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FROM THE PRESIDENT

Dr Haydon Bailey

Happy New Year to you all; I trust it’s a successful year for
you full of good things and just a little, or maybe a lot of,
geology. About 40 years ago I made a solemn New Year’s
Resolution - never to make any more resolutions for the rest
of my life and so far I’ve been very successful. This doesn’t
stop me from coming up with new ideas for the New Year
though and for 2016 I have a suggestion for you.

This was one of those light bulb moments when various
disparate elements fall into place and the light comes on!
Here we are at the GA with access to rocks and fossils in
various locations, some of which we’re in the process of
simply throwing away. At the same time there are schools
looking for teaching resources without the financial
assistance, or the know how, to get hold of them.

As geologists many of us can’t resist picking up that
attractive specimen we see on a field trip and putting it into
our collection when we’re back at home. Over the years the
collection builds up until it reaches the point when either you
or the collection leaves home. So what do you do with it?

We have a number of interested GA members already
willing to get involved in this initiative. I recognise that it
won’t be straight forward, with big questions arising such as,
where do we store them all?, how do we sort them into
usable sets? and how do we transport rocks around
the
country?
However,
geologists in particular are
an innovative crowd of
people when it comes to
problem solving and, if we
don’t ask the questions,
then
they
won’t
get
answered.

At the same time we have
seen numerous changes in
the National Curriculum
over
the
last
few
governments, to the extent
that teachers are not sure
what
they’re
teaching
and/or when. This has
certainly been the case with
Earth Sciences in schools
and we have reached the
stage when there are
elements of geology slotted
into different Key Stages in
our children’s education and
the teaching staff are left
without
the
necessary
available resources and/or
the training to make use of
them even if they had them.

So this is my 2016
resolution for you (the one I
resolved not to make) Let’s make Geology more
accessible in our schools by
providing them with the
teaching resources they
need. To paraphrase John F.
Kennedy – “Don’t ask what
geology can do for you, ask
what you can do for
geology!” If you think you
can help then please let me
This
is
where
that
know. I may not respond
collection of yours comes in.
immediately,
but
only
Could it become a teaching
because the whole initiative
resource? Are we, within
Rock samples - available as an educational resource...
is in its embryonic stages;
the Geologists’ Association,
but the more people we can
in a position to create
get involved the better.
an educational resource,
There
are
already
similar
schemes
around the country, many
supplying schools, at different levels and in different areas,
with the rocks and fossils they need to teach the next of which I’m sure I haven’t heard of yet. Local geological
generation and to implant that germ of enthusiasm for societies are supplying Rockboxes to schools in their own
geology into their brains. Forget plastic dinosaurs and cuddly areas which is great, but this is something which we can
mammoths, can we get some solid specimens into the spread nationally and really put geology back on to the
agenda.
schools where they’re needed?
This idea came to me after I met and talked at length with
retired geology teacher and new GA member Alison
Barraclough at the Ludlow Murchison meeting last October.
The following weekend I was at the GA Building Stones
conference where I met one of the geologists from the
Building Research Establishment (BRE) in Hertfordshire. He
was an old student colleague from Plymouth and he explained
how, when BRE had finished carrying out tests on various
rock specimens, all cut to neat hand specimen sized cubes,
they were thrown away and used as land fill.

We would intend that each pack goes with a powerpoint
presentation explaining what the rocks are and how best to
use the samples provided. Wouldn’t it be good if each pack
also contained a box of hand lenses, timescales or grain size
charts...? as there’s nothing better than getting up close and
personal with a lump of granite. These are the sort of ideas
we need to make this work and we also need your help. So
think about it, but not for too long; the most important thing
is to get involved.
president@geologistsassociation.org)
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REPORT FROM COUNCIL

By: Diana Clements

Christmas is a comparatively quiet time for the GA as we these ‘Mail Chimps’ it may be because you have a business or
don’t usually have a Council Meeting in January. At the academic address that is blocking them. If that is the case,
December meeting we drew up plans for an extra, ‘new please tell Sarah if there is an alternative email she can use.
initiatives’ meeting in April. If you have ideas about new We continue to send a paper copy of the GA Magazine to all
directions we would love to hear from you and we can add to our Full and Associate Members except those who have opted
the Agenda.
already for the electronic version only. If you would be willing
Plans are well-developed for the GA Conference on the to take this option please tell Sarah, in which case you will
Jurassic Coast. It will be held in the Portland Heights Hotel on save money for the GA and the space on your shelves.
the Isle of Portland on Friday 21st October with field trips on
One of our Council Members, Gerald Lucy, did a terrific job
the Saturday 22nd. The theme is
of designing the 2016 Calendar. It
current research on the Jurassic Coast
contains archive photos as well as
and how to communicate it to the
winning entries from the 2015
public. Do put the dates in your diary
photographic competition and
(see advertisement on pages 32-33).
previous winners. We predicted
that it would be popular and it sold
Many thanks to all those who have
well. We ordered more than we
sent nominations for our Awards. They
thought we could realistically sell,
will be presented at our AGM on Friday
mainly because an extra 100 was
6th May. Thankfully, for once, this does
an insignificant extra expense. We
not clash with the Lyme Regis Festival will use them to give to new
the Festival will be the previous
members as planned but there are
weekend and is strongly recommended.
a few spares which we will now sell
We will continue the practice of recent
off at £1 while stocks last. We plan
years by holding our ANNUAL DINNER in
to have another calendar for 2017
GA Calendar 2016
the Lower Library after the AGM, Award
so
do
remember
to
take
presentations and President’s Address.
The cost will remain at £35, and booking is essential, monies photographs when you are out on trips with that in mind. A
form can be downloaded on the website under the GA Festival
payable to the GA office or at meetings.
The Annual Report will be sent out in April. The electronic and photographs can be sent in at any time.
We have a full programme of foreign and UK trips this year
version with colour photographs will be sent to all those
with
updated details in the Circular. One trip, in particular, is
members for whom we have emails so please send updates
a
departure
from our regular trips as we have chartered a
to Sarah Stafford if you think she may not have it. Paper
boat,
the
‘Caversham
Princess’, to take us down the Thames
copies will be sent to those not on email and to anyone who
to
re-enact
a
GA
trip
led
by William Whittaker in 1895 to look
tells Sarah they would rather receive the paper version (black
at
the
Goring
Gap.
Peter
Worsley is leading and we are
& white). The mailing will include the new 2016/17 password
looking
to
take
100
people
on
the trip, not just GA members,
for access to the Members page on the GA website where GA
so
do
spread
the
word
to
anyone
who might be interested.
lectures and electronic versions of the GA Magazines can be
Full
details
of
this
and
all
our
other
trips are on the GA
viewed. Those on email should be receiving regular updates
website:
www.geologistsassociation.org.uk/ukfield.html
as
of GA events as well as links to electronic copies of the GA
well
as
in
the
Circular.
magazine, Earth Heritage and PGA. If you have already
notified Sarah of your email address and are not receiving

We welcome the following new members to the Geologists’ Association:
Elected December 2015 - February 2016
Michael Andrews
Kenyon Isaac
Mike Lambert
Joshua-Jack Turner

Jeremy Baldock
Megan Gee
Jemma Moore

John Boucher
Richard Goto
William Nawrocki

Pauline Dagnall
Neil Gwilt
Geoffrey Solomons

Sean Feist
Rachel Jeffries
Ivor Stilitz

Deaths

During the past three months we have been made aware of, and are sad to report, the death of the following of members:
Mr M.J. Purton

Dr Christopher J. Wood

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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GEOLOGISTS’ ASSOCIATION ANNUAL DINNER
FRIDAY 6 th MAY, 2016
Join us for the GA annual dinner which takes place in the historic surroundings of the Library of
the Geological Society. It is an informal and friendly occasion and is held after the AGM and
Haydon Bailey’s Presidential Address.
The cost is £35 per person, which 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 2015 with colour photographs will be available in April when it will be emailed to Members.
If you would like a paper copy please contact Sarah email: geol.assoc@btinternet.com or phone 020 7434 9298

Evening Lecture Abstract: Giant Marine Reptiles and Whales during the
Eocene-Oligocene cooling Event:

March, 2016

By: Dr. Nick Longrich, University of Bath

After the extinction of marine reptiles at the end of the
Cretaceous, a new marine reptile fauna evolved in the early
Cenozoic, which included giant sea snakes up to 30 feet long,
ocean-going crocodilians, and marine turtles, all of which thrived
as far north as London. These animals were largely replaced by a
modern marine community, one dominated by marine mammals
such as whales and seals, and diving birds. How and why this
transition took place is poorly understood. A survey of fossils from
the late Eocene period of North Africa, around 35 million years
ago, shows that the marine reptiles thrived alongside early
whales, before disappearing near the Eocene-Oligocene
boundary. The fact that the reptiles coexisted with early whales,
and the fact that early whales suffered a major extinction at the
same time, argues that competition between reptiles and mammals was not the main driver of reptile extinction. Instead, the
extinction of the marine reptiles appears to coincide with the Eocene-Oligocene climactic event, which was associated with
severe global cooling, the start of glaciation in Antarctica, and the beginning of an Ice Age climactic regime. Following the
Eocene-Oligocene cooling event, new marine lineages were primarily mammals, such as pinnipeds and otters, and birds, such
as auks and diving ducks. Warm-blooded vertebrates may have an advantage in colder water because they can maintain high
levels of activity compared to their cold-blooded prey. Rapid climate change can drive extinctions, and when this climactic
change is sustained, it can fundamentally restructure ecosystems.
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Evening Lecture Abstract: The Biggest Volcano on Earth

April, 2016

By: Dr. Julie Prytulaki, Imperial College London
What images are evoked with the phrase ‘super-volcano’? Large explosions?
Catastrophic damage? Perhaps even the extinction of species? Many television
programmes preach the devastating effects of an eruption of the Yellowstone
‘supervolcano’. In this talk I will guide you through the discovery and critical
importance of the Earth’s largest volcano (and it’s not Yellowstone…!). It is in a
rather unfamiliar location and its discovery required years of concerted effort
from a group of scientists from diverse backgrounds. It has yielded, and
continues to yield, invaluable information about the deep interior of the Earth...

