By: Dr Colin Prosser
Most
people
associate
nature
conservation with rare plants and
animals – certainly not with rocks!
However, Britain is now widely regarded
a world leader in geoconservation, so
how did the need to conserve Britain’s
geological
heritage
come
to
be
recognised and acted upon?
Who
pioneered geoconservation in Britain,
who convinced government to include
geoconservation in the first national
nature conservation legislation, who
suggested which sites to conserve, who
implemented the legislation, and what
challenges did they face?
This talk
explores the 19th Century origins of
geoconservation, the planning by
geologists during the Second World War,
the post-war decision making and the
work undertaken up to the 1990s that
saw Britain become a world leader in this
field. It touches on the threats to our
geological
and
geomorphological
Figure 1: Conservation Corps Wrens Nest 1960
heritage, the conservation legislation
and tools used to conserve it, the Geological Conservation for conservation today, explaining the link between boulders,
Review and the increasing levels of local participation. This lunacy, robot planes and an Honorary Member of the
look back at the history of geoconservation provides context Geologists’ Association in the process.

Evening Lecture: The incredible Ichthyosaurus:
a reassessment of a British Jurassic Icon
Dean Lomax
Ichthyosaurus was the
first ichthyosaur to be
described,
in
1821.
Thousands of Ichthyosaurus
fossils have been found in
the UK, with most coming
from the Jurassic Coast,
Dorset, and from inland
quarries in Somerset. By
1900, over 50 different
species of Ichthyosaurus
were described from fossils
across the globe, but most
of these were subsequently
identified as different types.
Figure1: Dean
Within the last 30 years,
only three species of the
genus were identified, Ichthyosaurus communis, I. breviceps
and I. conybeari, but they were poorly defined. In recent
years, palaeontologist Dean Lomax, in collaboration with Prof.
Judy Massare, have begun to thoroughly revise
Ichthyosaurus by examining hundreds-to-thousands of

June 2nd 2017

with type specimen of I. somersetensis
specimens held in museums in the UK, Europe and North
America. In doing so, they have provided a better
understanding of the previously recognised species and have
identified at least three new species to science. In this talk,
Dean will share with you his extensive research on
Ichthyosaurus.
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Editor’s Note: GA Magazine September 2016 cover photo
While we received many compliments for the trip leader
Paul's photo of the group in front of the sheeted dykes on
the recent cover of the magazine, I have been made aware
of one complaint received by the GA council at the
December meeting.
The concern was that the group were “setting a bad
example” as they were “quite clearly in a quarry but weren't
wearing Hi vis or hard hats”.
Hopefully the photo on the right (taken a little to the right
of the position of the group photo) will alleviate any safety
concerns by demonstrating that the group were not in a
quarry at all but on the pavement by the side of the public
road in the village of Palaichori. This photo shows the road,
pavement & wall in front - clearly this ‘outcrop’ does not
necessitate the wearing of personal protective equipment in
this instance. The second photo (below) shows the group
J
sitting on the wall on the opposite
side of the road listening
to Costas describing the dykes.

(£1849 for 1750 at 32 pages)
(£1165 for 1650)

£4992
A

£4289
A

The Geologists’ Association has always taken, and will continue to take, the Health & Safety of participants on our Field
Trips very seriously indeed.
We like to publish photographs in the GA Magazine where it is clear that participants are having ‘fun’. In the rare
/ half page
photographs where it appears that appropriate PPE is not being worn the readership can be assured that this will only be
£
/ quarter page
at the express permission of the trip leader (who will have submitted a detailed Risk Assessment for each trip) in areas
where it is deemed entirely safe not to do so.
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Others
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Field Meeting Report: A 2-day excursion to the South Devon Coast 1st - 2nd October, 2016
Leader: Prof. John C.W. Cope (National Museum Wales)

By: Mervyn Jones
Photos: Harry Jones

This was the fifth field meeting following the publication of
Prof. Cope’s GA Guide No 22, Geology of the Dorset Coast.
The second edition had been published in April with the
addition of a series of interpreted N-S
seismic lines across the county.
We met up in Lyme Regis, a place to stir
the heart of any geologist. Our mission for
the weekend was to look at the unconformity
below the Cretaceous with both the Jurassic
and the Triassic as it oversteps older strata
progressively in a westerly direction.
Walking west from the Cobb, we passed
through Chippel Bay to Pinhay Bay, all below
the famous landslides, the Undercliff, that
feature in the French Lieutenant's Woman. It
is now a nature reserve. Underfoot were the
equally famous ammonite pavements in the
Jurassic Blue Lias formation, slowly revealed
by the falling tide. The sorting of the
ammonites by size suggests deposition over
time onto a hard ground rather than in a
catastrophic event, although that didn't
explain the superposition of smaller
examples on larger. The ammonites fall into
two size groupings of mature forms,
suggesting sexual dimorphism.
A bit of engineering geology in the wind showed us the
effect of quarrying on the Lias and the vain attempts to
stabilise the cliffs. The hard bands have been shown to be

Figure 2. Triassic - Jurassic junction
primary rather than secondary (diagenetic) features by the
presence of trace fossils, and interpreted as the
consequences of climate variation forced by the Milankovitch
cycles. (Quiz question time; what are the cycles? Answer:
orbital eccentricity, axial tilt and precession).

The Blue Lias is an extraordinarily widespread facies, as
those of us who enjoyed the Southern Germany Trip will
know. Nothing today comes close. It has a famously varied

Figure 1. Ammonite pavement
fauna, but often hidden by diagenetic changes. For example
the shells of bivalves formed of aragonite are only preserved
if silicified, as in some sections in South Wales.
Eventually we came to the junction between the Blue Lias
and the Langport Member (previously
known as the White Lias) in Pinhay Bay.
The junction was wavy but distinct and likely
represents a significant "disconformity" or
gap in the sequence. The surface of the
junction has the attributes of a hard ground.
Although the earliest Jurassic ammonites
Psiloceras erugatum and Neophyllites are
not known from Dorset , the Basal beds of
the Blue Lias, the Preplanorbis Beds, may
well be their equivalent so that the Langport
Beds/Blue Lias boundary in Dorset is not far
removed from the internationally recognised
base of the Jurassic.
After lunch (during which the only shower
of the day fell) we ventured into Devon at
Seaton Hole near Beer, avoiding the recent
landslips along the way. Here the yellowgreen and white Cretaceous directly
overlays the familiar red Devon cliffs of
Triassic. No Jurassic or Gault was to be seen,
instead massive cherty Greensand and
Chalk beds made up the upper part of the cliffs. The bay was
divided by a fault with a 200m throw, the eastern limb of
gentle syncline that brings the Chalk down to the beach. The
Chalk contained many biogenic nodules, formed as trace
fossils bound by organic material and then repeatedly
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Figure 3. Nodular chalk
reworked to create a ‘puddingy’ texture.
Somehow the wave action had produced
nearly spherical pebbles, which were
treacherous to walk on! As we struggled
back to our cars, and the comforts of Lyme,
we were rewarded with a spectacular
rainbow over Axmouth.
The following day we made our way to
Haven Cliff to the east of Axmouth to look at
the desert rocks of the Triassic succession,
from the red Mercia Mudstone through the
green Blue Anchor Formation to the grey
and white of the Penarth Group. The thought
of sabkha salt flats and dune fields in Devon
was entertaining. The eventual advance of
the sea produced the Langport Member of
the Penarth Group.
The beginning of the walk was pleasant as
we dodged Sunday sailors and the odd
‘boarder’. The pebbles on the beach this time

were hard work and the cliffs multi-coloured
as advertised.
In the afternoon we made our way to the
beach at Branscombe, a favourite place
despite the expensive car park! The view
along the beach to the east is dominated by
the towers and turrets caused by the 1790
landslip. The underlying Triassic rocks are full
of gypsum and (inland) halite that are very
mobile and the Mercia mudstone forms an
impermeable layer that traps water flowing
downwards through the overlying Cretaceous
rocks, producing a very unstable base. Prof.
Cope counselled keeping well clear of the
foot of the cliff, although the owners of the
many (very expensive!) beach huts didn't
seem to care. I spent many happy days there
in my youth, so I must be lucky!
The landslip is very impressive. The 200m
high cliff has rotated and thrust roughly the
same distance out to sea, leaving a nature

Figure 4. Rainbow over Axmouth
reserve of rough ground between it and the
undisturbed cliff face. We came across apiarists
studying the local bees burrowing into the soft
sediment, and many other species have found
niches there.
Beer Head shows off the chalk succession
well, with its newly recognised divisions,
notably the Holywell Nodular Chalk.
We braved the undercliff on the way back,
ducking between the Mercedes and BMW’s Devon isn't like it used to be. We were under
observation by a paraglider riding the thermals
until we bid a fond farewell in the car park.
We left well satisfied after another terrific trip
with Prof. Cope in great weather. We are
looking forward to our next trip, hopefully in
September, to venture into the Devonian and
Triassic around Torquay. In the meanwhile, we
look forward to the publication of the
forthcoming guide to the Devon Coast.

Figure 5. 1790 Landslip Beer Head
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Field Meeting Report:

Glasgow, City Centre;

30th September - 2nd October, 2016

Building Stones – a guided walk
Leader: Margaret Greene, Chair of the Strathclyde Geoconservation Group

By: Roger Dixon

I hadn’t been to Glasgow, city of drumlins, since I went to
the university to discuss molluscs with a colleague in 1976.
Wow! How it has changed! Much of the centre, the ‘style
mile’, is pedestrianised, with a multitude of eating places
(many up-market), designer and flagship stores – in fact, one
of the country’s top retail destinations. It has become a
vibrant and fascinating city; and the museums are excellent.
It was thus a great pleasure to be given a guided tour of
the city centre geo-trail by Margaret Greene, Chair of the
Strathclyde Geoconservation Group and council member of
the Geological Society of Glasgow and Scottish Geodiversity
Forum. Issued with a copy of Glasgow Rocks – Building
Stones of Glasgow, a very handy booklet describing our
route, we set forth and soon discovered that there is more to
the city than just the red Permian sandstone I had
remembered. Local ‘blonde’ sandstone, pale yellows or
creamy in colour, is also widespread, is Carboniferous in age,
and often contains carbonaceous material. This is used
typically in Georgian and early Victorian buildings, whereas
the Mauchline Basin red sandstones came from further afield,
Dumfries and Ayrshire, following the advent of railway

Figure 2: The splendid marble stairwell inside City
Chambers.

