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My two years as your President have been great fun and a
privilege and I thank you all for your support and constructive
criticisms and comments and I hope you will feel that your GA
Council has acted upon your suggestions promptly. In the last
few months these have included creating and sending out
certificates to those 185 GA members with 50 years or more
of continuous GA membership. It was wonderful to see that
several GA members had more than 70 years. Thank you to
the Reading and Oxford Groups for this suggestion. As this is
my last report I would like to pay tribute to the hard working
officers and members of your Council. I am sure you will have
noticed the changes to our website, the updating of our rules,
the changes to subscriptions to take account of new
electronic publishing, the increasing range of honours and
awards we bestow, the
development of the annual
conference, the successful and
sometimes long negotiations
on publication contracts for the
PGA, the GA Magazine,
Geology Today and Earth
Heritage and the increasing
range of papers published in
the PGA. All our activities
function well, our accounts are
in excellent order, we have
wonderful speakers and field
trip programmes every year,
and our conferences and the
Festival of Geology run
smoothly. All of this is entirely
down to the exceptional hours
that are expended by our
Executive Secretaries (part
time), General Secretary,
Honorary Treasurer, Web
Manager, Meetings Secretary,
Field Meetings Secretaries,
Awards Panel and the editors
of our publications. There are
also the unseen vital
contributions made by our Librarian, GA Archivist, auditors
and the assistance given by the Geological Society, London,
in letting us use their premises for our activities and helping
with the lectures and administration and to University College
London and local staff with support for our annual Festival of
Geology.

The other great joy of being President has been getting out
to so many enthusiastic groups around the country. The
initiatives being shown by local groups in looking after their
local geology, creating walks and preparing guides and
explanations for all, from the youngest to the oldest, are
inspiring. There are so many new ideas using modern
electronic methods to open the door to geology for all and
many wonderful initiatives it is impossible to single any out.
Right at the start of my two years GeoSuffolk invited me to
Ipswich to their 10th Anniversary Celebrations and to plant a

tree in the Park at Ipswich. This visit set the tone for the rest
of my two years and it has finished on a similar high with
visits to the Dorset, Bath, Cumberland and Teme Valley
Geological Societies. Thank you to all of you for the
invitations to visit. We will do our best to publicise your
wealth of ideas through our website (and Facebook set up by
our Vice President, Leanne Hughes) and journals. It is
gratifying to see the support we have been able to give to so
many of these initiatives through both GA Funds and the
Curry Fund and long may this continue. One thing I have
learnt from so many of you is how you value hearing about
how geology is used in the applied areas of civil engineering,
groundwater,  mining and the offshore and how important
this is to your local communities.

The GA is essentially an
amateurs’ organisation run
incredibly professionally by
enthusiasts. This is particularly
true of our Junior Club,
Rockwatch, which continues to
inspire youngsters and families
to join geology. There have
been thoughts about
expanding the role of
Rockwatch to link with schools
more closely and thereby
become a national network.
This would require a much
bigger investment and a large
secretariat with full-time
employees. This goes against
the way the GA is run with a
small team of enthusiasts at
minimum cost. The way the
local groups are involving
primary schools, teachers and
others is a much more efficient
and ‘personal’ way of providing
leadership for the future. We
can support these local

activities through regular
Rockwatch visits and Geolab visits and through small grants
from the GA and the Curry Fund.

I look forward to the initiatives such as Geolab taken up by
your incoming President, Haydon Bailey, and your
Membership Team Chairman, Paul Olver, coming to fruition
over the next few years as a way of strengthening links with
local groups. I also look forward to the initiatives taken by our
local groups getting wider publicity through our GA
information network (including our website and Facebook)
and being taken forward as examples of best practice
nationally. The GA is a thriving organisation and in safe hands
for the future. You, our members and local groups, are vital
to ensuring this success. Keep your comments coming, we
really do value them and try to respond to them in the best
way we can.