Presidents Evening Lecture Abstract: Foraminifera II: Planktonics The free floating story

May, 2016

By: Dr. Haydon Bailey, Network Stratigraphic Consulting Ltd

The evolutionary origins of planktonic foraminifera are still not
clear, but this second part of the “foraminifera story” will explore
the current thinking on the early records of this group through the
Jurassic. We follow their progress as they establish themselves in
the expanding shallow shelf environments of the Early Cretaceous
before they take their first steps out into the deeper waters of the
open oceans. The group shows a rapid diversification and expansion
across the global marine realm during the mid to Late Cretaceous,
in spite of major environmental factors such as Oceanic Anoxic
Events and extra terrestrial impacts, although the latter caused
their evolutionary progress to falter. Returning high palaeotemperatures during the Paleogene saw the re-establishment of
recognisable, if altered, evolutionary trends, until the onset of the
Oligocene “ice house” caused a further stumble and a rapid return
to their original shallower and warmer water niches. Re-established
warmer sea surface temperatures during the early part of the
Neogene meant that old “deeper water” habitats beckoned again and more “modern” morphological shapes begin to appear,
including that apex of foraminiferal evolutionary lineages, the perfect sphere. Is Orbulina universa the end goal of the free
floating story?

Evening Lecture Abstract: Earth’s Climate Evolution

June, 2016

By: Dr. Colin Summerhayes, University of Cambridge
Earth's climate is driven by the sun, but its effects are modified by plate tectonics
providing a source of volcanic CO2 during phases of rapid sea floor spreading, and a sink
for CO2 through the chemical weathering of mountains. Earth warms when CO2 is
abundant in the air because sea floor spreading and mountain building are out of phase.
The climate is further modulated by smaller and faster changes in the Earth's orbit, which
control glacial to interglacial changes in Ice Ages. Yet faster but even smaller changes
result from the solar variability we experience as sunspot cycles. These effects are further
modulated by weaker internal oscillations within the Earth System (e.g. El Niño), and
irregular eruptions of volcanoes. Past eruptive phases have lasted up to a million years,
causing mass extinctions, as did the occasional asteroid impact. Our understanding of
these processes has grown gradually since the early 19th century. There are now abundant
examples in the sediment and ice record of changes in temperature causing changes in
CO2, leading to further warming or cooling, and changes in CO2 causing changes in temperature. These confirm that changes
in CO2, like those of today, can indeed cause the climate to change, as physical theory holds. We also know that past changes
of 2-3°C above today's level led to many metres of sea level rise. This new, and little known, geological perspective confirms
we should be cautious about putting more CO2 into the atmosphere.
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Evening Lecture: The largest air-space shutdown since WWII:
volcanic ash prediction and its challenges

December, 2015

By: Dr. Helen Dacre, University of Reading
The
speaker
started
by
acknowledging the contributions of
her colleagues at Reading University,
the UK Meteorological Office and the
University of Alaska at Fairbanks to
her studies on the impacts of the
2010 eruption of Eyjafjalljokull in
Iceland to help in the meteorological
prediction of any future ash clouds.
Volcanic eruptions emit huge
amounts of ash into the atmosphere,
lasting for 4 weeks or so in the case
of the 2010 eruption. It can cause
problems for human health, livestock
and damage to crops in Iceland where it falls on the ground
but the main focus of this presentation was on how the ash
is transported in the atmosphere. The 2010 eruption resulted
in airspace being closed for 6 and a half days, with 95,000
flights cancelled representing 48% of global air travel, with a
total cost to the aviation industry of £1.1 billion. In addition,
there were effects on others outside the aviation industry. For
example, Kenyan flower farmers had to destroy 400 tonnes
of flowers they could not deliver to markets in Europe, losing
£2M per day and Liverpool FC had to travel to Madrid by
Eurostar and
subsequently lost their match! While the
volcano emitted 0.15 million tonnes/day of CO2, there was an
overall reduction of over 0.25-0.56 million tonnes/day due to
the reduction in air travel.
Why was air space closed?
Volcanic ash is hard and abrasive. It can scratch cockpit
windows, damage propellers and contaminate fuel and water.
More importantly though, it can cause engine failure since its
melting point of 1,100oC is less than the 1,600oC at which
modern jet engines operate. Hence it melts and flows through
the engine until it reaches the cooling system, where it
condenses and blocks that system. There have been over 126
encounters with ash clouds since 1935. In 1982, a BA flight
lost power to all 4 engines and plunged downwards, only
regaining power when the engines were restarted at an
altitude of 12,000 feet (3,700m). In 1989, a KLM flight lost 2
engines and had to make an emergency landing. The severity
index for such incidents ranges from 0 to 5 and incidents
generally have been in the range of 2 to 4.
Ash advisories and the dispersion model
In 1991, Volcaninc Ash Advisory Centres (VAACs) were
established, the UK one being at the Meteorological Office in
Exeter. 6-hourly advisories were given for the Eyjafjalljokull
eruption in 2010 showing the spread of the ash. The
advisories are produced at the VAAC using an atmospheric
dispersion model, observations by satellite, aircraft and
remote sensing (lidar and radar) and other volcanic ash
dispersion models.

There are several sources of input
information for the dispersion
model, including the location of the
volcano, when it started erupting
and how high the ash plume
extends into the atmosphere. The
particle size distribution of the ash is
important since larger particles fall
faster, as is the meteorology from
numerical meteorological models
since ash is washed out by rain.
Important factors are the size,
shape and density of material and
ash aggregation. In the early
explosive phase, there was intense fragmentation because
the eruption was beneath an ice cap and the meltwater
flowed into the volcano, which produced sharp, very small
particles (<10μm). These are virtually passive and do not fall
as sediment. Later particles were larger, with most of the
mass being carried by large particles of about 1,000μm.
Significant for aviation are particles <100μm and particularly
those <10μm. Friction between particles in the ash plume
causes electrostatic charge causing aggregation, as does the
presence of water vapour. This is significant since it changes
the size, shape and density and there is a lot of active
research on sedimentation velocities.
What determines the height of the ash plume?
The height of the ash plume is important because of the
higher wind speeds higher up, leading to greater dispersion.
It depends on the extent of bubbles in the magma, which
increase the explosiveness and the fragmentation. The radar
at Keflavik gives a good measurement of the plume height
but many volcanoes are not so well monitored. The
distribution of ash in the plume also affects the dispersion.
On 16 April 2010, there was high pressure to the west of
the UK so the ash travelled south-east towards the UK and
Europe. Indeed, from 14 to 20 April, the ash travelled southeast then bifurcated, with one branch passing over the UK
and one over Scandinavia and Germany.
How good are the models?
They were described in the press at the time of the eruption
as “outdated and inappropriate” but comparison between the
models and observations suggest this is not the case.
Measurement by the vertically upward-pointing lidar at
Leipzig was partly interrupted by the beam being scattered
by low-level cloud but, over time, it shows the ash passing
over at 7km initially then a vertically sloped ash layer
between 6 and 3km. The model agrees with the timing and
the structure of the ash plume (after 48 hours residence
time).
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In May, flights through the ash plume by aircraft with lidar
measured the ash cloud. Again there was good correlation,
although the ash cloud in the model tends to be thicker. Most
of the clouds were about 100m thick. In situ particle probes
measured the size of the ash as well as its concentration. The
plume was a 3km deep layer, peaking at 7km but the model
gave a thicker layer. Most of the observed particles were in
the range 3-10μm, while the model has the mass mostly in
the range of 10-30μm, which would lead to greater
differential sedimentation. Repeating the simulation with the
particle size distribution matching that observed gives a
much better correlation.
Ash layer depth comparison was made using observations
from 5 flights with aircraft and 23 lidars in a network between
14 April and 1 May 2010. The 500m to 2.5km deep layer in
the simulation correlates with the observations, though the
model has a lower standard deviation than the observations,
possibly reflecting the constant turbulence conditions in the
model.

Aviation Authority initially set a safe upper limit of 2mg/m3
and this was revised in May to 4mg/m3, with a time-limited
range of 2-4mg/m3.
The situation has improved since with more observation
networks, validated and improved volcanic ash dispersion
models and better communications and collaboration
between meteorologists, volcanologist and the aviation
industry. There is now a UK-wide lidar network and Iceland
has 2 new mobile radars.
There are, however, challenges remaining. Volcanic ash
dispersion models give reasonable guidance but there are
large uncertainties. Formal assimilation of the models and
observations is needed to provide the best estimate, with
source inversion techniques to characterise the eruption
source. Representation and communication of the inherent
uncertainties in the source, meteorology and the models is
critical and research is focused on trying to quantify the
uncertainties and convey that information to users.

Dr David Brook OBE

Conclusions
In April 2010, closure of European air-space caused huge
economic consequences and aircraft manufacturers were
pressed to define safe limits for volcanic ash. The Civil

Conference Report: The Chalk of the Eastern Counties:
Geology, Landscape and Man
Convenors: Nikki Edwards and Naomi Stevenson

Geo-East held their first one day conference at Hills Road
6th Form College, Cambridge on a subject that dominates the
geology of the area – chalk. They had lined up a number of
eminent speakers including both the current and immediate
past President of the GA and the room rapidly filled up with
the delegates. The event was opened by the Chair of GeoEast Nikki Edwards.
The first speaker Dr Chris Jeans (University of Cambridge)
used Hunstanton Cliffs to explain why the Chalk of eastern
and north eastern England may range in hue from red to
white to grey to blue to green to black and then went on to
examine the significance of some of these changes.
This was followed by Naomi Stevenson (Natural England)
highlighting the landscapes underlain and shaped by the
Chalk of the Eastern Counties via a virtual field trip using one
of the 159 multidisciplinary National Character Area (NCA)
profiles produced by Natural England.
Dr Chris Green (Society of Antiquaries) then took us on a
whistle stop tour through chalk exploitation in history and
prehistory. Chalk drains well: as a result it has been densely
settled and also makes good farmland. It is unimportant as a
building stone, but a major source for lime mortar and later
as an active ingredient of concrete. He finished by looking at
the uses flint has been put to. The final session of the
morning continued along this theme with Prof. Rory
Mortimore (ChalkRock Ltd) looking at the ‘magic’ of flint and
illustrating some of the conditions required for flint formation
(see GA Mag. 13 (3) 16-7).
During the lunch break we were treated to a flint-knapping
demonstration by John Lord. The hand axe he made was then
raffled off along with two others he’d made earlier. There was
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28th November 2015
By: Lesley Exton

a second raffle for a wonderful geological painting donated
by Daniel Steadman.
The afternoon session was opened by Dr Richard Jefferson
(Natural England) who described the important wildlife
habitats supported by chalk, including lowland calcareous
(chalk) grassland and lowland alkaline fen and their
associated priority species. He reviewed their current status
and explained how they can be sustained and enhanced for
the future. Robert Sage (Affinity Water) then looked at the
role of chalk as a major aquifer for the East of England. Water
in the Chalk is derived from rainfall, but contains water of
different ages, some of which is hundreds of years old.
Variations in rainfall influence natural flows in the Chalk
Streams. Abstraction can further reduce flows. Affinity Water
has undertaken a sequence of studies over the past 30 years
to investigate the influence of their extractions, which has
resulted in them cutting back and in some cases ceasing
abstraction. Known as Sustainability Reductions, they will be
introducing further reductions over the next 10 years, with
associated monitoring.
Dr Haydon Bailey (Network Stratigraphic Consulting Ltd)
brought the day to a close by presenting two examples of
‘forensic’ provenance studies, one from the art world and one
a criminal investigation.
Chalk is a very unusual rock, dominantly biogenic, it retains
a trace of its biogenic origin and with careful research this
trace can be used like a finger print to track it back to its
source (see GA Mag.13 (2) 19-20).
It was a very interesting day to be followed up by a Field
trip in March 2016.
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Evening Lecture: The Gamburtsev Subglacial Mountains paradox in
East Antarctica: solved or enduringly enigmatic?