Figure 1: The Walter Scott Monument, George Square,
erected 1837. The column, by David Rhind, is of
Giffnock Sandstone and the statue on top was by
John Greenshields, carved by Handyside Ritchie. The
first quarry at Giffnock opened in 1835.

transport. Both carve well, as evidenced by the decoration of
many of the splendid buildings.
We started in George Square, with its 12 statues, materials
for which included Kemnay, Peterhead, Cornish and
Dalbeattie Granites, before moving to the City Chambers,
completed in 1888, clad in two different ‘blonde’ Stirlingshire
sandstones and at ground level Corrennie Aberdeenshire
Granite. The interior was sumptuous – decorated with mosaic
floors and 17 different marbles (“more marble than the
Vatican”, one taxi driver said).
Outside again, attention was drawn to the Devonian
Caithness Flags from the Orcadian Basin, with its abundance
of ripple marks, slumping, load and other sedimentary
structures. The Flags are noted for their fossil fish fauna; the
‘Pavement Fish Project’ seeks to identify fish in paving slabs
and rescue them by replacing the flag. It appears to be an
on-going success story.
And so we continued the tour, along St. Vincent Street, into
Buchanan Street and Gordon Street, getting the feel of
different granites – black xenoliths in the Ross of Mull in the
Old Post Office, red Peterhead, Shap with its pink feldspar
phenocrysts, white Cornish in Exchange Square, orbicular
Rapakivi in Buchanan Street (Tiso), even an Argentinian
granite with a flamed finish at the offices of the Clydesdale
Bank, and more. The ubiquitous Larvikite rock was found at
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several locations, eg. ‘green pearl’ in Gordon Street
(Greaves Sport) and there was a nice piece of
Serpentinite at Miss. Cranston’s Tea Room (now
Whittards) in Buchanan Street. Other items of
particular interest included the offices of the Anchor
Line (now a restaurant) faced in ‘Carrara Ware’ –
Doulton ceramic tiles, in St. Vincent Place; a
fossiliferous Cretaceous Estoril Portugese limestone
exhibiting styolites in St. Vincent Street (Costa); and
the Italian travertine facing of a shop-front in a
building clad in Portland Stone, also in St. Vincent
Street. During the tour, Margaret discussed and
demonstrated the variety of finishes applied to the
various building stones.
We ended the tour in the doorway of the Chao
Phraya Thai restaurant in Buchanan Street examining
blocks of red Mauchline Sandstone containing well
developed cross-bedding, placed by the builders
upside down.
This was a fascinating tour in a fascinating city. Full
Figure 3: Polished Ross of Mull Granite columns in a doorway
marks
and many thanks go to Margaret for
of the former GPO building, now Browns Restaurant.
entertaining us and to David and Anne Bone for
organising such a successful excursion.
P.S. Parts of Glasgow are quite hilly – the city is built
on a drumlin field; it is the first time I have ever
realised just how steep they can be! And if one takes
the hop-on/hop-off tourist bus, the commentary is
given by Neil Oliver. And I’ve never seen so many
‘vaping’ shops in such a compact area!

Figure 4: St. Vincent Place. Red Mauchlin Sandstone of The
Trading House is easily identifiable; To the right is the former
office of The Anchor Line with its white Doulton tiles. Both
are now restaurants.

Figure 5: Margaret Greene demonstrating
upside-down current bedding in Permian
sandstone at Chao Phraya, our final stop.
Figure 6: A gritty, pebbly sandstone from
northern England at 98 Buchanan Street, reclad in 1989; it demonstrates graded bedding,
and current bedding is well picked out by
carbonaceous material.
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Circular No 1011 March 2017
SAFETY IS TAKEN VERY SERIOUSLY should you be unsure about either the risks involved or your ability to participate safely, you must seek advicce 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 fieeld meeting. You may be asked to provvide further
information on any prescription drugs etc that you may use whilst attending a field meeting. In orderr to en
nsure the safety off all participants, the GA reserves the right
to limit or refuse attendance at field meetings.
EMERGENCY CONTACT iff you are lost or late for the start of a meetin
ng, an emergency contact is available dur
d ing UK field meetings by calling thee GA mobile phone
07724 133290. The mob
bile
il phone will only
l be switch
hed on just before and durin
i g field
i ld meettin
i gs. For routin
i e enquir
i ie
i s ple
l ase 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 lifft or collect you from the nearest railway station. This service cannot be guaranteed, but please ask before booking. Please indicate when booking, iff you
are able to offerr 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 offffice.
TRAVEL REGULATIONS are observed. The GA acts as a retail agent for
o ATOL holders in respect off air flights included in field meetings. All flights are ATOL protected
by the Civil Aviation Authority (see GA Circular No. 942, October 2000 for further details). Field meetings of more than 24 hours duration or including
accommodation are subjject to the Package Travel Regulations 1992. The information provided does not constitute a brochure under these Regulations.

Geofff Swann arranges UK field meetings and Ian Sutton is responsible for overseas excursions. Website for further details
www.geologistsassociation.org.uk/ukfield.html; www.geologistsasso
s ciation.org.uk/overseasfield.html
BOOKINGS AND PAYMENT: These should be made through Sarah
a by email: fieldmeetings@geologistsassociation.org.uk phone or through the GA
website. Please give an email and emergency contact number. Unless otherwise stated the cost is £5 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 surcharge on
top of the normal administration fee. Cheques should be made out to Geologists’ Association. Where places are limited, a system of first come, first
served will operate so do book early. Some meetings may have restrictions on age (especially for under 16s) or be physically demanding. If you are
uncertain, please ask.

GA UK FIELD MEETINGS 2017
NORTH LINCOLNSHIRE QUARRIES
Leader: Paul Hildreth
Sunday 26 March
We plan to visit two quarries. In the morning we will
examine the Mercia Mudstone in a disused brickpit. It
is dominated by red clays but there are thin, silty and
partly dolomitised beds towards the top of the
exposed sequence and the lower beds contain seams
of gypsum. Aftter a brief stop at a disused church built
off chalk we will visit a quarry exposing the Ferriby and
Welton Chalk Formations of the Chalk Group with very
good exposures of the Totternhoe Stone, the
Variegated Beds (basal beds of the Welton Formation
and including the “Black Band”) and the inoceramidrich beds equivalent to the Melbourne Rock of the
Transitional Province.
Equipment: You must have a hard hat, hi-vis jacket and
appropriate footwear.
Cost & booking: Numbers will be limited to 25.
THE GEOLOGY AROUND SOUTH MIMMS,
HERTFORDSHIRE VALLEY (joint meeting with the
Kirkaldy Society)
Leader: Mike Howgate
Saturday 15 April
In the morning will search out the evidence for
geologically based industries in the small area around
Pinks Farm between Ridge and Ridge Hill. We will
spend about two hours explo
l rin
i g the area, where we
will find dean holes dug by Chalk Drawers (now a bat
hibernicularium), Old Chalk quarries, brick and sand
pits (one of which is featured on William Smith’s 1815
map), in what must have been a hive off extractive
industrial activity 150 years ago.
After lunch in the nearby Old Guinea pub which
doubles as a pizzeria we will examine the
geomorphology of the area in a three mile walk from
Ridge village across the Stanmoor Gravel plateau and
follow the Catherine Bourne to its terminal swallow
hole.
Equipment: Suitable clothing and footwear. Pub or
packed lunch.
Cost & booking: Register with Sarah.
Walton-on-the-Naze, Essex (Joint with the Essex Rock
and Mineral Society)
Leader: Gerald Lucy
Sunday 23 April 11.00
Visit to see the geology of The Naze clifffs, one off the
most importtant geological sites in Eastern England.