FROM THE PRESIDENT Professor Rory Mortimore
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Council is pleased to welcome 4 new members elected at
our Annual General Meeting on 9th May. Ian Sutton will take
over from Mike Ridd as Overseas Field Secretary, Liam
Gallagher has taken on the editorship of the GA Magazine
(both were co-opted earlier) and Sandy Colville-Stewart,
Gerald Lucy and Anjana Ford will join us as ordinary
members. At the AGM the President thanked retiring officers
Mike Ridd and Elaine Bimpson and ordinary
members Richard Howarth and Peter
Riches. The full council thanked Rory for his
energetic 2 years as President and we are
delighted that Haydon Bailey will take over
the role. A full list of Council Members can
be found on p.8 and this year’s Award
Winners are featured on p.5.

All GA members should have received the
Annual Report either electronically or in the
post. The new User ID and Password for
the Members’ Page on the website were
sent in the accompanying letter. If you
have not received it and would like a copy
please contact the office. The report is available on the GA
website under About Us/GA Council. This year we added a list
of members who remained loyal for 50 years and more and
certificates were sent to all 185 of them. Sadly a few have
been returned. For our long-serving members the office is
only aware that someone has died if they are told. Please
notify us if you are aware of any that we may have missed.

We are pleased to announce that the UK Onshore
Geophysical Library generously donated £25,000 for a new
Fund, the income from which is for outstanding students of
MGeol / MSci undergraduate courses previously unsupported
by our existing prizes. In order to incorporate the regulations

governing the Fund they need to be approved at a Special
General Meeting of the membership. This is set for 6pm on
4th July before the lecture.  Full details on p.18.

Essex Rock and Mineral Society have now reached the
requisite 12 members of the GA and have requested to
become a Local Group. They are welcomed by Council. 

The GA has had stands at the Oxford Colloquium in March
and the Lyme Regis Festival (see picture
inset) in May. Both events were extremely
well run and were very popular with the
general public and we enjoyed being there
selling our Guides and talking to people
about what the GA does. Council have now
drawn up a document listing what we can
offer to groups who organise special events
both as a one-off and annually. We are
particularly interested in helping joint
ventures between groups.

I am the GA representative on the
London Geodiversity Partnership and

reported that the latest Action Plan is now
on the LGP website. This was based on discussion at the
workshop in 2013 attended by several GA members. The
English Geodiversity Forum now has a website, hosted by the
GA.

Plans are well under way for our Annual Conference in
Leicester on 6th/7th September. The theme is Palaeo’ to the

People! Fossils in the service of Man. We are expecting it to
be a popular conference so please book early. A booking form
can be found on the back of the address label. Please also
note the date of 1st November for the GA Festival with the
Groups Meeting on Friday 31st October and Festival walks on
Sunday 2nd November.

REPORT FROM COUNCIL Diana Clements, General Secretary

We welcome the following new members to the Geologists’ Association: 

Elected March - May, 2014

Natasha Almeida Richard Arthur Hayley Butcher Clare Byrne Elizabeth Devenish Vivien Field 
Theodore Getty Evie Granat Iain Hannah Alan Harrison William Jones John Jordon 
Dora Kavecsanszki Diane Langham Stephen Law Susannah Maidment Angus Petrie 
Elisabeth Rushworth Jennifer Sherriff Naomi Stevenson Valerie Smith
Rosemary Vidler Victoria Walker Mike Webster Brian Whalley Brian & Mrs Whitmey

Apologies to Barry Redfearn for the incorrect first name published in the last issue of the GA Magazine.

Magazine of the Geologists’ Association Vol. 13, No.2 20144

Deaths:

During the past three months we have been made aware of, and are sad to announce, the deaths of the following members:

Reginald Stevenson Collins Derek Flinn David Alfred Gray Alan Wilfrid Lane
Gaynor Eluned Leaver Dorothy Sara Peake Cyril John Rees
Gwyn Thomas

Some of these we heard about in response to sending out Certificates to our long-serving members. 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.

The GA team at Lyme Regis
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Presented to a GA member for work of merit connected
with the Association. This year Council awarded 2 members:

Elaine Bimpson 

Elaine has been a member of
the GA since 1984 is known to
us all as our GA Librarian from
2002-2013. Those who have
used our Library at University
College and known about the
Library ‘politics’  will be aware
of the work that Elaine has had
to put in to protect our GA
collections, particularly the GA
map collection. Elaine has been
tireless in her support for the GA and is now looking forward
to a period of calm.