January, 2016

By: Dr. Fausto Ferraccioli, British Antarctic Survey
The Gamburtsev Subglacial Mountains
were first discovered in 1958 in the area of
the highest point in Antarctica, Dome A,
when a Russian traverse to the Pole of
inaccessibility found an unexpected Alpinelike mountain range beneath the ice rather
than the reduced terrain more typical of
cratons. The origin of the Gamburtsevs has
remained a mystery ever since with
speculative models considering them as
arising
from Permian far-field stresses
(during
the
amalgamation
of
Pangea),
older
Neoproterozoic/Cambrian orogenic belts (linked to the
assembly of Gondwana) or Cenozoic or Mesozoic mantle
plumes beneath East Antarctica. The Gamburtsevs are of key
global significance as they were the birthplace of the East
Antarctic ice sheet, which formed very rapidly 34Ma.
The first modern investigation was by the Chinese in 2009,
from their base at Dome A. Radar observations showed a
series of valley systems with a dendritic fluvial pattern that
suggested that the Gamburtsevs were high prior to Cenozoic
ice-sheet initiation.
A major international project (AGAP) has produced new
aerogeophysics, which suggests that uplift is linked to the
Mesozoic tectonic process that led to the fragmentation of
Gondwana. The project used 5 bases, 2 deep-field camps, 11
aircraft and snow tractors. The UK-Australian team of 10
researchers using a twin otter airplane covered an equivalent
area to the larger US team of 60 researchers. Logistically this
required one aircraft to fly from the UK Rothera base to the
Australian Davis base and another to the US McMurdo base
and then to the US Amundsen-Scott base at the South Pole.
The AGAP North Deep Field Science Camp was established,
with c.50 flights to deploy the US camp and there was also a
Chinese surface traverse. The investigation involved the use
of radar with a centre frequency of 150MHz, Cs magnetics
and fluxgate magnetometers, gravity with GPS for navigation
and passive seismic experiments.
During Gondwana fragmentation at about 100Ma
continental rifting affected East Antarctica similar in scale to
the East African Rift. Rifting and strike-slip faulting
reactivated an earlier Permian rift system that wrapped
around a large Precambrian block, the Gamburtsev Province.
As a result, rift basins fringe the Gamburtsevs and these host
some of the largest sub-glacial lakes in Antarctica.
The Gamburtsevs host dendritic, fluvial valley networks
that have been modified by glaciation. Some of the water in
sub-glacial lakes freezes back on to the base of the ice sheet
and in parts about half of the ice sheet is frozen-on ice,
though it is notable that in Greenland, some of the apparently
frozen-on ice is actually preserved old (Eemian-age) ice.
Cover of the Gamburtsevs by ice slowed down erosion, with
the ridges and valleys preserved for millions of years.
Early proposals for the uplift of the Gamburtsevs have
included a hot mantle plume but recent seismic investigations
show a fast Precambrian cratonic lithosphere 200km thick,
which is totally dissimilar from e.g. the Kerguelen plume. East

Antarctica is a collage of different
Precambrian provinces and the crust in the
interior of East Antarctica is very thick (up to
60km). Linear magnetic anomalies similar to
those identified in the Prince Charles
Mountains and Lambert Rift region have
been interpreted as reflecting a c.1 billionyear old orogenic belt underlying the
Gamburtsev Province.
The Gamburtsev suture has been
discovered beneath the northern part of the
range, where there is a 20km step in crustal thickness. It is
possible to infer elastic thickness of the crust, indicating a
weak region in the rifts but much stronger in the Gamburtsev
Province. The difference in the strength of the lithosphere
helps explain why the rifts wrapped around the Gamburtsevs.
An anomalous dense lower-crustal body represents a possible
remnant of the roots of a 1 billion-year old accretionary
mountain belt. Microclasts from Lake Vostok give zircon U-Pb
ages of 800-1,200Ma and 1,600-1,800Ma confirming that
extensive Precambrian basement is present in the
Gamburtsev Province.
There is a thick dense root under the Gamburtsevs and an
anomalously wide and high rift flank. The new uplift model
proposes that there was enhanced root buoyancy and
classical rift-flank uplift at 250-100Ma followed by mechanical
unloading and erosional unloading along with isostatic
unloading in response to fluvial and glacial valley incision at
70-14 Ma. Precambrian collision was responsible for crustal
thickening and root formation. The root did not detach into
the mantle because it was very dense and dry, resulting in an
arrested orogen, where thick crust has been preserved for as
long as 1 billion years. Erosion and reduced buoyancy of the
root implies little relief in interior East Antarctica. However,
whether a more recent c.550Ma orogenic event related to
Gondwana assembly caused renewed large-scale orogeny in
the Gamburtsev Province is both uncertain and hotly
debated. Permian/Cretaceous rifting led to flank uplift with
enhanced buoyancy of the root contributing towards
supporting the modern Gamburtsev Mountains.
Overall, two key new pieces of information have been
gleaned from airborne geophysics:
1. the existence and the crustal architecture of the East
Antarctic rift system; and
2. how the mosaic of Precambrian provinces in the interior
of East Antarctica influenced the mechanical properties of the
lithosphere and its subsequent response to continental rifting
in a combination with tectonic and isostatic processes.
A number of questions remain: Was the Gamburtsev suture
reactivated during Gondwana assembly? Was there Cenozoic
intraplate compression after Mesozoic rifting? What were the
3-dimensional effects of Cenozoic fluvial/glacial incision?
What was the role of Cenozoic dynamic topography in
regional uplift and subsidence in East Antarctica?
To answer these and other fundamental questions we need
new data, models, analogues and, ultimately, drilling!
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Opinion Article: “They drink from the sand, eat from the rocks”:

By: Roger Dixon

“They drink from the sand, eat from the rocks”
So said the evocative Portugese poet Miguel Torga of the
vines in the Douro Valley; and so, indeed, it would appear. In
many places the slopes are so steep and barren that a
regolith and terraces have to be created by blasting with
explosives and using heavy machinery, bulldozers and JCB’s.
Vines, American root-stock with grafted local grape varieties,
are planted in holes formed by further blasting. Creating a
new vineyard is an expensive business!

cross the schist forming steep rocky gorges, narrows and
rapids. The granite/schist boundaries are sharp but well
marked by vegetation: the cultivation terraces terminate at
the granite margins. Granite is still worked, being used in the
construction industry, for road metal and for decorative
stone, and is shipped down-stream from working quays near
Entre-os-Rios. A relict of the past, the small, ancient fortified
town of Castelo Rodrigo is perched on top of a granite hill –
a town that time passed by; and thermal springs can be
found at Resende, Penafiel and Peso da
Regua.
The climate is harsh – baking hot
summers, freezing cold winters: “nine
months of winter, three months of hell”, the
saying goes. Mountains to the west of the
port region, notably the Serra do Marão,
create a rain shadow, separating the Atlantic
influence to the west (Vinho Verde country)
from the drier interior; less than 500mm p.a.
falls in the Douro Superior.
Before terracing, soils were absent. What
you see now is “the protégé of a landscape
that is no more”. The vine roots make use of
the fractures, cleavage and fissility of the
schist to force their way down in the search
for water - roots can be up to 8m long.
The River Douro is some 927km long, with
Figure 1: View northwards across the River Douro to Porto from
a catchment area of 97,682 km2, of which
Vila da Nova Gaia; the long, low buildings with tiled roofs are
18,710 km2 is in Portugal. The wild river has
the port lodges
now been tamed: dams have been built for
The environment is harsh, one of the world’s toughest hydro-electric power, a major use, water supply and,
viticultural environments. Nevertheless, terroir is everything importantly, flood control. Locks are used for shipping. The
- rock, soil, slope, aspect, climate. Even slight differences largest change in water level is 35m at the impressive
give rise to a huge variety of different wines.
Carrapatelo Dam. Since the building of the dams, port wine
It is clear that ‘schist’ means everything - everyone talks has been taken by road tanker to the cool, north-facing port
about it, from the wine makers themselves to the port lodge lodges at Vila Nova de Gaia, opposite Porto near the mouth
and museum guides. The vines for port wine
only grow on schist, sometimes chloritic,
phyllitic or slatey, forming a landscape of
steep rolling hills. The meta-sedimentary
‘Schist/Greywacke Complex’ (Complexo Xisto
Grauvaquico) is mostly late-Proterozoic to
Cambrian, part of the Hercynian Massif of the
Iberian Meseta. The Douro Valley, a “titanic
canyon”, and its tributaries are deeply incised
into it. The small and charming Douro
Museum at Régua has excellent displays with
very good geology, including large blocks of
rock
on
display,
the
cut
surfaces
demonstrating lovely greywacke bedding
characteristics. The region is crossed by many
faults: a NNE-SSW primary trend with NNWSSE subsidiary fractures. The Douro and its
tributaries utilise many of these structural
weaknesses to carve their paths.
Figure 2: The Crestuma Dam at dawn; the first barrage up-stream
Belts of younger granite, often forested,
of Porto, built 1978-85
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added part-way through fermentation to
retain the natural grape sugars that make
port wine sweet. Expensive ports, usually
vintages, are still traditionally foot-trod in
large granite lagares to ensure the pips are
not crushed, which would impart a bitter
flavour to the wine. Special machines with
silicone ‘feet’ have been introduced to do
much of the work now for less expensive
products. The Upper Douro to the east is too
high and dry for port wine, but almonds,
olives, cork and oranges are grown and table
wines are produced. Lampreys from the
Douro estuary appear to be a seasonal local
delicacy throughout the region!
Côa Valley Archaeological Park (the Côa
River is a tributary of the Douro) contains
thousands of engravings dating from late
Palaeolithic - figures, horses, auroch, ibex produced by a variety of methods on planar
schist surfaces or granite joint faces.