The cliffs here provide exposures of Red Crag and
London Clay and there will be the possibility of finding
fossils on the beach, including sharks’ teeth. The day is
particularly suitable for families and children. We will
also be visiting Essex Wildlife Trust’s new visitor centre
on the clifff top, which should have some geological
displays in place by the time of our visit. Children
welcome.
Equipment: Suitable clothing and footwear. Bring a
packed lunc
nch.
Cost & booking: Register with Sarah sending an
administration fee of £5 per adult (kids go free!) to
confirm you
our place.
CENTENARY EXCURSION TO RICHMOND PARK,
KINGSTON HILL AND WIMBLEDON COMMON
Led by members of the London Geodiversity
Partnership in collaboration with the Friends of
Richmond Park and the London Natural History
Society
Saturday 20 May 2017
This full-day trip celebrates 100 years since the GA
Excursion on 19th May 1917 and will attempt to reenact the route as closely as possible and to deliberate
on the origin
gin of the gravels as on the original trip. The
1917 trip began at Norbiton Station and finished at the
Windmill on Wimbledon Common. It was an afternoon
trip with a suitable stop forr tea, as was the custom; we
will begin in the morning and stop at Kingston
University refectory forr lunch. The excursion should
end about 4-4.30. The walk is about 12 kilometres (7.5
miles) long and will include some steep slopes which
may be slippery iff wet. The middle part of the trip will
involve wal
a king on pavements next to roads. A full risk
assessmen
nt with meeting times will be sent to those
who book..
Bring: Walking boots/shoes. You may prefer to bring a
packed lun
nch as the length of the lunch stop will be
limited.
Cost & booking: There will be no charge for this trip
but it is essential to book with Sarah.
THE QUATERNARY OF LINCOLNSHIRE (joint meeting
with the Yorkshire Geological Society)
Leader: Pet
e er Worsley
Sunday 18 June
This excursion will examine and discuss recent
developments in understanding the pattern of
glaciation in central Lincolnshire. In particular the
evidence for a glacial event or events between the
classical Anglian and the Devensian will be
considered. A traverse starting close to Stamford
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will end just west of Louth and en route a number
off key Quaternary geologicaal sites will be visited.
Equipment: Some walking o
over rough ground will
be involved. Stout footwear is recommended
together with suitable clothing.
Cost & booking: Numbers may be limited. We are
considering hiring a minibuss and the attendance fee
will be set later. Register with Sarah to confirm your
place.
LONDON THEATRELAND TR
RAFALGAR SQUARE –
EVENING BUILDING STONES WALK
Leader: Ruth Siddall
Tuesday 20 June 6.00 pm
This walk will look at the history of London’s
Theatreland and Trafalgar Square through the
building stones used. It will also reveal some
aspects off London’s geologyy, discovered through
the excavations for new buildings.
Cost & booking: Register with Sarah sending an
administration fee of £5 perr person for members
and non members, to confirrm your place.
THE GEOLOGY AND BUILDING STONES OF
PETERBOROUGH
Leaders: Colin Prosser and Jonathan Larwood
Saturday 24 June
This trip will provide the opportunity to explore the
geology and fossils of Peterb
borough, spending the
morning in Peterborough Ciity Centre and the
afternoon approximately 5 miles east of
Peterborough at Kings Dyke Brick PitEĂƚƵƌĞ
ZĞƐĞƌǀĞ. The day will start at Peterborough
Museum (10 for 10:15 am) with a one hour tour of
the museum and the chancee to see the rich
collection off large marine vertebrates
ertebrates from the
Oxford Clay of the local area.
a. The party will then
take a 5 minute walk to Peterborough’s
erborough’s spectacular
cathedral and enjoy an internal
rnal tour, focussing on
the building stone from which it is constructed,
including a wide range of loca
cally sourced Middle
Jurassic limestone, as well ass various ‘marble’ from
across the UK and Europe. TThe afternoon will be
spent at Kings Dyke Brick Pitt EĂƚƵƌĞZĞƐĞƌǀĞnear
Whittlesey, where there will be an opportunity to
see Oxford Clay ŝŶƐŝƚƵ., colleect a range off fossils
from a managed collecting area and to learn about
brick making.
Equipment: Sensible field geear with wellies being a
good idea iff it is wet for the afternoon visit.
Cost and booking: £10 to in
nclude admission to the
cathedral. Numbers limited to approximately 20.
Peterborough Museum and Cathedral are close to

17

33777 GA Mag March 2017.qxp_mag41.qxd 06/03/2017 14:52 Page 18

the railway station so it is possible to do this trip by
rail. If you are considering this option and would
need a lift in the afternoon to and from the brick pit
please let Sarah know.
WEALDEN EXCURSION
Leaders: Peter Austen and Ed Jarzembowski
July (date to be confirmed)
This trip continues the popular annual Wealden
excursions and again will visit one of the working
pits in the Weald Clay of south-east England. The
venue will be confirmed later so as to take
advantage of conditions at the time. Attendees will
need to be sure they can safely cope with the
conditions to be found in working quarries.
Equipment: You must bring a hard hat, hi-vis jacket
and suitable footwear. Bring a packed lunch.
Cost & booking: Register with Sarah sending an
administration fee of £5 per person to confirm your
place.
GEOLOGY OF THE SOUTH DEVON COAST
WEEKENDER
Leader: John Cope
Dates for Devon: Saturday 7 and Sunday 8 October
Centre Torquay or Paignton (full of hotels and
B&Bs).
Geology: Marine Devonian, Variscan structures and
post-Variscan cover.
Cost and Booking: Please register with Sarah. £15
per person.
The Lost Gardens of Ediacara
Leader: Eddie Bailey
Date to be confirmed
This meeting has been carried over from last year’s
programme. We will be looking through windows in
the Triassic and Glacial overburdens into the late
Neo-Proterozoic exposed in Bardon Hill Quarry,
Leicestershire. As well as the andesites and
volcaniclastics we will also see the Triassic
unconformity and study the glacial deposits being
revealed in the extension area.
It is unlikely indeed probably impossible that we
will find any Ediacara fossils but we will see the
rocks being laid down at the time. Depending on
time we may take the group to Charnwood forest
to the actual location of the discovery of Charnia
masoni and Charniodiscus.
Equipment: You must have a hard, hat hi-vis jacket
and appropriate footwear.
Cost & booking: Numbers may be limited. Register
with Sarah sending an administration fee of £5 per
person to confirm your place.

GA OVERSEAS FIELD MEETINGS 2017
ITALY, FIVE VOLCANOES
March 29 –April 12
Led by Paul Olver
Visiting major volcanic sites in Italy including
volcanoes in Bay of Naples, Mount Vesuvius, and
Solfatara.
Cost £2175 plus single room supplement £479.
Enquiries to Paul Olver Tel:01432 761693
Or email paulolver@hotmail.com
CHINA CENOZOIC EVOLUTION OF THE UPPER
YELLOW RIVER AND ITS ENVIRONS
September 10 -26
Led by David Bridgland
Meeting format: Combined 1 day conference plus a
7 day field excursion
Meeting Location: Lanzhou University and a
‘travelling’ field-excursion upstream and
downstream in the Yellow River
The excursion will include the Late Cenozoic–
Quaternary fluvial sediments, the loess of the region
through which the river flows, Miocene–Quaternary
lacustrine environments at Lake Qinghai (the largest
inland lake in China) on the Tibetan Plateau and the
relation of this (and related lakes) to the evolution
of the Yellow River system, as well as glacial
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evidence in the upper reaches of the system on the
Tibetan Plateau. There is ample scope for visits to
cultural sites, including preserved water wheels
along the Yellow River and a fine geological and
cultural heritage museum in Lanzhou and the Taer
Monastery and temples, ~25 km from Xining. The
area around the city of Lanzhou has the thickest
aeolian loess accumulation (>300 m thick) and the
oldest aeolian dust (older than 21 Ma) in the world.
There are sections in river terraces hereabouts,
overlain by huge thicknesses of loess, with multiple
palaeosols. A further highlight on the excursion will
be Jingtai Yellow River Stone Forest National
Geopark, located 160 km downstream from Lanzhou
city. The geoheritage interests here are largely
geomorphological, although the bedrock in which
the landforms are sculpted plays a prominent role:
late Cenozoic fluvial sandstone and conglomerate,
many tens of metres thick, emplaced in a subsiding
fault-bounded basin before incision of the landscape
by the Yellow River began. There is thus a clear link
with the evolution of the Yellow River system, with
this ‘basin inversion’ probably occurring in the late
Early Pleistocene (a theme resonant with that
concerning the Tibetan Plateau basins that will be
visited further upstream).
Estimated numbers: 20–30, including Chinese
Likely cost per head: Flights to/from China
(Lanzhou), to be arranged by participants + £800
which will include all meals, transport and
accommodation. Breakdown: conference meals £100; conference accommodation - £200; field trip
travel - £150; field trip meals - £100; field trip
accommodation - £250
Accommodation: University hotel in Lanzhou and
suitable hotels in various places on field trip.
Deadline May 1
Enquiries: David Bridgland, email
d.r.bridgland@dur.ac.uk

GA LOCAL GROUPS (LG) & AFFILIATED SOCIETIES
Amateur Geological Society
http://amgeosoc.wordpress.com
starfields@tiscali.co.uk
March 14 Stones said to have fallen from the
Clouds - Prof Paul Henderson
April 11 Sandstone Fantasies of Jordan – Dr Tony
Waltham of Geophotos.
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
April 6 Cosmic Dust: Little Rocks from Space - Dr
Matthew Genge.
Belfast Geologists’ Society
www.belfastgeologists.org.uk
March 20 Harold Wilson Memorial, Flood Basalts
– Dr Sally Gibson.
April 24 AGM
Black Country Geological Society
www.bcgs.info
March 4 Geoconversation Day.
March 20 AGM New fossil reptiles from the Triassic
of Tanzania: implications for the origins of
dinosaurs and their kin – Richard Butler.
April 22 Field meeting: Mortimer Forest
Hereford/Shropshire border.
April 24 A Teacher’s view of Glacial Geology – David
Pannett.
May 20 Field meeting: Return to the Brymbo Fossil
Forest Wrexham.

Brighton & Hove Geological Society
www.bhgs.org
March 15 AGM and Members evening.
April 5 Hearth and Homes; the building of Sussex
– Dr Geoffrey Mead.
Bristol Naturalists’ Society
www.bristolnats.org.uk

British Micromount Society
http://britishmicromountsociety.homestead.com
Bucks Earth Heritage Group
www.bucksgeology.org.uk
Cambridgeshire Geological Society (formerly
Cambridge Geology Club) (Local Group of the
GA)
Email: info@cambsgeology.org
www.cambsgeology.org
Carn Brea Mining Society
www.carnreaminingsociety.org.uk
Cheltenham Mineral and Geological Society
http://cmgs.yolasite.com/society.php
Cumberland Geological Society
www.cumberland-geolsoc.org.uk
Cymdeithas Daeaeregwyr Grwp De Cymru:
South Wales Geologists’ Association (LG)
www.swga.org.uk
Cymdeithas Y Daeaereg Gogledd Cymru:
North Wales Group Geologists’ Association (LG)
www.ampyx.org.uk/cdgc/cdgc.html
Devonshire Association (Geology Section)
www.devonassoc.org.uk
Dinosaur Society
www.dinosaursociety.com
Dorset Group (LG)
www.dorsetgeologistsassociation.com
March 23 Inferior Oolite -Bob Chandler
March 31-April 3 Forest of Dean/Malverns
Leader Noel Donnelly.
Dorset Natural History & Archaeological
Society
Jenny@dorsetcountymuseum.org
Earth Science Teachers’ Association
www.esta-uk.net
East Herts Geology Club
www.ehgc.org.uk
East Midlands Geological Society
www.emgs.org.uk
March 11 AGM and Swimming Plesiosaurs and flying
dinosaurs – vertebrate palaeontology at Wollaton
Hall – Dr Adam Smith.
April 8 The Biggest Volcano on Earth – Dr Julie
Prytulak.
Edinburgh Geological Society
www.edinburghgeolsoc.org
March 8 A new building stones database for Scotland
– Dr Martin Gilliespie.
March 22 Scottish perspectives (old and new) on
greywacke, graptolite and Gondwana - Dr Phil Stone.
Essex Rock and Mineral Society (LG)
http://www.erms.org/