Dr. Tony Barber

Tony has been a stalwart of
the GA since 1952, Editor of
the PGA from 1971 to 1978
and known to many of us
from his field trips and work
on Anglesey and the Moine
Thrust zone. Latterly he has
been a leading figure on the
SE Asia Tectonics Group,
helping with GA field trips to
the Far East and contributed

to papers and memoirs on the subject (see references PGA,
2013, v.124 p.1008).

Presented for work of outstanding merit, deemed to further
the objectives of the Association and to promote Geology:

David Ward     

David, as an amateur
geologist (a member of the
GA since 1975), in full-time
work outside geology,
typifies the spirit of the GA at
its dynamic best.  In his
spare time he has been the
founder (1976), Chair and
Field Meetings Secretary of
the Reading Geological
Society. He is an inspirational organiser and promoter of
geology. He encourages all to participate whatever their
personal degree of understanding of the subject. 

Presented for the best research-based paper in PGA in
2013: 

Don Aldiss (British Geological
Survey); For his paper on ‘Under-
representation of faults on
geological maps of the London
region: reasons, consequences
and solutions’ 2013.  (PGA 124,
929-945).

The aim of the Curry Prize is to encourage student
excellence. The prize is awarded for one or more Masters
degree theses on a geology-related topic arising from an MSc
taught course in a UK university, and considered to be of
outstanding quality in the opinion of the judging panel.  Each
includes a cash prize as well as membership of the
Geologists’ Association for the following calendar year. 

Alan Cherry (University of
Oxford).
MSc dissertation ‘Structural and

Metamorphic Evolution of Lower
Crust Granulites in the Northern
Oman/U.A.E. mountains’.

Our judges found this to be “an
extremely well put together and
argued thesis. Beautifully
illustrated, with good fieldwork,
petrology, geochemistry and
thermobarometry”. 

To give financial assistance to a deserving undergraduate
who demonstrates academic excellence:

Simon Stephenson

(Imperial College London, Dept
of Earth Sciences and
Engineering).
Simon is now in the fourth

year of an MSci Geology degree
programme.

GEOLOGISTS ASSOCIATION AWARDS, 2014

FOULERTON AWARD

HALSTEAD MEDAL

RICHARDSON AWARD

CURRY MSc PRIZES

IVOR TUPPER FUND
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Abstract

Box Rock Circus was built in the village of Box in southern
England, in the summer of 2012 as part of the Diamond
Jubilee celebrations, to be an educational and recreational
resource for the village and surrounding area. The Circus
provides full facilities for rock identification, demonstrates the
movement of Britain through geological time, showcases the
famous local building stone and has high quality fossil casts
for rubbings. It is possible for any science teacher to plan an
exciting out-of-doors lesson based on the Rock Circus.

What is Box Rock Circus?

Box is a village at the southern end of the Cotswold Hills,
within the Cotswold Area of Outstanding Natural Beauty
(AONB), six miles east of the City of Bath. The Box Rock
Circus is located on the lower recreation ground in the village.
It is a 7m diameter circle of rocks, edged by granite setts.
The obelisk is nearly 2m high. There are two sets of dinosaur
footprints running through the circle, set in a safety play
surface of Safamulch™, a product made from re-cycled tyres
(Figure 1). 

Background

In 2011, after an enthusiastic response to the idea of
building a circle of rocks from village friends, I decided to put
the idea to Box Parish Council. The Council owns the
recreation ground in Box where the Circus would be built.
With some reservations about future maintenance, the
response was positive. The next step was to find out if most
village people would welcome the idea. Box is a vibrant,
lively, rural community with many organisations, all of which
were contacted. One person from each group was persuaded
to join the Rock Circus ‘support group’ and agreed to
communicate with their members. Again all responses were
positive and enthusiastic so, in the summer and autumn of
2011, designs were drawn and a local artist volunteered to
paint his impression of the Circus (Figure 2). This was used
for all subsequent publicity material. Members of the support
group and myself then distributed flyers and posters in as
many places as possible in the village. Over Christmas and
New Year, a website was developed showing the artist’s

impression, the design layout, possible locations and various
links, including one to the Earthlearningidea teaching
activities http://www.earthlearningidea.com.

A public meeting was arranged for January 11th 2012
where a short presentation was given showing the new

website. By the following day, it was clear that everyone in
Box who had expressed an opinion, wanted to

have the Rock Circus in the village as part of the Diamond
Jubilee celebrations.