Figure 3: Granite country: deep narrow gorges cut through
the granite
of the river. Formerly transport was hazardous
in the shallow river, especially across the
granite rapids, narrows and shoals; boats
frequently capsized, entire cargoes were lost.
The port DOC is strictly controlled - it was
the world’s first demarcated wine region,
designated by the Marqués de Pombal 1756,
and is little changed. Many of the C18th
quintas (estates) still exist and some are
much older; many of the terraces are now
preserved, some of them surviving from the
C17th. Indeed, the port wine region has World
Heritage Site status. The area lies east of
Mesão Frio, the acknowledged best area being
centred around Pinhão. Grape varieties that
seem to thrive in the area include Malvasia for
white port (try a dry white with ‘ice and a
slice’ topped up with tonic as a cocktail), and
Touriga Nacional and Tinta Roriz (the Spanish
Tempranillo) for red ports. Grape spirit is

Figure 4: Schist country: new terraces being carved from the rock

Figure 5: Regua: a traditional schist and granite dwelling

Discovered in the late 1980’s during the
construction of a dam in the valley, they date
from around 22,000 to 10,000 years BC. The site
was reviewed by archaeologists and other
specialists and agencies, and public support grew
for preservation of the archaeological artefacts
and rock paintings, both within Portugal and
internationally. A change in government following
the 1995 elections led to cancellation of the dam
project and the area was designated a World
Heritage Site in 1998. A fine, new Park museum
overlooks the Douro with splendid views.
So, the next time you put your feet up with a
glass of port wine, ideally cruising down the
Douro on a sunny September day watching the
pickers at work on the distant slopes, just
remember that you wouldn’t be drinking it if it
wasn’t for schist!
As Torga, again, said of the region: “A
geological poem; the absolute beauty”.
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Opinion Article: “Never give up!”:

By: Arthur Tingley

In 1966 the Geological Museum at South Kensington
recruited around 15 school leavers as a cohort of cartographic
draughtsmen, we were trained in the art of making fair copy
maps for publication as the 1:50 000 series of geological
maps. The intention then was to complete the field mapping
and publication of all the maps which are now shown on the
back of each of the published BGS map sheets.
Immersed in the Geological Museum, I soon wanted to do

Anticline and undertook RIGS assessments. It was at this
time my attention was drawn towards map sheet 180,
Knighton, an unpublished nay un-surveyed 1:50 000 sheet,
one of only three that fell off the national survey program.
So, I undertook a feasibility study, and discovered that a
wealth of work exists, including key work by Charles Holland
and there was a Geologists Association Trip in 1958 [Allender
1960] and more recently works by Nigel Woodcock and

the surveying as well, but Figure 1: Approximate area of
this was an unrealistic
desire in the Civil Service of the 60’s for somebody without a
Geology Degree. So I joined the Geologist’s Association and
Geological Society and built a network along with part time
study, and so eventually became trained by an alternative
route, thus achieving my objective.
The advent of the Open University opened up an additional
line of attack, which allowed me to move on; thereafter
becoming an Engineering Geologist by taking my MSc and
PhD at Surrey University. Thus I spent the rest of my career
wallowing in Engineering and Environmental Geology. I
ostensibly finished my career with the Environment Agency in
2006, whence I hung up my geological hammer, gave away
my geological books and samples and moved to
Herefordshire.
But then the surveyor’s eye, which never ever stops, began
to work upon my surroundings. I got hold of a copy of the
Ludlow sheet 181, only to find that it is a provisional map,
and thus only partially mapped. I was intrigued! On
volunteering for the Herefordshire and Worcestershire Earth
Heritage Trust [HWEHT], I was assigned to the Ludlow

the Knighton map sheet 180

12

colleagues at Cambridge,
arising partly from a string
of PhD’s in the 1980’s. Furthermore, BGS had mapped and
published Ryader 179, Builth Wells 196 and Montgomery 165
sheets with more modern nomenclature in the 1990’s. I sent
the study to each of the [6] Geological Societies in the area,
the Ludlow Resource Centre and HWEHT and BGS of course,
and requested expressions of interest, assistance or general
corrections to my assumptions, with a fairly open view about
if we might proceed.
At this stage I still considered that I did not have sufficient
contacts to know who’s who in the field; and I am so grateful
to Professor Mike Rosenbaum for his time and advice at that
point. Thereafter my key barrier to progress became a
question of manpower, field maps at 1:10000 scale and some
pump priming funding. Enter the Geologist’s Association, who
provided an award, and advice regarding the provision of field
slips. At which point I knew that we had a practical project,
subject to the manpower.
The Teme Valley Geological Society is a fairly new,
enthusiastic and knowledgeable group, based in Martley
Worcestershire, and centred around a remarkable rock
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outcrop
associated
with
both
the
Pontesford
the
Malvern
Fault
Disturbance and the Church
[http://www.geo-village.eu/].
Stretton fault, and with
Eight members of that group
varying sea level impulses
have joined with me to form a
from both eustatic and tectonic
survey team, and following
movements and the resulting
field survey training sessions,
dynamic
interplay
of
we are now engaged in our
environments, this has given
first survey season.
rise
to
an
interesting
patchwork
of
facies.
There are of course some
remaining barriers to progress,
The survey is being carried
not least that much geological
out at 1:10,000 scale, for
information and data is locked
eventual fair copy at 1:25,000,
up in archives and for the most
and thence to a BGS format
part is quite viscous in it’s
1:50,000 scale map, with
nature! It has proved very
explanatory booklet. There are
difficult for instance to get
20 1:10,000 sheets each of
assurances
about
the
which has been allocated to a
whereabouts of some PhD’s
lead
surveyor.
To
date
and other archival material,
[January 2016] about 60% of
without actually travelling to
the map area
has been
London, Cambridge, Cardiff,
surveyed. So we are well on
Keyworth etc. to do the search
our way to producing the Map
in person. With the virtual
Sheet 180 by approximately
demise of the Ludlow Resource
2017.
Centre and the temporary
Acknowledgements:
To
closure of the Lapworth
date, I have had the benefit of
Museum a variety of sources
a lot of kind support and
of information are difficult to
encouragement from a large
come by. It also appears that
number
of
people
and
most of the surveyors who
organisations,
really
too
worked on the surrounding
numerous to mention in this
geological maps are for the
short article; the details will
most part now the dearly
have to wait until we are
Figure 2: A pillar of Upper Ludlovian Siltstone at
departed,and their material
finished. However special
Riggles –Radnor Forest
dispersed or uncatalogued.
thanks must go to my survey
Our greatest weakness is in the palaeontological team: Paul Bate, Mike Brookes, Sue Chester, Ingrid Darnley,
department, partly because many of the exposures Alan Hughes, John Moseley, Neil Raha and, Alan Wyatt and
mentioned in research papers are now non existent or badly associates John Nicklin, and Moira Jenkin and also the whole
overgrown. The sparse Upper Silurian fauna does not often HWEHT team; and finally of course thanks to the Geological
yield precise date interpretation, and indeed a few areas Society and Geologists Association without whom nothing
would benefit from some micropalaeontological investigation would have been possible.
to help things along.
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Field Meeting Report: Geological Highlights of Martley, Worcestershire,
with the Teme Valley Geological Society
Leaders: John Nicklin and Ian Pennel

Figure 1. View south
On a bright sunny summer’s day a small group of GA
members met our leaders and some members of the Teme
Valley Geological Society in the car park of The Crown,
Martley. We started with a brief introduction to the area
which presents in a microcosm a large part of the
geological variety of the British Isles. The sheer diversity
of rock types and the range of geological ages present in
the surrounding area are incredible, spanning some 700
million years (Ma) and including some of the oldest rocks
in England.
There are a series of geology trails around the parish of
Martley which we sampled sections of during our time
there. After picking up some trail leaflets from the
Information Point in the village we started with a walk to
the Martley Rock Visitor Site (GR: SO745595). There we
were able to view the Precambrian Malvern Complex
which formed around 700Ma together with progressively
younger strata, the Martley Quartzite (530-488Ma),
Silurian mudstones (around 416Ma), Carboniferous

Figure 2. Bromsgrove sandstone quarry at the back of
Scar Cottage

August 8th, 2015
By: Lesley Exton

mudstones, siltstones and sandstones (around 308Ma)
and Triassic sandstones (around 230Ma). Quaternary
aged sands (<1Ma) are also visible. The trench dug there
tells the amazing stories of continental collisions, shallow
seas, tropical semi-arid flood plains, equatorial deltas and
braided rivers criss-crossing a vast hot basin. The
geological explanation of the area is not just via the
interpretation boards, there is also an app that can be
downloaded - “Martley Rocks”.
We then crossed the field adjacent to Martley Rock
along the approximate line of the East Malvern Fault
which runs through the parish in roughly a north-south
direction. So to the west lie Palaeozoic rocks, whilst to the
east are found Mesozoic rocks. In the field this can be
seen by the difference in soil colours. The next stage of
the walk took us through the remains of an old apple
orchard. To the right in the track bank could be seen a
variety of soft sediments, siltstones, clays, mudstones
and the occasional lens of harder sandstone. There is

Figure 3. Fossil in Much Wenlock limestone
evidence of minor landslips in the hummocky ground to
the left. We stopped at a viewpoint over the Teme Valley
and then turned southeast crossing another field to a point
with a 360 degree view where we could see everything
except the Ordovician (Figure 1).
The Nubbins, an outcrop of Bromsgrove Sandstone laid
down in the Budleighensis river system in the Triassic was
our next stop. The layers of sand exhibit many features
indicative of the environment in which they formed, their
red colour (oxidation), cross-bedding (migration of sand
bodies) and the occasional layer of pebbles (periodic high
energy events). The same outcrop enclosed the back
garden of Scar Cottage (Figure 2) where we were lucky
enough to be invited to have our picnic lunch. Afterwards
we examined the collection of the different types of rocks
of the area being put together by the society (these were
on display at the Festival of Geology).
After lunch we returned to our cars to drove a mile or so
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north to Penny Hill Quarry. The Silurian Much Wenlock
Limestone here was quarried extensively in the 20th Century.
We started the afternoon looking for fossils in the accessible
spoil heaps (Figure 3) before going for a walk in the woods
that skirt the northern limit of the quarry. In ‘The Canyon’ we
examined the cascade folding (Variscan orogeny) and the
30cm layer of bentonite (sporadic volcanic eruptions during
the Silurian which produced a large quantity of volcanic ash).
Our final stop of the day was Lower Farm Quarry, a site which
is particularly rich in crinoid fossils (Figure 4).
Many thanks to John Nicklin and Ian Pennel for a highly
informative and enjoyable day and also to the owners of Scar
Cottage for inviting us to have lunch in their garden. The
trail leaflets mentioned can be downloaded from
www.geo-village.eu.