March 14 The Bytham River Story – Prof Jim Rose.
May 9British Minerals – Mike Rumsey
June 13 Shale Gas & Fracking - Exploration for
Unconventional Hydrocarbons - Iain Scotchman.
Farnham Geological Society (LG)
www.farnhamgeosoc.org.uk
March 17 Note: 3rd Friday of the month
Consultant It was not my Fault! - Dr David Walmsey
April 21 Note: 3rd Friday of the month
Evidence for early human activities from Pleistocene
river terraces - Prof David Bridgland
May 12 Venus geology - Dr Richard Ghail
June 9 Provenance – the search for a source - Dr
Haydon Bailey
Friends of the Sedgwick Museum, Cambridge
www.sedgwickmuseum.org/activities/ friends.html
Geolancashire (LG)
www.geolancashire.org.uk
Geological Society of Glasgow
www.geologyglasgow.org.uk
Geological Society of Norfolk
www.norfolkgeology.co.uk
Harrow & Hillingdon Geological Society (LG)
www.hhgs.org.uk

March 8 Water on Mars – Dr Matt Balme.
April 12 What do we do when the oil runs out ? –
Prof Chris Rhodes.
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May 10 AGM Followed by film show about the
Troodos Geopark.
Hastings & District Geological Society
www.hastingsgeology.btck.co.uk
March 26 Critical Minerals for Modern
Economy - Prof Richard Herrington
Hertfordshire Geological Society (LG)
www.hertsgeolsoc.ology.org.uk
March 9 AGM Geology of South Africa – Nikki
Edwards and Frank Ogilvie
March 25 Field meeting: to Sedgwick Museum.
April 13 Geology and Medicine – Chris Duffin.
May 11 Modelling the Chalk subcrop in three
dimension - Dr Mark Woods.
Horsham Geological Field Club
ǁǁǁ͘ŚŐĨĐ͘ŽƌŐ͘ƵŬ
March 8 A Visitor’s guide to Iceland: Geology,
Wildife, History and Mythology’ – Andy Cosham
April 12 Salt – Prof Chris Jackson.
May 10 40th Anniversary AGM
June 14 Agates – Ian Graham.
Huddersfield Geology Group
www.huddersfieldgeology.org.uk
Hull Geological Society
www.hullgeolsoc.org.uk
March 23 The World Heritage Convention and the
protection of earth science area and site of
outstanding universal value – Prof Patrick Boland.
The Jurassic Coast
www.jurassiccoast.com
Kent Geologists’ Group of the Geologists’
Association (LG)
www.kgg.org.uk
March 21 Response to the Napoleonic Threat of
Invasion in 1804: Canals, Coastal Forts and
Cartography of SE England – Anthony Brook.
April 18 The Kent Downs – Dan Tuson.
May 16 Opal – Ann Barrett
June 20 A Geological Transect across the Himalaya
– Dr Chris Duffin.
The Kirkaldy Society - Alumni of Queen Mary (LG)
kirksoc@sky.com
April 7 Annual Dinner.
April 15 Field meeting – The Geology around South
Mimms, Hertfordshire – Mike Howgate.
June 9-12 Field meeting – North Pennines – Brian
Young.
Contact Mike Howgate 020 8882 2606, or email
mehowgate@hotmail.com or
Leeds Geological Association
www.leedsga.org.uk
Leicester Literary & Philosophical Society
(Geology)
www.charnia.org.uk
March 11 Saturday Seminar Geology of the
Planets. All Day—starting at 10am
Liverpool Geological Society
www.liverpoolgeologicalsociety.org.uk
Manchester Geological Association
www.mangeolassoc.org.uk
March 8 Faulty communications: Seismic Hazard
in Istanbul - Prof Iain Stewart.
March 29 Regionally Important Geological and
Geomorphological sites: assessment criteria and
how they are selected – Dr Christine Arkwright.

Medway Fossil and Mineral Society
www.mfms.org.uk
Mid Wales Geology Club
www.midwalesgeology.org.uk
Midweek Geology Club
http://mwggyorkshire.webspace.virginmedia.com

Milton Keynes Geological Society
http://mkgeosoc.org/
Mineralogical Society
www.minersoc.org
Mole Valley Geological Society (LG)
www.mvgs.org.uk
March 9 The Dinosaurs: New ideas about old bones
– Prof Dick Moody.
March 18 Behind the scenes tour of Dorking
Museum’s minerals and fossils.
April 13 How to survive an Ice Age – Dr Matthew
Pope.
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
March 9 AGM & Geoengineering - Dr Ian Stimpson
March 30 Geological perspectives on the ‘world’s
largest’ conventional explosion at Fauld Mine,
Staffordshire - Dr Noel Worley
Open University Geological Society
www.ougs.org
Oxford Clay Working Group
Email:saurian@live.co.uk
Oxford Geology Group (LG)
www.ogg.uk.com

Oxford Geology Trust
www.oxfordgeologytrust.org.uk
Plymouth Mineral & Mining Club
www.denul.net/pmmc/
Reading Geological Society (LG)
www.readinggeology.org.uk
March 6 Permafrost in the geological record – Prof
Peter Worsley.
March 12 Field Meeting: Marsworth
Quarternary deposits leader: Peter Worsley
<ŽǁĞƚŚĂƐZŝĞůŽƌŽƌŝĞƚŚĂů<ĞƌŶŽǁ
Zoyal Geological Society of Cornwall
www.ŐĞŽůŽŐǇĐŽƌŶǁĂůů.ĐŽŵ
The Russell Society
www.russellsoc.org
Shropshire Geological Society
www.shropshiregeology.org.uk
March 8 A topic related to igneous processes -Paul
Olver
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
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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/welshstonef
orum/about-the-welsh-stone-forum/
Westmorland Geological Society
www.westmorlandgeolsoc.co.uk
West of England Group of the Geologists’
Association (LG)
www.wega.org.uk
West Sussex Geological Society (LG)
www.wsgs.org.uk
March 5 Building stones of Clymping Church – David
Bone
March 17 Modelling Ancient Tides - Professor Peter
Alison.
April 1 - June 2 WSGS Exhibition in Littlehampton
Museum.
April 21 Geology and Ground Investigation for HS2 Jonathon Gammon.
May 19 Geology of the Moon - William Joyce.
June 16 Middle Jurassic Ammonites - Bob Chandler.
The Woolhope, Hereford
www.woolhopeclub.org.uk
Yorkshire Geological Society
www.yorksgeolsoc.org.uk

SPECIAL EVENTS
March 11
Geo-East in conjunction with the
GA Field excursion to Swaddywell
Pit, near Peterborough
If you wish to be kept informed, please
register your interest by emailing
Naomi.Stevenson@naturalengland.org.uk

11 March Saturday Seminar Geology of
the Planets.
All Day—starting at 10 am
www.charnia.org.uk
May 19 Geologists’ Association
Student Symposium at Burlington
House, Piccadilly, London
gass@geologistsassociation.org.uk
April 29 - May 1
Lyme Regis Fossil Festival
www.fossilfestival.co.uk
October 21-22 GA Conference Cardiff
Climates Past Present and Future
conference@geologistsassociation.org.uk
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ROCKS ROUTES &
SHOOTS VISITS THE
VA L L E Y O F F L O W E RS
W H AT
WHEN
WHERE

STUDY THE GEOLOGY OF
T H E W O R L D ’S G R E AT E S T
M O U N TA I N C H A I N

$JURXSWRXUOHGE\+HDWKHU.HOO\
-RKQ0DFJLOOLYUD\
WKWRWK-XO\
,QGLDQ+LPDOD\DV
Are you a ke
keen walker with a sense of
adventure? W
Wo
ould you like to explore the area
of the high Himalayas around the Va
Valley of
'MPXFST/BUJPOBM1BSLJO6UUFSBLIBOE $PNF
with us on thi
h s exciting trip.

We will see some d
dramatic
i geolog
l y and visiit
the headwater
e s of one of the Ganges’ main
tributaries at Badrinath as well as trekking
from Ghovin
ndghat to the Va
Valley of Flowers,,
famous fr
from mountaineer Frank Smythe’s book of the same
name. The only waayy to acceess the V
Vaalley of Flowers is on ffo
oot
so you need to be comffortable walking distances of up to 14
1
km per day fo
for ffo
our days, whilst carrying your own clothin
ng
BOEQFSTPOBMFČFDUT BUBMUJUVEFTPGUPN

W H AT
WHEN
WHERE

$JHRORJ\ÀHOGWULSOHGE\
'U'DQQ\&ODUN/RZHV
WKWRQG2FWREHU
$QQDSXUQDDUHDRI1HSDO+LPDOD\D

Dr Dann
ny Clark-Lowes is a geologist,
educated at Cambridge and London
universities, who has given industry traaining
courses on geology at locations throughout
the world
l , as well as publishing scientifi
fic
papers and books. He is also a mountaineer wh
who has
climbed in the Swiss Alps and in the Himalaya. He will lead
this tour to Nepal whicch will look at aspects of the geology
and geograp
phy of the spectacular Himalaya, and will help
participants achieve an understanding of how mountain
belts and their associated rock types are created through
plate movements. Although ffo
ocusing primarily on geology,
the history, culture and religious beliefs of the region will
also be studied. W
Wee will...
t5SBWWFMPONPVOUBJOSPBETPČFSJOHTQMFOEJEWJFXTPGTPNF
of the highest mountains of the Himalaya
t6OEFSUBLFUSFLTJOCFBVUJGVMWBMMFZT QBSUJDVMBSMZBMPOH
the Kaligandaki riverr, where geological exposures are
dramatic and the florra so beloved of V
Vic
ictorian collectors is
indigenous
t4UBZBUHPPEIPUFMTBOEIPTUFMTBOEFOKPZMPDBMDVJTJOF
This trip is suitable ffo
or amateur geologists, those with an
interest in learning some geology and those who simply
FOKPZCFJOHJOUIFNPVOUBJOT.PTUEBZTUIFSFXJMMCF
TPNFXBMLJOHBOEUIFPQQPSUVOJUZXJMMCFPČFSFE GPSUIPTF
wishing, to undertake a number of day-long treks.