Research about possible funding sources had already begun
but now this was tackled in earnest. Many applications were
made and emails sent. an ‘expression of interest’ application
was made to Community First who organise the Landfill Fund
grant scheme through the Community Council for Wiltshire.
This was well received and, subsequently, a full application
was made to this organisation - when it was eventually sent,
it had thirty attachments with it! Three quotations had to be
obtained for everything and I became an expert on safety
play surfaces, the transport and lifting of huge blocks of rock,
the skills of the stonemason, anti-algal/graffiti solutions and
granite setts. One of the stonemasons in the village, Marcus
Mitchell, is a geologist and was very keen on the project. He
became our stonemason and project manager.

By April 2012, we had been awarded the major part of the
funding from a Landfill Fund grant from The Hills Group Ltd.
At this time we had also received a grant from the local
Bingham Trust and several donations

from local societies and individuals. All the quarry
companies had agreed to donate blocks of rock of

thousands of pounds worth of value. By the end of May the
Corsham Area Board agreed to provide the rest

of the funding needed to go ahead with construction and
the Geologists’ Association awarded a Curry Fund

grant to pay for the fossil rubbings. Location was much
discussed; access for the disabled was an important
consideration for the project and this is one of the reasons it
was decided to build quite close to the car park.

Figure 1: Box Rock Circus

Figure 2: Artist's impression of the proposed Rock

Circus

WHY BUILD A ROCK CIRCUS? By: Elizabeth Devon

Magazine of the Geologists’ Association Vol. 13, No.2 20146
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Construction 

One of the most exciting aspects of the project for me was
visiting all the quarries to select suitable pieces of stone. The
quarry managers patiently drove around the quarries while
pieces of the correct dimensions were located, measured and
photographed. It was extremely fortunate that the stone
haulier, Prompt Transport from Bristol, agreed to collect the
blocks when the drivers were already in the four areas and
store them at their yard until they were needed on site. This
saved considerable money as the only specific journey was to

the site. The stonemason agreed to start construction work
on July 16th, 2012 and there was great personal excitement
when I ‘cut the first turf’!

The Rock Circus was designed so that children could climb
and play on and around these blocks so there could be no
possibility that they would topple. It is fortunate that my
husband is a structural engineer as he calculated the stability
forces and specified all the fixings of the blocks. They are all
mounted on concrete bases into which carefully measured
holes were formed. Stainless steel pins were glued into drilled
holes at the bases of the blocks which were then lifted and
the steel pins carefully guided into the holes in the concrete.
The three blocks of the obelisk were fixed in a similar way.

These three pieces were lifted by means of a clever device
known as a Lewis bolt.

Although the Parish Council had decided that an official
opening ceremony would not be needed, the Chairman of the
Council announced the site open on August 9th, four weeks
after building began. However, it was not until January 2013
that we were able to install the Interpretation Board. More
fund-raising was required for this and we were extremely
fortunate to receive grants from Box Parish Council and the
Cotswold Voluntary Wardens; the latter not only sponsored
the Board but installed it too.

Description

The two climbing blocks on either side of the obelisk are for
teaching basic rock identification and for little children to
climb on. They were designed to be tactile and fun to look at.
One block is made of sedimentary rocks, i.e. rocks made from
grains that have been compacted and cemented together. All
the 'second-hand' rocks are present - conglomerate, breccia,
sandstone and mudstone, and a variety of different
limestones. Fossil and mineral specimens are also included in
this block. Children are asked to search for the face of Mr.
Hardyse - it has flint eyes, a chalk nose and baryte hair!- The
other climbing block is composed of rocks made from
interlocking crystals and includes igneous rocks that have
cooled and crystallised from magma or lava. Three circular
cores demonstrate rates of cooling with different size crystals
and there are porphyritic specimens and those containing
xenoliths. Also in this block are the metamorphic rocks which
have changed because of the tremendous heat and pressures
associated with plate tectonic movement. There is an
amazing example of deformed schist and several beautiful
examples of gneiss and marble, including part of a broken
table top. Using this climbing block particularly, children can
see many uses of rocks from slate as a roofing material to
decorative stone for kitchen worktops and sculptures. I am
reliably informed from the children of the village playgroup
that fairies live in the little slate house. Older children realise
that the slate house is being engulfed in lava and evacuation
is needed. Something children really enjoy is trying to
imagine ‘What it was like to be there’? What was it like to be

there when that volcano was erupting, what would you see,
hear, feel? What was it like to be that ammonite in the
Jurassic seas; was it constantly trying to avoid being eaten by
an ichthyosaur?