Figure 4. Crinoid fossils, Lower Farm Quarry

Obituary: Dr. Bill French
Bill French died on 1 November 2015 and the Association has
thereby lost one of its most dedicated Members. He was President
(2002-4), General Secretary (1978-82) and a recipient of the
Foulerton Award (1986), but these bare statistics do not begin to
do justice to the service he rendered since becoming a member in
1958. He became General Secretary at a critical period when
rampant inflation threatened the very existence of the Association,
as detailed in The Wyley History of the Geologists’ Association in the
years 1958-2008 (Leake, Bishop and Howarth, 2013). He and
others worked tirelessly to stabilise the finances and to save the
Proceedings, greatly helped by Douglas Grant of Scottish Academic
Press. From his experience he formulated what may be called
‘French’s Rule’ that ‘in order to avoid financial crises, the income
from Members’ subscriptions needed to exceed 50% of the annual
expenditure’. Up to this point the Association had been run by
dedicated officers working from home. It was realised that, in the interests of efficiency, this could not continue and Bill
was among those who negotiated and oversaw the rental of an office from the Geological Society in 1979 and a paid
member of staff. It was a wise move. Such was his grasp of financial matters that he was a most valuable member of the
Finance Committee and when the Treasurer, Bernard Leake, was teaching in New Zealand in 1999, it was Bill who
deputised for him. He served also on the Publications Committee and was a prime mover in establishing the GA Magazine,
shouldering the burden of editor as well as typesetting the initial volumes, without which it is doubtful if the Magazine
would have been launched because the costs had to be kept within those of the previous Circulars.
Bill was born on 17 August 1934 and, after schooling in Isleworth, he entered Nottingham University, graduating in geology
in 1956. He then went to King’s College, London researching the dioritic, appinitic and lamprophyric bosses, as well as
intrusion breccias surrounding the Ardara pluton in Co. Donegal under Wally Pitcher. From 1959 to 1961 he was a Research
Demonstrator in Cardiff before his appointment to an Assistant Lectureship at Queen Mary College, London, (QMC) having
been awarded his Ph.D. He quickly settled in to teaching mineralogy and petrology and he remained at QMC until he
retired, as a Senior Lecturer, in 1998.
His research interests were similar to those of his colleague Clive Bishop and when, early in the 1970’s, the British
Geological Survey placed a contract with QMC for work towards the publication of the first ‘official’ geological maps of the
Channel Islands, Bill became a key member of the team, supervising several research students and taking responsibility
for helping to compile the Bailiwick of Guernsey sheet.
Reorganisation of the teaching of geology in the University of London resulted, in 1983, in the merger of the Departments
at QMC and University College on the UC site. Bill and three other staff chose to remain at QMC forming, in Geography,
an Applied Earth Science Group, moving, in 1988, to the Civil Engineering Department as the Geomaterials Unit. Bill turned
his research interests to applied geology and he quickly became skilled in the composition, petrography and the processes
involved in the setting and corrosion of, concrete. In 1991, with Alan Poole, Vivian Tucker and others he set up the
company Geomaterials Research Services Ltd. Bill gained an enviable reputation for his understanding of the alkali-silica
reaction which can occur between certain aggregates containing opaline silica and the cement paste and which can result
in destructive disintegration of the concrete, in for instance, bridges. Such was his expertise that his advice was regularly
sought as an expert witness. In 1992 he stood down as Director of the Geomaterials Unit but continued teaching in applied
mineralogy and geomaterials. He resigned his Directorship of the Company in 1998 and the company was given to the
employees.
He was elected a Fellow of the Geological Society in 1957, was a Secretary (1982-85) and Treasurer (1985-89). He
contributed greatly to making the Society its own publisher in 1987 and to finding the premises for this in Bath.
At a time when many would have ruthlessly pursued their own career, Bill gave generously of his time and talents to the
wider furtherance of his chosen profession. Such generosity was typical of him. His warm, open manner made him a
delightful colleague and he was greatly respected both by generations of QMC students and by his colleagues in academe
and industry.
Bill was twice married, first in 1981 to Valerie Vida Davies, who died in 1988 and then, in 1991, to Joan Slaughter who
survives him with his son Roland James and daughter Caroline Elizabeth of his first marriage, together with his
granddaughters Chloe and Emma.
Clive Bishop, Bernard Leake & Alan Poole

20

Magazine of the Geologists’ Association Vol. 15, No.1 2016

Field Meeting Report: Devonshire Marbles in Birmingham city centre
Led By: Gordon Walkden

10th October, 2015

By: David & Anne Bone
into the upper stair hall, amidst a further proliferation of
marbles, we began a more comprehensive study of the
Devonshire marble geology and their formation (Figure 2).
Close inspection of the columns and stair rail revealed fossil
corals and stromatoporoids, whilst ancient bedding,
sedimentary structures and cavity-fills provide indications of
the original reef structures of some 375 million years ago
(Figure 3). We were able to identify (with help) the different
reef facies and post-depositional changes that have given
rise to the large variety of colours and textures seen in
these marbles. Progressing around the Art Gallery &
Museum brought us to the tea room for lunch
(recommended) but stopping en-route to admire the
doorways topped with black Ashburton marble and a fine
orthocone fossil on the right-hand side of the left doorway.
After lunch, we made our way outside to view the exterior
of the classically inspired Town Hall, built in 1834 and
supposedly a representation of the temple of Castor and
Pollux in Rome (Figure 4). Whilst not of Devonshire marbles
it is still a marble building, being constructed of pale grey
Anglesey marble from Penmon, a Carboniferous limestone.
Next stop was the nearby Council House, opened for us by
special arrangement.

Figure 1: The group gather at the first locality
A brief introduction by Gordon Walkden to his new GA guide
on ‘Devonshire Marbles’ at the GA Building Stones conference
prepared the way for a group of marble enthusiasts to join
Gordon at Birmingham City Art Gallery & Museum on the
following day. Situated in the heart of the city, the building
was constructed in 1885 and Devonshire Marbles are to be
seen in abundance; a ‘Devonshire marble place’ as Gordon
notes in his book. Almost forgotten today, Devonshire
marbles rose to fame in the early 19th century and were
often used by the Victorians to show off the ‘Best of British’.
Quarried at a number of sites in the Devonian Limestone of
south Devon, the marbles were used to decorate churches,
cathedrals, great public buildings and institutions, museums
and country houses. Decline set in by the end of the 19th
century and little survives of this industry whose products are
now being tracked down by Gordon.
First stop on our excursion of the Art Gallery & Museum was
the foyer and staircase, immediately inside the front door
(Figure 1). Whilst dodging around intrigued members of the
public, we learnt to recognise Red Ogwell, Pink Petitor and
black Ashburton used for panelling, columns, balustrades and
more. Other Devonshire marbles and red Lizard serpentine
form the Inscription Stone and flanking panels. Moving on

Figure 2: The pebble bed at the base of the
Harwich Formation in Bishopstone Glen

Magazine of the Geologists’ Association Vol. 15, No.1 2016

21

Figure 3: A coral in Pink Petitor marble

Figure 5: Devonshire marbles in the
Council House stairs

Climbing a magnificent stairway of the now familiar
Ashburton, Red Ogwell and Petitor, we were also introduced
to serpentinite and other non-UK marbles (Figure 5). First

in progress. With a bit of discrete inspection and help from a
fallen piece of decoration, we were able to confirm that the
great pillars and pilasters are not real marble but scagliola

Figure 6: The banqueting hall in the Council House

(painted plaster). What a contrast, though, to the fine display
of Devonshire marbles that we had viewed during the day.
Our thanks to Gordon Walkden for a most enlightening day
and use of his book to confirm the details that we were
privileged to see. Gordon will also be pleased to hear about
any Devonshire marble use anywhere in the country that he
hasn’t recorded.
Figure 4: Birmingham Town Hall in Anglesey marble

place, however, was taken by the grand banqueting hall with
great columns and pilasters of Ashburton and grey Ipplepen
(Figure 6). More time was spent in analysing intricate details
superbly revealed by the polished surfaces of the marbles.
Last stop of the day was the nearby Baroque Cathedral
Church of St Philip. Unfortunately, much of the interior was
hidden by scaffolding and plastic sheeting whilst renovation is
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Reference: Walkden, G. 2015. Devonshire Marbles: their
geology, history and uses. Geologists’ Association Guide No.
72, Volumes 1 and 2.
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Field Meeting Report: Coprolites and carbonates;
Jurassic and Cretaceous rocks of
Upware and Wicken, Cambridgeshire
Led & Reported By: Simon R.A.Kelly
Pre-dawn on November 21st, the director woke to the
sound of torrential rain and strong northerly winds. He
wondered if it was going to be worth getting up today. But
having committed himself to running the field trip he was
cautiously pleased to hear on the news and weather that
things were going to improve later that day. Arriving at
Dimmock's Cote Quarry, Wicken, most of those who had
signed up for the trip were present, but enthusiasm was not
immediately apparent! After a short and helpful safety brief
with warnings of dangerous deep mud and water from
Kevin Hicks of Francis Flower, who own the quarry, we set
off along the sheltered west wall of the quarry which is the
main feature of the SSSI. Here the director introduced the
party to the earlier students of Upware such as Professor
Sedgwick, who thought nothing of visiting the area on
horseback with his students and continuing on to Ely for a
day in the field and the saddle before returning to
Cambridge on the turnpike road in the 1830’s. The general
geology of the area was explained, which shows an inlier of
Late Jurassic limestones and mudrocks overlain
unconformably by Cretaceous rocks, first the Lower

Figure 1: The sun actually shone on Simon Kelly and
participants examining the Upware Limestone at
Dimmock's Cote
Greensand, and then the Gault Clay, both formerly worked
for 'coprolites'.
Dimmock's Cote quarry is worked for the Late Jurassic
(Oxfordian) Upware Limestone Member of the West Walton
Formation, but the top of the underlying Dimmock's Cote
Marl Member is also exposed in the lower parts of the
quarry. The limestone facies of the Upware and Wicken area
is very local and is one of the northernmost occurences of
Oxfordian limestone in Europe. There is one further area in
Yorkshire, but beyond that from Scotland to Greenland the
rocks of this age are entirely clastic. The limestone wall of
the quarry showed a wealth of corals (Montlivaltia,
Microsolenia), large bivalves (Plagiostoma, pectinids,
oysters and the Tethyan Opis, (preserved as a hollow
mould) and echinoid spines occur in the west of the
limestone outcrop. It probably formed an outer margin to a

21 November 2015

Photos: Gordon McKeown
lagoon which stretched eastwards to beyond Newmarket
where there was a shore-line on the Anglo-Brabant island.
Westwards, across the Midland Shelf, was dominated by
muds. But soon the party got their eye in on the sea urchins