Full details of itineraries, costs and how to book both these tours are aava
vailable at

www.indusexperiences.co.u
uk/earthsciencess
E: holidays@indusexperiences.co.uk T:

elite
Indus T
Tours
ours & T
Travel
ravel Limited V
VA
AT No. 788 0668 73
5HJLVWHUHGLQ(QJODQG1R5HJLVWHUHG2IÀFH&LW\5RDG/RQGRQ(&9/5
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TRAVEL
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WINNER
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p
Destination Operator
p
20122
Best Specialist Destination Operator 20111
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Opinion Article: Paramoudra and Flint Nodules (2): The Cretaceous Reef
By: Russell Yeomans
Areas of the wave cut chalk platform
at West Runton, North Norfolk,
represent the Cretaceous sea floor from
75/78Ma. Today there is a 3 degree E/W
strike to this coast so further west
towards Sheringham the older the Chalk
becomes. As the tides erode the chalk,
fresh flints and paramoudra appear but
what is revealed sits at odds with
Bromley et al. (1975) burrow theory
and Clayton’s (1986) silica precipitation
model. More recent research provides
evidence that sponges were the
causative organism of the barrel shaped
paramoudra and the majority of flint
nodules.
The in situ Paramoudra magna being
observed near Sheringham, (see figure
1) with Hexactinellid sponge detail and

Figure 1: Paramoudra magna. Large upstanding flints within the Chalk
(TG167434)

Figure 2: paramoudra typica photographed in 2010
after a storm scoured the beach of sand.
pyrite fossil remains would be visible for a while then become
buried by sand for months. The sand cover prevents the
pyrite from dissolving but it hides sponge detail from view on
a regular basis.
The tidal surge of December 2013 left a metre of sand over
the Late Cretaceous chalk in Norfolk so alternative sites came
under scrutiny.
The sponge reef is identified.
To the West of Woman Hythe and exposed at low spring
tides, a barnacle covered jumble of Flint approximately 1
kilometre square, revealed a variety of in situ paramoudra
linked by sections of smaller sponge locus. Many of the 2m
diameter Paramoudra multa, ran in lines at regular spacing
and were traceable across the muddle of flint for 30m. This
next generation placement of sponges would have been
influenced by the North East tide that ran across this area
during the Cretaceous period as the tidal swell from the

Equatorial Tethys flowed towards the Arctic Sea across the
continental shelf that lay along the West coast of Eurasia.
The in situ Paramoudra typica in figure 2 reveals fossilised
sponge in the chalk core with central tail mark and filaments.
The wintry sun shines from due south and the exhalant dip,
where the occupying sponge would have blown out waste and
deoxygenated water, is sculpted towards lower left i.e. North
East. Many paramoudra have shaped upstands which
deflected neighbouring sponges exhale and the water’s
bearing affected the tops of most structures in some way.
Elsewhere tall Paramoudra tecta line the edge of this oval
shaped aggregation of sponges following the same NE
course, their purpose was to further slowdown the current,
drawing nutrients out of suspension.
All of this had happened on the Chalk sea floor and it
became apparent this was an in situ Cretaceous sponge reef.
Accurate mapping of the 4 best preserved sections of the
reef commenced July, 2016 and the distinct North East trend,
amid the chaotic jumble of flint, even surprised the author.

Figure 3: Large P multa (foreground and centre
right) triggered the reefs identification (TG182434)
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Figure 4: Mapped section from 2016 survey

sand at low tide. Similar flint shapes
with NE long axis lie to the East of
Hamburg in Denmark.
Association
of
reefs,
paramoudra
and
type
‘A’
nodules.
Type ‘A’ flint nodules are found in
abundance on West Runton’s reefs
and foreshore in close association
with paramoudra as they were part
of the development process of the
larger structures. See Magazine of
the Geologists’ Association, Vol 15,
No 3, 2016 pages 30/31.
Caistor St Edmunds quarry has
100’s of paramoudra to be purchased
while nearby heaps of smaller flints
contain 15-25% type ‘A’ nodules.
North Landing, Yorkshire has a
wealth of Paramoudra around the
bay while just 400 metres away in
Thornwick Bay, type ‘A’ line the cliffs.
In 1865 Charles Lyell observed
stacks of paramoudra in the quarry

Sponge reefs at other
locations.
Clifftop images at West
Runton revealed a series of
oval shaped reefs so it was
anticipated that others
were to be found at
different locations.
Three miles to the west
at Weybourne a dipping
line of flints in the cliff, with
larger flints to the upper
edges, shows a transverse
section through a reef. The
strata above level as the
reef
became
buried
beneath the continual fall
of chalk sediment. Along
Figure 5: Looking West towards Sheringham (TG185431)
Bridlington Bay, Yorkshire a
connected series of N/NE oval shapes appear outlined in the at Horstead, Norfolk and the local cottages have numerous
type ‘A’ flints used in their
walls. Both Charles Lyell and
Rev William Buckland, two
founding
19th
century
Geologists recognised that
Paramoudra were giant
siliceous sponges.
Further information on
Paramoudra, ancient and
modern reefs and nodule
types can be found at
http://www.flintparamoudra.com/

Figure 6: Looking East towards Cromer (TG 185431)
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Geologists’ Association photographs now online
The Geologists’ Association photographic archive is now online. Thanks to the sterling effort of the
British Geological Survey the first selection of albums from the GA Carreck Archive are now available to
browse as album pages, and zoom in on the details.
Included in this first tranche are albums compiled by E.E.S. Brown, T.W. Reader, H.D. Hewitt, E. Martin,
and Rosalie Yeates. To find out more about the photographers, and to see their work, go to
http://www.bgs.ac.uk/discoveringGeology/geologyOfBritain/archives/GeologistsAssociation/home.html
There is still more to come so watch out for updates. For more information please contact Jonathan
Larwood, GA Archivist at archive@geologistassociation.org.uk
Some examples of what you’ll find:
T.W. Reader is one of the most important contributors to
the GA Carreck Archive. His albums, which document GA
Excursions between 1907 and 1919, are now all available
to view. This is a typical page illustrating the June 1907
excursion to Hastings.

E.S. Brown, GA President 1948-50, compiled a
number of thematic albums with photographs
from across the GA membership. Here, in a
stratigraphical compilation, are the Eocene
Blackheath Beds in Elmstead.

Rosalie Yeates’ (Honorary Librarian 1924-32) album documents GA foreign excursions to Norway (1934)
and the Rhenish Massif in western Germany (1937) – a large erratic near Finse, Norway (left) and
refreshments in Bettenfeld, Germany (right).
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Pebbles in Essex & Beyond:
Ros Mercer
An Essex Rock & Mineral Society publication funded by the GA Curry Fund
It all began when I purchased a fossil
poster at the Thorndon Visitor Centre near
Brentwood, where a section through the
edge of the old quarry had been created
showing glacial outwash gravel, referred to
as the “Pebble Wall”. The fossil poster was
well presented, but was basically nice
pictures of nice fossils from various localities
around the world in someone’s collection
with no story to be told. There are no fossils
at Thorndon, but plenty of pebbles and they
could tell the geological story of Essex. They
are irresistible and always find their way
into one’s pocket however much you say, “I

sincerely Prof Jim Rose, Prof David
Bridgland, Prof Rory Mortimore and Dr
Peter Allen who all helped me to say the
right things in the right way.
As you see from the photos, one side
shows clear pictures of the different
types of pebbles and on the other side
are panels depicting the environments
experience by the pebbles including a
section on church walls where Essex
geology is revealed in an accessible way.
The maps were re-drawn to a common
style by husband Ian, helping him to get
to grips with a new graphics package.
With the confidence that all was as correct as it could be,
that there was a good demand and that it was usable by
young and old, expert and novice, I sought funding for it
to be professionally set and printed and was awarded
monies from the GA’s Curry Fund. I have now taken
delivery of 5000 copies. Rockwatch members will receive
a copy in their 2017 pack. It will be available at only £2
through the GA and other geological outlets, Essex Wildlife
Trust visitor centres, museums and through Essex Rock &
Mineral Society activities.
Ros Mercer; Secretary, Essex Rock & Mineral Society

Figure 1: The poster unfolded
have hundreds at home already!”
So the idea of a Pebble Poster began – a guide to
distinguishing pebbles made from different types of rock,
where they came from and how they got to Essex. Then the
idea grew to include details of past environments and
explanations of how, in particular, flint is formed. Flint, so
ubiquitous in Essex gravels and on Essex beaches, yet in such
an amazing diversity of colours, shapes and markings.
I wrestled with Word to create a prototype, which I then
showed to lots of people to seek interest and support. Would
they buy it? The response was overwhelmingly, “yes and
when can I have one?” I tried it out on my 5-year-old
granddaughter – we went out into the garden and collected a
dozen or so pebbles, brought them in and washed them, then
successfully identified them. It worked!
Thus encouraged I tidied it up and took it to a GA meeting
and then to the conference. People from Sussex wanted one,
as they were particularly interested in the flint variety and its
story and so it became “Essex and beyond” and the number
to be printed increased several fold.
It had to be right, so copies were sent to various experts
and I would like to use this opportunity to thank most
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Figure 2: Illustrations and information on the rock
types within Pebbles in Essex & Beyond
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GA Meetings Award Conference Report:
Jazmin Scarlett
Cities on Volcanoes 9; 20th-25th November 2016
With assistance from the GA
Meetings Award, I attended the
Cities on Volcanoes 9 conference in
Puerto Varas, Chile. There, I
presented a conference poster
titled: ‘Volcanic risk through the
ages: social factors influencing
volcanic risk on St Vincent, Lesser
Antilles
from
a
historical
perspective’ in the session: Social
construction of volcanic risk,
community
knowledge
and
resilience.
Being a third year PhD student
now at the stage of writing my
findings, the conference provided
an excellent platform to showcase
my work and to gain insightful
feedback. As an historical and
social
volcanologist
it
was
important to gain feedback from
like-minded researchers. It also
presented the opportunity to
network with other members of
the national and international Figure 1: Jazmin with her conference poster
volcanology community. I have

made new contacts that may one day
turn into collaborations to better
understand societies living with
active volcanism.
The award allowed me to attend a
valuable and enriched conference
experience in a wonderful setting. I
also had the opportunity to visit the
site of lahar deposits produced by the
2015 eruption of Calbuco volcano,
closely situated to Puerto Varas. I
learned about the effects of this
eruption on the surrounding villages
and the fish farming industry, as
members of the community came to
share their experiences.
I learned a lot from the other
delegates about challenges at other
volcanic communities around the
world but also gained feedback from
a diverse group of researchers that
will help me approach problems and
find solutions in my own research, as
well as networking with like-minded
international researchers.