The obelisk was built as a celebration of the local stone. Box
is known for its fine 'Bath' stone and its quarries have been
famous for centuries. The rock is Middle Jurassic oolitic
limestone and the variety most prized is Box Ground. The
quarry company (Hanson Bath & Portland Stone, Wiltshire)
obtained the rock for the obelisk especially for us from this
valuable seam. The other large blocks of rock around the
circle tell the story of Britain's movement through time. The
block of Silurian lava (John Wainwright & Co. Ltd, Stoke,
Somerset) erupted when we (or rather, this bit of the Earth’s
crust) were south of the equator about 425 million years ago.
We moved north and by about 400million years ago we were
where the Kalahari Desert is today, as demonstrated by the
smaller of the two red desert sandstones, (Devonian, Black
Mountain Quarries, Herefordshire).  

The tropical limestone block (Cemex Ltd., Wickwar,
Gloucestershire), was deposited about 340 million years ago
when we were close to the Equator and beautiful coral fossils
can be seen in a band near the top. The tall red Triassic
sandstone block (Capton Sandstone Quarry, Somerset)

indicates desert conditions again but this time, about 245
million years ago, we were north of the equator where the
Sahara is today. Both the obelisk and fossil rubbing block are
made from local Jurassic limestone and are about 160 million
years old, the sediment having been deposited in
Mediterranean-type latitudes and seas.

The fossil casts on the fossil rubbing table are made from
real fossils, details of which can be seen on the  Rock Circus
website. Supplied by GeoEd in Cornwall, they are beautiful
and make excellent rubbings. Listening to children quietly
rubbing and chattering about the pterodactyl, or the
ammonite or the trilobite makes all the inevitable trials and
tribulations of the project worthwhile. When I first saw the
cast of the spade fish fossil, I was disappointed, as part of it
seemed to be very muddled. 

That was before I looked closely and within the 'muddle'
there are fish eggs!

Younger children, particularly, really enjoy making up
stories about the dinosaur footprints. Did the big one eat the
little one? Is the big one the parent of the little one?, or is the
little one about to attack the big one with others from his

Figure 3: Fossil rubbing block

(casts sponsored by the Curry Fund)
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group waiting around the circle? If the foot length of each
dinosaur is measured and multiplied by 4, the resulting figure
gives the hip height. With this figure, and using the equations
provided, it is possible to calculate whether the dinosaurs
were walking, trotting or running. In the
Circus, the arithmetic has been made easy,
but it was not possible to make the big
dinosaur run, as it would have left the circle in
two strides! However, the little one walks in
and runs out.

Last of all, based on fossil evidence and
radiometric dating of rocks, there is an
evolutionary time-line around the edge of the
circle. The age of the Earth, 4·6 billion years,
is represented by the whole circle. To try to
put this into perspective, 4.6 billion years, the
whole circle, is divided into one calendar year.
Various milestones in the appearance of life on
Earth are marked in black around the edge of
the circle and the two biggest mass extinctions
are marked in red. 

Conclusion  

Since its opening in early August 2012,
there have been steady streams of visitors to
the site and to the website. We held the official
opening in May 2013 when Professor Iain
Stewart visited. Despite the dreadful weather,
lots of people came and we were able to say a
proper thank-you to all our supporters and
sponsors.

In November 2013, an Earthcache was
written for the site. These are geocaches but
instead of finding a container, participants

answers some questions to be able to log the cache on the
geocaching website. At the end of 2013, we were again
grateful to the Geologists' Association Curry Fund for a grant
to produce some publicity leaflets. These are currently being

distributed widely around the area in the
hope of attracting still more visitors. Of
course, there have been problems; as
with many building projects, this went
over-budget despite a £1000 contingency
sum having been included. Installations
that were to be built on site, the two
climbing blocks and the obelisk, had to be
built in the workshop and then
transported to the site; all adding to the
costs. Initially we had a problem with
vandalism and for a few months we had to
visit regularly with a graffiti-removal kit
but all has been well for many months
now. Despite these set-backs, the project
has been worthwhile. Listening to people
talking about the rocks and fossils and
wanting to know more is sufficient reward
for the hard work involved in building the
Rock Circus.