Figure 2: Dimmock's Cote, the director explains ...
which were common, weathering out especially on the
trackway and fine specimens of Nuceolites, Collyrites and
Pseudodiadema were found. The base of the Upware
Limestone was seen in situ, but was difficult to access.
However, loose blocks produced common crinoid ossicles
and sponges which had encrusting serpulids attached. The
weathered base of calcareous concretions of the Dimmocks
Cote Marl showed trace fossil assemblages including
Thalassinoides and Planolites. On breaking up some of
these blocks, perisphinctid ammonites were seen,
indicating further Tethyan influence. Unfortunately this visit
did not turn up any of the sharp ventered Boreal
ammonites, Cardioceras, that are also well known from the
site. The recently described ammonites from here
demonstrate that both Boreal (northern) and Tethyan

Figure 3: Base of cemented mudstone, Dimmock's Cote
Marl, Dimmock's Cote Quarry, Mid Oxfordian; trace
fossils Thalassinoides and Planolites
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(southern) ammonites occur and the contrasting zonal
schemes can be correlated. Moving back into the Upware
limestone at the east end of the quarry, the sun actually
appeared, and much more marly and pellety limestones of
more lagoonal facies contained semi-infaunal bivalves such
as Gervillella, as well as more Nucleolites. The upper part of
the face was buff-coloured, while the lower parts were
distinctly grey. The buff limestone was believed to be caused
by the oxidation of disseminated iron pyrites, unweathered in
the lower part of the face,
On departing the quarry, the party drove down to the
hamlet of Upware, and the shelter of the Five Miles from
Anywhere, a famous Cam-side hostelry, where several All
Day Breakfasts were consumed with relish for lunch and
various fluids were taken to fortify us against the cold and
windy afternoon. Following the fen edge footpath northwards
from Upware, the party were then introduced to the
subtleties of fenland topography and the ridge only about 6
metres high, formed by the outcrop of the Upware Limestone.

'coproliths' were mainly reworked concretions and not faecal
in origin. They were brown to black phosphatic pebbles, many
originally internal moulds of bivalves and ammonite body
chambers, mainly reworked from equivalents of the upper
part of the Kimmeridge Clay and equivalents. Some blocks of
reworked and unphosphatised Upware Limestone were
riddled with Gastrochaenolites-type flask-shaped bivalve
borings. Also large intraformational ferruginous sandstone
clasts occur.
Some well rounded quartzose pebbles, reminiscent to at
least one of the party of those from the Bunter pebble beds.
Such 'coprolite' beds were commercially last worked in the
mid 19th century during the Cambridgeshire 'Coprolite Rush',
when they were extracted for the manufacture of agricultural
phosphate fertiliser. This is probably the best exposure of
these beds since they were described by Henry Keeping in his
Sedgwick Prize essay for 1879. The age of the Lower
Greensand here is Late Aptian, from the indigenous
ammonites originally found by Keeping.
However, specimens from this exposure of phosphatised
cheloniceratid (earliest Late Aptian) and deshayesitid (Early
Aptian) ammonites confirmed intraformational reworking.
Scouring the weathered surface of the excavated material
showed dense concentrations of 'coprolites' rich in
phosphatised fossils. The director enthused over two

Figure 5: Nucleolites scutatus, a regular echinoid
from the Upware Limestone of Dimmock's Cote, Mid
Oxfordian (Gordon Royle)

Figure 4: Renewed 'coprolite' working in the
Cambridgeshire Fenland
Passing Commissioner's Pit the party entered a field on the
flank of the limestone ridge where earlier in the year a
research trench in the Lower Greensand had been opened up
by the director with help from the Cambridge Geosites team.
Over 2m of Lower Greensand rested unconformably on the
eroded surface of Upware
Limestone, with a feathering edge of Ampthill Clay
between. Three beds of 'coprolites', up to 0.5m in thickness,
were seen in the weathered red-brown Greensand. The
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important finds on the day demonstrating the presence of
beds closer to the Jurassic Cretaceous boundary. A
phosphatised large terebratulid brachiopod, Rouillieria
ovoides, is well known from the Spilsby Sandstone and
Sandringham Sands of Norfolk.
Internal and external moulds of the cucullaeid bivalve
Dicranodonta vagans, a species known from the Mid Volgian
to Ryazanian of the same units and has been collected by the
author in East Greenland where they are Ryazanian in age.
This species is an important North Atlanic-North Sea endemic
taxon, suggesting that beds of Jurassic-Cretaceous boundary
strata were either formerly present in the Upware area, or
had been transported from further north, eroded from the
margins of the Spilsby Basin.
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An enigmatic 2m 'channel' edge cut into the Lower
Greensand contained extremely poorly sorted sediment,
similar in overall composition to the well-bedded strata
through which it cut and significantly containing no Late
Cretaceous flints. The nature of the poor sorting indicated
deposition in near static water, suggesting that this was
unlikely to have been deposited in an Aptian marine channel.
The theories that this was Pleistocene reworking or even
caused by more recent commercial activity remain
possibilities, but the biting north wind prevented detailed

closed the Field Studies Centre in the former school at
Upware. There is a canal coming off the river right into the pit
and by a bridge the position of a sunken barge was pointed
out by the director. Here the Commisioners of the River Cam
who owned the quarry enabled limestone to be quarried and
carried by boat to agricultural sites along the river where it
was burned to make quicklime for agricultural purposes. This
trade probably continued up to the First World War. This pit
was a unique Fenland source of limestone close to the river,
of great importance in its day. The party proceeded to the
'dipping pond' on the canal where the director partly
disrobed to reach under the water in the bank from
which he obtained a grey plastic clay. This he had been
seen some years ago when excavations about 50m to
the south showed a similar clay, with 10-20mm pink
unweathered phosphatic concretions and the
belemnite Neohibolithes minimus. This clay is the
Gault of Albian age. The interesting feature of the
stratigraphy seen during the afternoon is that at the
lowest topographic level, c.0.5m below the level of the
Cam are the youngest strata, the Gault Clay. The next
exposure at about 1m above the river level in the west
face of Commissioners' Pit (pointed out but not
examined during this visit) contains 'coprolites' of the
Lower Greensand of Aptian age, and continuing
upwards to about 5m (in the new trench). The
youngest strata, the Upware Limestone, of Oxfordian
Figure 6: 2nd 'Coprolite' bed in Lower Greensand with
age, is seen from about 1m above the water to about
phosphatised and other clasts

discussion of this interesting structure on the day. The party
then moved to the field immediately north of the
Commissioners' Pit.
Here the irregular pitted ground was believed by the late
Colin Forbes to have been an old 'coprolite' washing area, and
in shallow scrapings more phosphatic clasts could be seen
weathering out. This area has recently been added to the
north side of the geological SSSI of Commissioners' Pit. It is
interesting to note that Forbes also recorded Gault Clay in the
excavations for the telegraph poles which cross this field.
Finally the party entered the shelter of the Commissioners
Pit, largely in the Upware Limestone, where a small section
had been cleared for viewing. Conditions in the pit have
deteriorated since the Cambridgeshire Education Department
Figure 8: Reworked and rounded Upware
Limestone (Oxfordian) clast with
Gastrochaenolites-type bivalve borings from
base of Lower Greensand (Aptian) (SRAK)

Figure 7: 2m section of Lower Greensand (Aptian, Early
Cretaceous) with 3 courses of 'coprolites' overlying
unconformably the Upware Limestone (Oxfordian, Late
Jurassic) flooring the trench (SRAK).

7m on the ridge above the new excavation, thus
demonstrating the draping of Early Cretaceous strata
over Late Jurassic of the Upware Ridge.
The party then returned to the Five Miles Inn for
shelter from the penetrating wind and for the
necessary replacement of lost fluids and where the
director was presented with an excellent bottle of
wine, which he enjoyed later that evening revitalising
his vocal chords back in the company of his wife.
Acknowledgements. The following are thanked for
their help in making the field trip a success: Ken Rolfe
and the Cambs Geosites team, the Fuller family and
Trust, Colin Murfitt, Daniel Murfitt, Francis Flower, the
Cambridgeshire Education Department and CASP.
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Curry Fund Report

By Susan Brown

At our December Curry Fund meeting we received three
new applications, fewer than at earlier meetings in the year,
but Christmas begun to loom, so time assumes a premium.
We had an interesting application from Herefordshire &
Worcestershire Earth Heritage Trust (HWEHT) who requested
a grant of £1,500 towards an app for Android and Apple
smartphones to provide digital interpretation for a geological
garden in the grounds of the University of Worcester. The
University has collaborated with HWEHT to develop a ‘Geo
Garden’ on its campus, designed as an outdoor teaching
space. The intention is that the apps will respond to Bluetooth
transmitters (iBeacons) located by rock specimens in the
garden, providing users with information and interpretation
both on and off-site. The Committee agreed a grant of £1,500
but subject to an assurance that a number of conditions were
met. Birmingham Museum & Art gallery requested a grant of
£3,000 for conservation and display facilities for its
Icthyosaur specimen. This will be the first time that
Birmingham Museums Trust will have displayed a complete
Ichthyosaur so it is an exciting project for the Museum. A
grant of £3,000 was awarded. Peter Harrison from the North
West Highlands Geopark requested £1,900 towards the cost
of developing large display panels for its visitor centre – The

Officers

Rock Stop Geocentre - located in one of the remotest parts of
Great Britain. These panels will provide information for
visitors on the geology of the area and help on interpreting
the landscape- an exciting project and one that the Curry
Fund agreed to support. A grant of £1,900 was awarded
subject to acceptance of the Committee’s normal conditions.
The Committee meets four times a year: March, June,
September and December. Applications need to be in the GA
office by the 20th of the month preceding each meeting.
Guidelines for Applicants and application forms are on the GA
website. They can be completed on line and e-mailed to
curryfund@geologistsassociation.org.uk or downloaded and
submitted by mail. Readers of this magazine or previous
recipients of Curry Fund awards, will know that the Fund
supports a wide range of geological initiatives, for which most
academic funding bodies do not offer support. Over the 30
years the Fund has been running there are now an enormous
number of projects throughout the British Isles which have
received grants and interest-free loans during this time and I
feel sure that over the next 30 years many more will be
added to this list! Perhaps you may be one of them, so we
look forward to receiving your application in due course.
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Rockwatch News

By Susan Brown

This is generally a time for reflection and planning
Rockwatch activities for the forthcoming year and this year is
no exception. We already have a number of firm dates for our
field trips. There are old favourites of course, but also new
sites and new leaders which adds a touch of excitement as
our members don’t quite know what to expect and this keeps
them on their toes. It also often takes leaders by surprise,
too, as they are amazed at just how knowledgeable some of
our young members are.
We are delighted to share with readers another
entry in our Rock Writer 2015 annual competition in
this issue of the magazine. We only award one prize
in this section of our annual competition and that
entry was printed in the December issue of the
magazine, but we are so delighted with the high
standard of entry of these young writers and wanted
to share more of their entries with you. Philip’s entry
is on page 29. We are grateful to the Anglo American
Group Foundation for its support for the annual
competition. The winners and their families are given
a wonderful celebration at Anglo’s HQ in London and
it is a very special day for them.I also believe that
winners of the competition benefit hugely from their
hard work not only on that day, but their success can
be added to their personal statements which they
build up gradually throughout their school career and
play a significant part in their tertiary education
placements. Very shortly, I shall have the pleasure
of meeting our new liaison person at Anglo after his
predecessor’s recent retirement.