Figure 2: Osorno volcano (left) & Calbuco volcano (right), photo taken from Puerto Varas
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Climate past, present and future?
4HEæ'EOLOGISTSgæ!SSOCIATIONæ!NNUALæ#ONFERENCEæ

Provisional Programme
Saturday 21st of October
Amgueddfa Genedlaethol Caerdydd National Museum Cardiff
Cathays Park, Cardiff, South Wales, CF10 3NP
Full days of talks on a range of topics associated
with climate and environments
Confirmed speakers to date:
Colin Summerhayes - Earth's Climate Evolution
Ian Fairchild - Snowball Earth
Chris Cleal - The Coal Measures forests

Sunday 22nd October
Range of excursions to include:
The Gower Peninsular
Brecon Beacons

For more information and
to register visit:
www.geologistsassociation.org.uk
or email: conference@geologistsassociation.org.uk
Registration opens 1st April 2017
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GA Meetings Award Conference Report:
Robyn Pointer
60th Palaeontological Association Annual Meeting; December 2016
The 60th Annual Meeting of the Palaeontological
Association was held over 3 days at Université Claude
Bernard in Lyon, France, during December 2016. Over the 3
days, presentations covered a wide range of topics, including
a dedicated session to the use of geochemistry within
palaeobiology and palaeoenvironmental studies.
The conference began with the thematic symposium
‘Assessing palaeoenvironments and palaeobiology through
geochemistry’. An afternoon of presentations saw talks given
on the use of geochemistry to reconstruct aspects of
vertebrate diets, ecology and reproduction, as well as the use
of non-traditional isotopes to study organisms. The first day
of the conference ended with a reception for the delegates,
held at the university.
The second day of the conference began with the official
opening of the 60th Annual Meeting by Marie-France Joubert
and Emanuela Mattioli, both staff at the university. Following
the official opening was a morning of presentations on a
variety of topics including mass extinctions, early lifeforms,
and preservation of fauna and flora. The afternoon’s
presentations included talks about Ordovician fossils and
taphonomic models. Day two of the conference ended with
the Annual General Meeting and the Annual Address, given by

Manolo Gouy on the ‘history of adaptation to environmental
temperature along the tree of life’. In the evening, there was
the opportunity to visit the Musée des Confluences, a science
centre and anthropology museum in the heart of Lyon, and to
attend the annual dinner at a local restaurant on the Rhône
river.
The final day of the conference started with an early
morning poster session showcasing a wide range of
palaeontological research. Another full day of presentations
followed, with the morning’s talks including topics such as
Ediacaran and Cambrian fauna, mass extinctions, and Triassic
evolution. The final presentation session of the conference in
the afternoon included talks on dinosaur evolution and diet,
colour in fossil insects, and marine biodiversity patterns. The
conference was concluded with the presentation of awards for
both the best talk and the best poster, and a tasting session
of local food and wine.
After three days of palaeontological research presentations,
a number of delegates attended a field trip to the local town
of Autun to visit several Permian localities, along with the
Natural History Museum.
Many thanks to the GA for a Meetings Award allowing me
to attend this meeting.

GA Travel Grant Meeting Report: Oligocene-Miocene Transition in the North Atlantic
Interrupted by Warming: New Records from the
Newfoundland Margin, IODP Expedition 342
American Geophysical Union; 12th - 16th December 2016
In December 2016 I headed to San Francisco to attend the
American Geophysical Union (AGU) Fall Meeting. The science
began before I even arrived, with some stunning views of
Hudson Bay sea ice out of the plane window! Arriving at the
conference, I felt a real sense of excitement for the week
ahead – this is the largest Earth and space science
conference in the world, with over 23,000 attendees this
year.
The range of science on show was phenomenal. At any one
time, there are dozens of scientific talks taking place across
26 subject areas. This was one of my favourite features of the
conference: as well as attending lots of talks and checking
out lots of posters in my field (palaeoceanography and
palaeoclimate), I was able to explore a whole range of
different fields, often spotting connections to my work that I
hadn’t thought about before.
A highlight for me was, of course, giving a talk on my
research. I shared some of the key results of my PhD project,
focusing on the oceanographic history of the North Atlantic
way back in time, 23 million years ago. My results also
provide new insight into the Oligocene-Miocene Transition, an
interval when the Antarctic ice sheet doubled in size over
around 100,000 years, before melting back to its original
size, causing a dramatic rise in global sea level.
I also had the privilege of hearing several senior figures
from the broader world of science speak. Climate scientist
Katharine Hayhoe spoke about lessons she’d learned about

Richard Smith

communicating her research to the wider public. Later in the
week, Marcia McNutt, president of the National Academy of
Sciences gave an inspirational talk about the power of
convergent research and working across disciplines. Talks
from Jerry Brown, Governor of California, and Sally Jewell,
Secretary of the Interior in the Obama Administration, were
incredibly inspiring, talking about the power of science even
in these turbulent political times.
I’m incredibly grateful to the Geologists’ Association for
their travel grant, without which I wouldn’t have been able to
attend this conference.

Awards Panel Secretary: Barbara Cumbers
awards@geologistsassociation.org.uk
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Field Meeting Report:

Goring Gap; aboard the ‘Caversham Princess’

Leader: Prof. Peter Worsley

11th June, 2016

By: Richard Wrigley

On 25th May 1895 the Geologists’ Association held
an ‘Excursion to the Goring Gap under the leadership of
Directors William Whitaker FRS and J.F. Blake FGS
(Proc. Geol. Ass. 14, 175-6). The GA party of 50
arrived at Reading Station and walked to the river at
Caversham Bridge where they boarded the steamlaunch ‘Fashion’ which took them up river through the
incised stretch of the Thames. On arrival in Goring
they walked west into Berkshire and climbed Streatley
Hill before returning to Goring in Oxfordshire.
On Saturday, 11th June 2016 a re-enactment of the 1895
field trip was organised by the Reading Geological Society
and the GA and led by Professor Peter Worsley. The GA party
arrived at Reading Station and walked to the river at
Caversham Bridge where the 110 participants boarded the
‘Caversham Princess’ at the same landing stage as used in
1895. Professor Ralph Houlbrooke (Department of History,
University of Reading) provided an entertaining historical
commentary as the ‘Caversham Princess’ cruised up the
Thames passing Mapledurham House, Hardwick House and
Basildon Park en route through the incised Goring Gap.
Separating the Chalk of the Chiltern Hills from the Chalk of
the Berkshire Downs, the Goring Gap forms an impressive
fluvial landform. From the Jurassic lowlands around Oxford,
the River Thames flows anomalously across the Chalk upland
via ‘The Gap’ and then enters the London Basin, initially onto
the Lower Tertiary (Lambeth Group) in the Reading area.
Sir Aubrey Strahan, who served as the Director of the

Geological Survey from 1914 – 1920, was one of the first to
propose that the Thames had been superimposed from a
former cover of soft Tertiary sediments (Reading Formation)
onto the underlying Chalk. As William Whitaker appreciated
in 1895, ‘The Gap’ is primarily the result of fluvial processes
operating over several million years. There is no geological
evidence to support a glacial origin, either by a glacier or a
glacial overflow channel from an ice-dammed lake. Our
present day understanding of the geology supports a fluvial
origin as demonstrated on the field trip.
The first stop was historical, at the grave of Sir Aubrey
Strahan, the Director of the Geological Survey, who on
retiring moved to Goring. He died suddenly at his home on
March 4th 1928 and is buried in the grounds of Streatley
Church. His grave had been specially exposed from beneath
a huge holly tree for the first time in many years.
The party then embarked on a 6km circular walk to
Streatley Hill, capped by the pre-Anglian Westland Green
Gravel, the oldest Thames river terrace recognisable in the
immediate area. The group ascended Lardon Chase for a
panoramic view of the Goring Gap including several Thames
river terraces and dry river valleys, further evidence of the
fluvial origin of ‘The Gap’. As the group regained their
collective breath Professor Peter Worsley gave a dissertation
on the “denudation of this part of the Thames Valley” as had
Whittaker in 1895 (see Figure 1).
On Lough Down the group examined an exposure of exotic
pebbles including rounded and irregular quartz, sarsen
fragments, rounded chert and Bunter sandstone pebbles

Figure 1: Prof Worsley (hidden from view) explains denudation of the Thames Valley as the group recover
from the climb! Photo by Janet Chilton
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transported by the larger, pre-Anglian, River
Thames from the Midlands of England. Given the
outcrop location on the slope below the summit of
Lardon Chase the exposure is considered to be a
head gravel deposit formed in cold conditions by
mass movement downslope from the Westland
Green Gravel.
A trench, kindly dug by the Yattendon Estate
allowed the group to examine more of the exotic
pebbles, transported by the Thames and
deposited as the Westland Green Gravel, the
highest (earliest) Thames river terrace recorded
in the area. The deposit comprises a selection of
exotic pebbles within an orange, sandy, clay
matrix, technically part of the ‘Clay with Flints’ at
this particular site (See Figure 2). The 1895
account records “members noticing various
pebbles of quartz, quartzite, lydian stone, slaty
rock, etc., derived from patches of pebbly gravel
(called Westleton Shingle by Prof. Prestwich)“.
Adjacent to the path a fallen tree provides a
Figure 2: Prof Worsley explains the the highest (earliest)
Thames river terrace recorded in the area. The deposit
small exposure comprising clay with a lens of fine
comprises a selection of exotic pebbles within an orange,
grained sands and granule size gravel, possibly
sandy, clay matrix, technically part of the ‘Clay with Flints’ at
Reading Formation, beneath the Westland Green
this particular site Photo by Janet Chilton
Gravel and above the Chalk (see Figure 3).
The party descended the hill into Streatley, crossed the
At the final location, fine views across ‘The Gap’ revealed
Thames
back into Oxfordshire to board the Caversham
the younger river terraces of the Beaconsfield Gravel (Ninth)
Princess
for the cruise down river back to Reading
and Gerrards Cross Gravel (Eighth) and several dry valleys
entertained
by ‘The fabulous shirt-lifters’ an excellent seven
developed on the Goring side, formed by fluvial processes
piece
jazz
band.
Caversham Bridge was reached at 19.00,
during periods of periglacial conditions.
coincidently the same arrival time as the 1895 trip.

Figure 3: Small exposure below fallen tree; possibly Reading Formation
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London Pavement Geology:
David Wallis
Q.-When is a geologist allowed to call a
‘rock’, a ‘stone’ ?
A.- When it is used in the construction of
a building.
A wealth of high quality stones of all types can
be seen in London, mostly visible to the public
from the pavement – but how can you find out
what it is and where it comes from?
Dave Wallis, a geologist with 45 years’
experience in the oil industry, first dreamed of
creating a database of building stones when he
graduated in the 1960’s, and having worked
abroad, it is only since returning to the UK in
2003 as a part-time industry consultant that he
was able to start to bring the project to fruition.
Dave has succeeded with the assistance of Dr.
Ruth Siddall of University College London (UCL).
Building stone locations throughout London are
categorised under rock type (igneous, sedimentary and
metamorphic) or good examples of fossils or structures.
These are mapped in a searchable database, and all of the
sites are visible to the public from the pavement, enabling
users to plan outings to a district of central London or just
look at what’s available in their current location. All this
information is included in the database, with details of the
stone’s geological age and provenance, as well as photos to
aid location and observation of the key features.
The website has now been enhanced by a free Mobile App
for both Android and Apple platforms. This development has
been made possible through awards from the Curry Fund of
the Geologists’ Association, the P.E.S.G.B, The Geological

Figure 2:

Figure 1:
Society, Geoscience Wales, and has been promoted via UCL
and the London Geodiversity Partnership, among others.
Students, amateurs and professionals alike are encouraged
to search for locations and also to submit their own
information to add to the database. The website is
www.londonpavementgeology.co.uk and the App can be
downloaded by searching for ‘London Pavement Geology’.
Photos of unidentifiable samples in London (check the
website first) are welcome, and Dave and Ruth will try to
identify and add them to the catalogue.
The website and the App were first envisaged to support
student, amateur and professional geologists to search for
locations or stones, and to add to this increasingly valuable
resource. However, over the last 15 months since App release
there has been increasing interest shown by the lay
public as well as building conservators and architects.
The site has also acquired a growing number of
followers and contributors on social media, giving it
global impact via the @pavementgeology Twitter
account.
Dave believes that London contains probably the
widest range of building stones in the UK, as the
sourcing of many of London’s iconic buildings was
done at the height of the Industrial Revolution when
the captains of industry spared no expense in creating
monuments to their success. However, with the level
of interest in the website and App from across the UK,
talks are just starting on how the website and App can
be extended for the whole of the UK. This would be
subject to securing the necessary funding for its
development. Additionally, Ruth and Dave believe
there would need to be a number of regional, qualified
‘pavement geologists’ to approve and upload new
locations. Much as we would love to, Dave and Ruth
cannot be travelling all over the UK to verify submitted
locations every day of the week!

The GA apologises for not mentioning the contribution made by Dave Wallis to London
Pavement Geology at the end of the article on Canary Wharf in the December issue of
the GA Magazine.

30

Magazine of the Geologists’ Association Vol. 16, No.1 2017

33777 GA Mag March 2017.qxp_mag41.qxd 06/03/2017 14:52 Page 31

Curry Fund Report
By Susan Brown
The Curry Fund Committee received two applications for
consideration at its December meeting and made decisions
on a number of previous applications after it had received the
requested supplementary information.
The Welsh Stone Forum, requested a grant of £965 for the
publication of its book ‘Penarth Alabaster’ by Michael
Statham. Because this is essentially a commercial project,
the Committee agreed to offer an interest-free loan of £965,
repayable within two years. This is our normal practice for
such projects. There was considerable interest on the
Committee about the book and a number of suggestions were
put forward to help alert a wide potential audience through,
for example, the Natural Stone Show in 2017. Somerset
Environmental Records Centre with Somerset Geology Group
requested a grant of £3,000 to conduct a review of the
county’s Local Geological Sites. The Committee was
supportive but felt that the project could be more efficiently
managed if it was split into two specific stages, the first to be
satisfactorily completed before the second began. To help
this, a grant of £1,500 was offered initially to cover training
of volunteers and site survey work with a report of progress
to be submitted at the end of this stage. Conditional upon the
report being satisfactory, Stage 2 can begin. Payment of the
second grant will also be conditional upon the receipt of the
six final reports outlined for stakeholders/supporters in the
proposal. The usual written acknowledgements and Curry
Fund logo to be visible on reports and presentations as noted
in the grant agreement form. The stage 1 grant of £1,500
was offered to the groups so the project could get started.
There were a number of matters arising from previous
meetings. Dr Gobbett’s application to the September meeting
was withdrawn and he was advised to reapply, should he

wish, once he had more specific and detailed information
relating to his proposed project. An application from Foyle
College for fossils moulds for school use was withdrawn after
the time for claiming a grant had expired. A number of
attempts had been made to contact the applicant all of which
had failed. After receiving the requested supplementary
information from Adam Edwards, National Trust, Biddulph
Grange, with details of storage of the original ichthyosaur
specimen and long term plans for future display of original
material, a grant of £3,000 was offered. This was conditional
upon the Curry Fund’s normal requirements of display of the
CF logo and acknowledgment of CF and GA support for the
project being prominently displayed.
During the thirty years that the Curry Fund has been in
existence, it has awarded grants and interest-free loans to
support the most amazing range of projects throughout the
United Kingdom and beyond, including France and as far
afield as Chile through a joint project with Bristol University.
Hundreds of exciting projects covering all aspects of the Earth
sciences have benefitted from Curry Fund awards over the
years, a record of which the Geologists’ Association can, I
believe, be justly proud. We plan to produce a ‘pull-up’
banner for the Festival of Geology (Saturday 4th November
2017 at University College London) to highlight some of these
marvellous projects. We look forward to applications from
many more of you during the forthcoming year which may
help to promote the enjoyment and wider understanding of
the importance of geoconservation and the Earth sciences for
all.
curryfund@geologistsassociation.org.uk

Rockwatch News
By Susan Brown

As I write this, and ‘take stock’ of the past year’s activities,
I’m busy planning events for the forthcoming season and
greatly looking forward to getting out, visiting new sites and
enjoying lots of geology with our Rockwatch members and
their parents. It is a real privilege to see how committed and
knowledgeable our young members are and it’s a pleasure
and fun to share field trips with them. For readers new to the
GA, Rockwatch is our Junior Club, catering for youngsters
from 7 to 18 years and beyond! We have a magazine and run
lots of field trips for members. In addition we organise public
geology focussed events at museums throughout the country
and play an active role at many Festivals of Geology.
So, what of Rockwatch events since the last magazine?
We’ve had the judging and winners’ ceremony for our annual
Rockstar competition and once again, the judges were thrilled
with the superb quality of entries. They ranged from highly
original, wacky and fun to more serious studies, geology
games and polished media entries.

Entries ranged from Podzol horizons depicted on a
handmade Spanish style dress and bolero augmented by a
geological lithlog of the soil horizons (see Figure 2), to short
films such as ‘A dinosaur hunt on the Isle of Wight’; or
making 3D fossil models to developing a sophisticated
mineral identification computer programme; or a
marvellously original story about Aquilops to a booklet
relating how geology influenced the lives and occupations of
the ancestors of one of our Rockwatch members; to a
fabulous model of Fingal’s cave highlighting a visit to Staffa
where each basalt column/box hid a cache of information
about a specific aspect of the site, so much work, so much
carefully written detail, astonishing. Or perhaps a model of
the Imperial State Crown, complete with its ‘jewels’ and its
handmade booklet depicting the story of its gemstones, just
one of a number of entries this year fusing geology, art and
literature. These are but a few of the truly wonderful entries
that were submitted in the 2016 competition.
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Figure 1: Velociraptor Skull
Our Rockstar 2016 was Ceri Pennington with
Velociraptor skull sculpture and information booklet
Figure 1). This is an extraordinary piece of work which
Ceri many months to complete. She displayed one
side of the head complete, the other ‘cut away’
carefully exposing the internal structure. She had
clearly spent time studying Velociraptors and their
skull structure as well as learning about their
lifestyle and habits. The scientific knowledge she
displayed during the making of the sculpture is
quite extraordinary and thus it is a pretty accurate
representation of the creature. In her booklet she
gives lots of detail about Velociraptors, their
defining features, mode of walking, unique skull
shape, skin/feathers, diet, life style – all are there,
a clear indication of her understanding and
knowledge of these Cretaceous dinosaurs. The
second section records the actual process of making
the sculpture complete with pictorial evidence of
how she did it – messy, often difficult, very time
consuming and highly complex to ensure it was as
accurate as possible. What a marvellous
combination of geology, art and literature she has
demonstrated.
Readers will have already enjoyed Laura Cooper’s
winning RockWriter entry published in the last issue
of the GA Magazine. In this issue you will be able to
read the highly commended entry from Philip
Vixseboxse. We only have one winner for the
RockWriter section, but the judges thought readers
of the GA Magazine would like to read Philip’s entry.
Our annual competition sponsor, Anglo American
Group Foundation, has been unstinting in its
support of the competition for a number of years
and we are extremely grateful for their support.
They also host the winners’ celebration at their
London HQ. One of their geologists gives a talk
about their experiences working for the company,
another presents the prizes and certificates and the
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Foundation
provides
a
marvellous lunch for the
winners and their families. A
number of geologists also join
us to meet the winners and
chat to them about their
entries and sometimes even
bring some of their cherished
rock and mineral samples to
show the children. It is a truly
memorable day for them all.
Looking back over past
competitions, many of our
former winners have gone on
to study geology in one form or
another in higher education
and are now working as
geologists,
academics,
researchers, teachers or in
museums - sadly hardly an
option these days with all the
harsh funding cuts museums
have to manage. We are in
touch
with some former
sculpture
members who are keen to
her mentor current members, helping on field trips or writing
(see articles for the Rockwatch magazine – all part of our growing
took Rockwatch Family.