Our final two Rockwatch events of last year were public
events, one at Sidmouth for its Science Week and our Festival
of Geology at UCL. We were very fortunate to have a number
of geology students from Imperial College (my alma mater)
helping us with our Rockwatch activities, thanks to Professor
Chris Jackson’s enthusiastic cajoaling! They were brilliant and
engaged so well with the young people who came to have fun
with our activities. We also had some very able young

Rockwatch Picnic Lunch at Worbarrow Bay
Rockwatch members to help - always good experience for
them to share their expertise and enthusiasm with other
young people. Both events were very well attended with
many exciting activities to keep visitors busy.
I never cease to be amazed at the wonderful young
people and their supportive families who are the bedrock
of the Rockwatch membership. Many retain their
membership for many years, some for perhaps only one
or two, but all seem to derive benefits. We now have a
significant number of former members who have
graduated in geology in one form or another, some with
PhD’s, some work as professional geologists in oil or
minerals industries, some as school teachers, in museums
(sadly a dwindling band with all the harsh funding cuts
they are having to manage), for example, but all taking
their knowledge of the world around them to whatever
profession they find themselves in. We are delighted to
have such a splendid group of Rockwatch ambassadors.
And, I am mindful that none of this could happen
without our supporters, field trip leaders, helpers at our
public events and many others, including Rockwatch
parents, whose continued help and enthusiastic support
ensures that Rockwatch thrives and continues to grow.

Rockwatch enthusiasts at Sidmouth Museum
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Thank you all.
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RockStar 2015 Competition, Rockwriter Highly Commended: Charnwood Forest;
An Ediacaran Pompeii
By: Phillip Vixseboxse

Thanks to the Competition Sponsor Anglo American Group Foundation

Although Philip Vixseboxse’s entry for the Rockwatch Rock Writer competition 2015 was not the winner (there is only one
winner in this competition), the judges were so impressed with his entry that they thought it would be a nice idea to share
it with readers of the GA Magazine. I hope you enjoy it. Susan Brown, Rockwatch Chair.
Environmental conditions
which the Ediacaran biota of Charnwood Forest are found, we
Approximately 720-635 million years ago, during the aptly can see the traces of bacterial mats covering the surface of
named Cryogenian, the Earth experienced numerous intense the substrate, approximately 10µm in thickness (Wilby et al.,
global glaciations. This led to the erosion of superficial 2015). These biomats are found upon the surface of a tuff,
deposits, causing meltwater to carry large quantities of Mn which exhibits evidence of being biologically weathered, thus
and Fe ions, the latter of which can impede the growth of probably supplying nutrients to the organisms within the
bacterial colonies. Many carbon-based molecules had been biomat. These biomats were crucial to the retention of visible
detail of the early rangeomorphs,
stored by these colonies, so as the
as otherwise the fronds would have
colonies began to die off, the
rapidly decayed, causing the stillquantity of dissolved carbon-based
uncemented volcanic ash to settle
compounds in the ocean increased
and obscure the fossil.
dramatically.
Rangeomorpha
These conditions of increased
carbon levels were beneficial for
Primocandelabrum, a rangeomorph
the
supposed
osmotrophic
predominantly known from the
Ediacaran biota; they are believed
Avalon assemblage in Canada, has
to have fed by absorbing dissolved
recently been discovered upon
organic carbon and various ions in
certain exposures within the
order
to
synthesise
organic
Charnwood Forest area (Wilby et
molecules needed for growth.
al., 2011). Consisting of a large
Rangeomorphs are recorded in
holdfast, with a thick ‘stem’
Canada (Hofmann et al., 2008),
terminating at a candelabra-esque
Great Britain (Ford, 1958), Russia
frond
(hence
the
name,
(Grazhdankin et al., 2008) and
Primocandelabrum),
it
appears
Figure 1: The author moulding a newly
Australia (Glaessner et al., 1966).
discovered bed in Charnwood Forest. (NERC) (like most rangeomorphs) to have a
pseudo-fractal form, with tertiary
Organisms
of
the
clades
Arboreomorpha and Rangeomorpha are enigmatic, frondose structures to increase the surface area for maximum solute
forms of early life. They typically have a frond (presumably capture capabilities. By seeing distortion of the holdfast
for osmotrophy), a stem, and a holdfast, which anchored the (Wilby et al., 2015), it is clear that the holdfast was full of
fluid, allowing it to deflate during the burial process, causing
organism to the substrate.
‘rings’ to form on the surface of the
Most holdfasts are believed to have
biomat.
been anchored to the underlying tuff
Charnia was the first scientifically
(rather than the biomat), however a
accepted Ediacaran fossil from the
few are thought to have been
Charnwood Forest area. Discovered
anchored to an epiclastic siltstone
by Roger Mason in 1957 (Ford,
(Wilby et al., 2015) (beneath the
1958), the genus now includes two
tuff), implying that they had survived
species found in the Charnwood
previous volcanic events. These
Forest area, C. masoni and C.
revelations are crucial to our
grandis, the latter of which may be
understanding of the development of
larger specimens of C. masoni that
these macrobenthic communities, as
survived some of the high intensity
until
recently
we
had
little
deposition events and continued to
understanding for the wide range in
grow (Wilby et al., 2015). The fronds
frond
size
within
the
same
of Charnia exhibit opposite isometry,
communities.
and are recorded to have branched in
Particularly in Charnwood Forest,
a pseudo-fractal form, allowing
the prevalence of high intensity
Charnia to out-compete many other
volcanic events controlled the growth
organisms, and causing them to
and tiering of the assemblage,
become prevalent on many bedding
causing the en-masse death and
planes (due to their superior surface
preservation of entire colonies of
Figure 2: Charniodiscus concentricus
area
to volume ratio, allowing
rangeomorphs. When observing the
plastotype RTI image (NERC)
maximum
absorption of organic
cross-section through surfaces upon
solutes and other ions).
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Arboreamorpha
to be highlighted. In order to produce an
RTI image, the camera remains
Charniodiscus
was
a
benthic
stationary whilst a light is shone onto the
osmotroph described by T.D. Ford in
object at varying angles. The origin of
1958 (Ford, 1958), and is believed to be
the light is pinpointed using a reflective
an example of convergent evolution, as
black sphere, and the data is collected
whilst being similar in appearance to
using
complex
algorithms.
The
Charnia,
it
is
of
the
clade
algorithms then measure the change in
Arboreomorpha. It is characterised by
colour for individual pixels based on the
having a large fern-like frond which was
angle and position of the light source,
divided into segments, and a bulbous
and create a digital light source that can
holdfast.
be projected from any angle onto a
Problematica
digital model of a fossil. I was fortunate
Aspidella, commonly recorded from
enough to be able to create some RTIs
the Avalon assemblage, is also found
with the BGS whilst on work experience,
within Bradgate Park. Aspidella is
with Chris Pickup, a conservator. An
believed to have been similar to
example of an RTI which we created can
members of the class Scyphozoa, yet
be seen in Figure 2.
some specimens have been suggested
3d structured light scanning
to be microbial colonies (Grazhdankin et
Fossill surfaces and small specimens
al., 2007). However, it has also been
have also been 3d scanned by the BGS
suggested that they were attributed to
[Figure 3] (and uploaded onto their
being
the
holdfasts
of
various
Figure 3: Charniodiscus
concentricus plastotype 3d scan
website: http://www.3d-fossils.ac.uk/).
rangeomorphs,
such
as
(NERC)
The method involves having a scanner
Primocandelabrum. However, due to no
pass over the surface, measuring the
frond being visible, the association with
distance between the surface and the detector. This then
a rangeomorph cannot be confirmed.
Until recently, ivesheadiomorphs were thought to be some creates a series of points that the computer then connects
of the earliest forms of non-pseudo fractal organisms; they with a series of lines to form a polygonal mesh. This allows
are now thought to be the partially decomposed fronds from for three-dimensional manipulation of the virtual fossil;
other rangeomorphs that were preserved in these however the polygons can leave artefacts that may mislead
catastrophic depositional events (Liu et al., 2011). This is the user.
All images in this document copyright British
especially interesting, as it gives us a cross-section of many
different stages in the growth and decay of these Geological Survey, NERC.
rangeomorphs, furthering our knowledge on the structure
References
and composition of these bizarre organisms.
Earle, G. et al., 2011. Reflectance Transformation Imaging
Issues faced by Charnwood Forest
Systems for Ancient Documentary Artefacts. CORE
The SSSI sites within the Charnwood Forest area are facing (COnnecting REpositories)
a threat; some fossils have been removed from the surfaces
Ford, T.D., 1958. Precambrian fossils from Charnwood
by amateur collectors. This results in the loss of data about Forest. Yorkshire Geological Society Proceedings 31 (3):
association of different species. In order to protect against 211–217.
the loss of information from these layers of strata, the British
Glaessner, M.F., Wade, M.; 1966. The late Precambrian
Geological Survey (BGS) have used state-of-the-art fossils from Ediacara, South Australia. Palaeontology 9 (4):
techniques in order to document as much information as can 599.
possibly be gleaned from the fossils before these specimens
Grazhdankin, D., Gerdes, G.; 2007. Ediacaran microbial
are eventually lost. By using a variety of different techniques, colonies. Lethaia 40 (3): 201–210.
the BGS have been able to collect a vast 'library' of data
Grazhdankin, D. V. et al., 2008. Carbonate-hosted Avalonthrough which numerous scientists browse as they attempt to type fossils in arctic Siberia. Geology 36, (10): 803–806.
gain a better understanding of these enigmatic organisms.
Hofmann, H. J. et al., 2008. Ediacaran Biota on Bonavista
Silicone Rubber moulding
Peninsula, Newfoundland, Canada. Journal of Paleontology 82
Many of the rock surfaces exhibiting fossils have been (1): 1–36.
moulded by the BGS using silicone rubber. This retains detail
Liu, A.G.; et al., 2011. Effaced preservation in the Ediacara
to an incredible level, and also allows plaster casts to be biota of Avalonia and its implications for the early macrofossil
made of interesting areas. It allows a record of the entire record, Palaeontology 54, 607-630.
bedding plane to be retained [Figure 1], so we can clearly see
Wilby, P.R. et al., 2011. A rich Ediacaran assemblage from
how the entire communities of rangeomorphs were Eastern Avalonia: evidence of early widespread diversity in
structured (Wilby et al., 2015) and learn about their ecology. the deep ocean. Geology 39, 655-658.
Unfortunately, the moulds also have a limited lifetime; they
Wilby, P.R. et al., Role of low intensity environmental
typically begin to degrade after 10 years, so another method disturbance in structuring the earliest (Ediacaran)
of recording the strata must also be used.
macrobenthic
tiered
communities,
Palaeogeogr.
RTI Imaging
Palaeoclimatol.
Palaeoecol.
(2015),
Reflectance Transformation Imaging, also known as RTI, is http://dx.doi.org/10.1016/j.palaeo.2015.03.033
a method of producing a digital record of a fossil, showing
Pickup C., Chris Pickup Conservation. Nottingham,
how raking light creates shadows, allowing low relief features conservator@chrispickupartist.co.uk
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Field visit to Steeple Morden and Ashwell, Herts.
Saturday March 12th 2016
This is a follow-on from Geo-(DVW¶VFRQIHUHQFH on The C
Chal
hallk of the E
East
astern Counties in November 2015,
but all GA members are welcome.