Figure 2: Podzol dress
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Our final two events of last year
took us to Sidmouth to join in its
Science Festival where we had lots
of visitors keen to enjoy Rockwatch
activities (see Figures 3 & 4) and
our GA Festival of Geology at UCL
where we had excellent help from
Imperial College geology students.
In addition we had wonderful help
from some of our Rockwatch
members and families. The helpers
were brilliant and most spent the
whole day on our activities whilst
simultaneously
being
superb
ambassadors for us.
We really are most fortunate in
the help and support we get for
Rockwatch. At our public events, on
field trips where the leaders so
willingly share their expertise and
give up their time for the next
generation, to parents and families
of members who make sure they
get to the events and to our
sponsors without whose generosity
none of these marvellous activities
would happen. In addition our
Figure 3: Enjoying Rockwatch activities at Sidmouth
Science Editors who ensure our
magazine constantly exhibits such a
high standard and our publisher whose professionalism is success of Rockwatch is what makes it so rewarding to be
second to none and of course our co-ordinator and Rockwatch part of our marvellous Rockwatch Family. Thanks to all of
Management Team – all play significant parts. Everyone is so you.
enthusiastic. Their dedication to ensuring the continued

Figure 4: Memorable field trip of 2016 - Dorset Residential: on the beach at Poole Harbour
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RockStar 2016 Competition, Rockwriter Highly Commended:
Lamplugh’s monoglacial issue –
Evidence from the Holderness Coast

By: Phillip Vixseboxse
110 years ago, George W. Lamplugh
gave a presidential address to the
British
Association
for
the
Advancement of Science titled "On
British drifts and the interglacial
problem". This controversial paper put
forward the case for monoglacialism, a
theory which suggested that the glacial
period was indivisible and Britain had
remained glaciated throughout much of
the Pleistocene (Lamplugh, 1906). This
has been debated ever since the
publication of this text, with current
theories suggesting that his findings
were incorrect.
Monoglacialists generally rely on
many of the arguments originally put
forward by Lamplugh in his presidential
address in 1906. Whilst studying a
“pre-glacial” cliff on the Isle of Man, he
found no evidence to suggest that the
island had experienced complete
deglaciation during the Pleistocene. As
a result, many suggest that it would be reasonable to assume
that this was also applicable to the rest of Great Britain. His
assumptions were recently found to be incorrect, however, as
a revision of the stratigraphic succession revealed three
major till units, separated by unconformable margins
(Thomas et al., 2003). The uppermost till units are likely
comparable to the Withernsea and Skipsea Members of the
Holderness area. The Basement Till is predicted to be far
older than these deposits, and it has been hypothesised that
the Wolstonian sediments may lie deep beneath the surface.
This may explain why a similar till is seemingly not present
on the Isle of Man, yet is present (as the Basement Till) along
much of the Holderness coast.
Sewerby buried cliff, near Bridlington, did not appear to
conform to the monoglacialist view, as it was previously
interpreted as an interglacial feature. However, Lamplugh
identified the till which overlies the Sewerby buried cliff as
being part of the Basement Till, and thus assumed the cliff to
be pre-glacial. Also, he expressed doubts that the buried cliff
at Hessle was contemporaneous with the Sewerby buried cliff,
due to faunal differences. For example, Hessle’s fauna
consisted of species such as Equus cf. caballus (horse) and
Cervus elaphus (red deer), which are typically more suited to
a colder environment. Conversely, the fauna of Sewerby
includes Hippopotamus amphibius (hippopotamus) and
Palaeoloxodon antiquus (straight-tusked elephant), which are
more adapted to warmer environments (Boylan, 1967).
Subsequently, he came to the conclusion that the two cliffs
were separate, which bolstered his claim that the Sewerby
buried cliff was pre-glacial. However, Lamplugh had
incorrectly identified the till, as it was later re-identified as
the Skipsea Member. This, coupled with the near-lack of the
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Basement Till suggests that the
Sewerby buried cliff is an interglacial
feature.
In
addition,
following
subsequent excavations, it was also
found that the Hessle and Sewerby
buried cliffs were contemporaneous,
and they are now believed to be
Ipswichian in age. Moreover, the
faunal differences that perturbed
Lamplugh are explained by the fact
that the fauna are preserved within
different deposits; the Hessle deposits
are Devensian in age, whereas the
Sewerby deposits are Ipswichian in
age. Knowing this, we can then
effectively prove the existence of an
interglacial period that occurred
between the deposition of the
Basement Till and the Skipsea
Member.
However, the existence of three
separate till units does not necessarily
equate to three separate glacial
advancements. In 2011, T.J. Marsters put forward the
hypothesis that the Skipsea and Withernsea Members were
the result of one major glacial advance (T.J. Marsters, 2011).
It was hypothesised that the glaciers had travelled along
opposite sides of the Pennines, before then converging in
East Yorkshire. The ice sheet that later deposited the
Withernsea Member overrode the Skipsea Member ice sheet,
which resulted in the stratigraphic succession we see today.
There is significant evidence to support this hypothesis, such
as the lack of a weathering profile between the Skipsea and
Withernsea Members. Organic matter within both tills was
radiocarbon dated; this came to the conclusion that both tills
were Late Devensian in age. Moreover, there is a distinct lack
of structural disturbance between the Skipsea and
Withernsea Member; the Basement Till evidences significant
structural deformation as a result of glacial readvancement,
because it was plastic during the event. However, the same
structural deformation is not seen within the Skipsea
Member, hence it cannot have been plastic when overlain by
the Withernsea Member. Therefore, the Skipsea Member
cannot have been deposited by the ice sheet within which it
was contained when it was overridden by the Withernsea
Member. The distinction between the different members of
the Holderness Formation is clear to see; the colour varies
significantly, along with erratic content and origin. For
example, within the Basement Till, rhomb porphyry (Figure
1), as well as both elœolite and augite syenites (larvikite)
(Figure 2) are in exceptionally high abundance (Stather,
1929). These are thought to originate from the Oslo Graben,
in Norway. Hence, it is reasonable to assume that the ice
sheet approached the Holderness area from this direction,
travelling in a south-westerly direction.
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the
Maastrichtian
belemnite
Belemnitella mucronata, as well as
occasional fractured black flints. This is
especially
interesting,
as
the
Flamborough Chalk Formation is
considerably older than the presumed
age of these rafts. As a result, the
chalk must have been ice-rafted from
the floor of the North Sea, and
subsequently deposited within the
Skipsea Member. Evidencing the path
difference between the glaciers in the
Devensian, the Withernsea Member
has a significant difference in clast
content from the Skipsea Member.
Within the Withernsea Member, clasts
of Silurian(?) greywacke and grit
(Figure 5) and porphyries from the
Cheviots
region
(Figure
6)
predominate, with occasional examples
of
Carboniferous
Limestone.
Scandinavian erratics are exceptionally
rare, with any examples presumed to
be reworked from older till units.
Palynological evidence also suggests
different paths that the ice sheets took,
due to variability in relative abundance
of dinoflagellate cysts and different
pollen types.
Knowing this, we can begin to see
how the Holderness succession was
deposited; the Wolstonian Basement
Till being laid down unconformably
upon
the
Flamborough
Chalk
Formation, by an ice sheet of
Scandinavian origin. Erosion resumed
during the Ipswichian interglacial,
resulting in the formation of the Hessle
and Sewerby buried cliffs. Then, during
the
Late
Devensian,
a
glacial
readvancement
across
Northern
England, resulting in two distinct ice
sheets travelling southwards on either
side of the Pennines. The western ice
sheet then abruptly changed direction,
Figures 1-6 erratic content of the Till.
passing
over the Pennines and riding up
(Photomicrographs from Philip's own collection)
onto the eastern ice sheet. These
This is further supported by the occurrence of rafts of the sheets subsequently melted following the advent of the
Bridlington Crag, a series of glauconite-rich sands and marine Flandrian interglacial, depositing the Skipsea and Withernsea
clays. The Bridlington Crag is not recorded in situ along the Members.
Holderness coast and is suggested to be of offshore origin,
Whilst Lamplugh contributed significantly towards
which was subsequently ice rafted by the ice sheet as it
furthering the comprehension of the geology of Yorkshire, his
travelled through the North Sea basin. Conversely, the
case for monoglacialism is likely incorrect, based upon
Skipsea Member contains abundant Carboniferous and
current understanding of the glacial geology of the
Cretaceous rocks, with Scandinavian clasts being
Holderness coast; the clear subdivisions seen within
comparatively rare. The Carboniferous clasts are presumed to
Pleistocene tills across Northern Britain suggest the
be from the Northumberland area, as many contain examples
occurrence of multiple different glaciations. This is indicated
of the coral Siphonodendron (Figure 3), a relatively common
by the significant variability in colour, mineral composition,
find from that area. Small clasts of Devonian jasper, possibly
and clast content between the different layers of strata, and
derived from the Auchmithie Conglomerate Member, are also
is further supported by palynological and palaeontological
occasionally found (Figure 4). The Cretaceous clasts are
studies and discoveries. Hence, most glacial geologists
almost exclusively chalk, predominantly derived from rafted
support the theory of polyglacialism within the context of the
marly chalk. This marly chalk has been suggested to be
Holderness Formation.
Maastrichtian in age, as it occasionally contains examples of
Comprehensive reference list provided
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