In the morning we shall v
visit Plantation and Station Quarries, both working quarries in the Middle Chalk.
These provide an overview of the Chalk stratigraphy, and opportunities to examine a variety of flints and fossi
s ls.
A variety of options will be offered in the afternoon, in and around Ashwell village.
The ffirst
irst loc
cat
attiion iis
s acces
ssible by tra
r in. Car
a -sharriing may be possiblle fro
r m there by prior arrrangem
a
mentt..

Cost:
£8 per perso
r n, WRLQFOXGH *HRORJLVWV¶$VVRFLDWLRQ insurance. £2 donation if visiting the museum.
Booking: Booking is essential as numbers are limited ± first come first served.

For further deta
ails and a booking form please contact Naomi.Stevenson@naturalengland.org.uk
or download them from the Geo-East web site www.geo-east.org.uk

Obituary: Dr. Alec Smith
Other sides to Alec Smith: As an academic geologist, Alec Smith had several ideas
for our science which were real initiatives at the time, and which deserve mention
alongside his more conventional achievements which in themselves should add to
his obituary.
Alec came to University College from the Aberystwyth Department of Alan Wood
and John Challinor as a sedimentologist famed for his work on the Aberystwyth
Grits. His links with the European specialists leading the studies on turbidites were,
in the 1950’s, exciting as a topic of discovery and experiment (Kuenen, Dzulinski,
and a Polish school). From these beginnings, Alec followed Alan Wood into marine
offshore studies, linked with Whittard and the Bristol researchers in the Bristol
Channel. In the years of North Sea oil exploration, Alec initiated a Marine MSc
course at UCL which produced graduates more or less tailored for exploration,
qualifying for ship time with NERC vessels working out of Barry. He had close links
with the Geological Survey Continental Shelf Unit of Robert Eden in Edinburgh. In
all of this work, he was backed by the support of Dennis Curry, who for those years
was able to realise his long term ambitions of mapping the floor of the English
Channel.
Between 1958 and 1970, Alec was Librarian of the Geologists’ Association, elevated
to the Presidency in 1980, when his role was bridge-building with our senior
colleagues in Burlington House. With them, he contributed to the renovation of their
rooms, transforming them from the atmosphere of a gentlemen’s club into the more attractive spaces we now know. The
elegant chandeliers in the upper library, were a Smith touch.
Next we must record his role in the setting up of the magazine Geology Today, a venture which he took to Blackwells in
Oxford. Launched in 1985, he wrote in an introduction,
“None of us would deny that we enjoy geology; all of us would like more people to share that enjoyment. Geology Today
has the role of encouraging and spreading the pleasures of geology to a wider audience…..”
The Management Committee had representatives of the Association and the Geological Society, with members of both
bodies being given a generous discount as subscribers. It remains an independent publication with a shared purpose.
Recent years took Alec to Denmark from where he maintained his friendship and common interest with “Happy” Okada
and marine studies in Japan. At a more parochial level, we shared an interest in railways. From Aberdare in the Valleys,
he was for Great Western, while I kept faith with the North Eastern. Together, we recorded the demise of steam as it
happened in the scrap yard at Barry while the port was the home for the NERC fleet and our point of departure for studies
of the Hurd Deep and the Outer Channel.
True to that introduction to the ‘magazine’ as I will always remember it, Alec opened several doors to geology in a
conventional academic life which others will document.
Eric Robinson
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The Jurassic Coast: geoscience and education
2016 Geologists’ Association Annual Conference
21st - 22nd October 2016
Portland Heights Hotel, Isle of Portland

The Geologists’ Association’s 2016 annual conference will be
held on the Jurassic Coast. Celebrating 15 years since the
inscription of the World Heritage Site the conference will review
and explore current geological research on the Jurassic Coast.
Triassic, Jurassic, Cretaceous, Quaternary and geomorphological
interests will all be catered for as we bring together the diverse
geology that has created England’s only natural World Heritage
Site.

The conference will also share the innovative approaches to
linking geoscience, heritage and people that have been developed
by the Jurassic Coast World Heritage Team. This will include the
educational, volunteering, interpretation, and arts programmes
that have brought the communities and visitors of the Jurassic
Coast closer to their geological heritage.
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On day 1 conference speakers include Professor Mike Benton
(University of Bristol), Dr David Martill (University of Portsmouth),
Professor Malcolm Hart (Plymouth University) and Professor Rory
Mortimore (Chalkrock). Tim Badman (International Union for the
Conservation of Nature) and Professor Denys Brunsden will bring
a wider Wold Heritage perspective to the meeting.
On day 2 field visits will provide the opportunity to see the
spectacular Kimmeridgian Etches Collection
(www.theetchescollection.org) in its new home ‘The Museum of
Jurassic Marine Life’ and recently conserved dinosaur footprints
on the on the Isle of Purbeck.

To find out more details go to the GA website
www.geologistsassociation.org.uk/conferences.html and to make a
booking please email: conference@geologistsassociation.org.uk
The conference will be organised and supported by the
Geologists’ Association, Jurassic Coast World Heritage Team,
Natural England and the Dorset Geologists’ Association Group,
and is sponsored by Elsevier.
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Excursion to the Goring Gap

Leader: Peter Worsley

June, 2016

The 2016 excursion will commence at Reading railway station which is 10-15 minutes walk, from the same landing stage
as used in 1895. The Caversham Princess (Thames River Cruises) has been chartered for the entire day and will be available
for boarding from 09.30. The vessel has ample space and both decks are covered. There is a bar with real ale and other
drinks. Scenically this is undoubtedly the finest on the entire Thames. Departure is scheduled for 10.00 and the initial
journey will take between 2 - 2.5 hrs (two locks have to be passed). The former confluence with the River Kennet/Sulham
Gap will be seen. Three historic buildings - Mapledurham Hall, Hardwick House and Basildon Park will be passed and a
historian will explain their significance. Upon arrival in Goring, the party will undertake a c.6km circular walk to Streatley
Hill; this is capped by the Westland Green gravels, one of the oldest Thames river terraces. A climb of c.100m (and descent)
is involved. A range of geological features will be examined including evidence for the progressive incision of the River
Thames in the form of a series of river terraces and landforms due to former cold climate processes. Sir Aubrey’s grave
will be visited in Streatley churchyard. Non-hill walkers may enjoy the immediate environs of Goring at a more leisurely
pace.
A late lunch will be taken in Goring (there are several pubs and tea rooms) before re-boarding at Goring Lock for a 16.00
departure back to Reading arriving at 18.30 at the latest. Given a viable number of participants, a live jazz band will play
during the return leg.
Separating the Chilterns chalk from the Berkshire Downs
chalk, the Goring Gap is arguably the most impressive
fluvial landform in Britain. From the Jurassic lowlands
around Oxford, the River Thames flows anomalously across
the Chalk upland of the Chiltern Hills/Berkshire Downs 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, originally proposed
that the Thames was superimposed from a former Tertiary
cover onto the underlying Chalk. Other interpretations such
as glacial lake overflows have been postulated but our
present day understanding of the geology gives no support
to them. As William Whitaker appreciated, “The Gap' is
primarily the result of fluvial processes operating over a
several million year time scale”.

In 1895 the Geologists' Association (GA) held an
'Excursion to the Goring Gap' under the leadership of
Geological Survey geologists William Whitaker and J.F.
Blake (Proc. Geo/. Ass. 14, 175-6). The GA party of 50
arrived at Reading Station and walked to the river at the
Thames Promenade where they embarked on the
steam-launch 'Fashion'. This took them up river to
Goring through the incised stretch of the Thames. There
they walked west into Berkshire and climbed Streatley
Hill before returning to Goring in Oxfordshire. They
boarded the launch again and sailed upstream a little
before returning to Reading. It is proposed to repeat the
1895 excursion as precisely as possible.
GA Goring Gap Field Party 1922
Reading has numerous fast trains (average 25 mins)
to London and a wide range of services to the south,
west and north (it is Britain’s 8th busiest railway
station!
The excursion will welcome all geoscientists and their
partners. They do not have to be members of the
Geologists' Association.

Tickets are £25 per person.

Booking can be made on the Field Meetings page of the GA web site: www.geologistsassociation.org.uk
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Crossword GA6
1

3

2

4

6

5

7

8

9
10
11

12
13

14

15

16

17

20

18

19

21

22
23

24

Across

1. A very silly clue (6)

5. Easily split arenite (4)

9. Shallow Palaeozoic basement beneath the
capital (6, 8)

25

Down

2. Problem-solver without firearms (7-7)

3. Needs to be more than 1 across to be
placed here (6, 4)

4. Diminutive room for meals (7)

11. Not bouncy, but important in the tropics (6, 4) 5. Part of a British Jurassic planetary unit (7)
12. Of ice in polar regions, of rock in Germany (4) 6. Part of a turn-of-the-century movement;
14. Sweet and sticky (7)
15. Tristesse (7)

16. Dangerous feature of an eruption (3-4)

18. Can-do (7)

20. Known by tipplers and in some potters’

recipes (4)

21. Aide memoire (10)

think Wm. Morris (4)

7. Suggests former current action (4-3, 7)
8. Some were graven, but now mostly
photographic (6)

10. True, this is a coarse term (4)

13. Process of gradual change (10)

16. Common in basic igneous rocks (6)

23. Dextral distillate, or commendable attitude (3, 17. Sounds as if it’s served up by climate (7)
18. Decision-maker (7)
5, 6)
24. Juvenile leaping fish (4)
25. To go back on (6)

19. Saint of marine flickering light (4)
22. Shiny and fissile (4)
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