Acknowledgements

A full list of acknowledgements is given
on the Rock Circus website but particular
thanks go to all the individuals who have
given their time and expertise for the
project and to the quarry companies who
donated all the blocks of rock.

http://www.boxrockcircus.org.uk
Figure 5: Box Rock Circus

publicity leaflet (sponsored

by the Curry Fund)
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About 30 members and guests assembled
at 12 noon in The Smuggler Inn car park on
a cool, cloudy day, despite the heat wave of
the previous few days. Regular GA members
were joined by members of the local Hastings
& District Geological Society. After an
introduction to the fossils and geology of the
area (Figure 1), the party walked along the
promenade to the beach where the extensive
remains of a Neolithic submerged forest are
visible on the foreshore at low tide.

The cliffs here form part of the Hastings
Group (Valanginian, Lower Cretaceous, c. 138

Mya), and together with the cliffs West to
Rock-a-Nore, are regarded as the best
section of the lower part of the Wealden
Supergroup in SE England. They display a
succession of intermittently faulted
sandstones, siltstones and mudstones that
extend from the Ashdown Formation
(including the plant-bearing ‘Fairlight Clays’),
through to the lower part of the Wadhurst Clay Formation.
These units reflect deposition in freshwater conditions and
were formed when great quantities of sand, silt and mud were
deposited by water flowing into this lowland area from the
London massif to the North and, to a lesser extent, from the
Armorican massif to the South and Cornubia to the West. The
section has been long renowned for its diverse assemblage of
early Cretaceous plant and animal fossils (Brooks 2001,
Batten 2011; Batten & Austen 2011).

During the Alpine Orogeny, lateral extension and
compression of the rocks in this area produced several normal

and reverse faults. Near the start of
the section, we saw the Cliff End
faults, the largest of these being a
classic example of a normal fault. KB
also pointed out a late Pleistocene
cave high in the cliffs (Fig. 2) where
four flint blades and a Mesolithic flint
axe had been found in the early 20th
century (Palmer 1972). From here we
walked along the beach observing the
Cliff End Sandstone, a massive unit
near the base of the Wadhurst Clay
Formation. The beds rise gently and,
after about 200 m, a shelf formed
from the top of the Ashdown
Formation was revealed at beach
level. This consolidated, but weakly
cemented, fine sandstone contains an
extensive bed of in situ quillworts,
extending for about 0.5 km,
representing a large, shallow lake. As
well as observing a number of
Isoetites quillworts, a much larger
quillwort, possibly the rare
Nathorstiana (Austen and Batten
2011), was also seen (Figure 3).

This area is also the most
productive locality of the Cliff End
Bone Bed, a coarse-grained, poorly
sorted conglomeratic rock, containing
fish teeth and scales, reptilian bone
fragments and teeth, pterosaur teeth
and, very rarely, primitive mammal
teeth. This bed crops out near the top
of the cliff, c. 3 m above the top of the
Cliff End Sandstone, but periodic rock
falls ensure there is an ample supply
available for study on the beach and
foreshore. Pieces of bone bed had
been found along the beach up to this
point, having been carried E. by
longshore drift.  

As we progressed along the beach
towards Cliff End Point, river channel
sections, point bars and cross-bedding

were observed in the cliff face with good examples of cross-
bedding also found in blocks on the beach.

Also seen were fallen blocks of siltstone displaying dinosaur
footprints and dinoturbation (sediment disturbed by herds of
dinosaurs traversing the Wealden floodplain). Gutter casts
were also observed under some of the blocks (Figure 4). Close
to Cliff End Point a large, fallen slab from the Ashdown
Formation was found displaying cross-sections of over 20
quillworts (Isoetites) on its surface (Figure 5), providing
further evidence for the extent of the quillwort bed.

FIELD MEETING REPORT: FIELD MEETING REPORT: Cliff End to Fairlight:Cliff End to Fairlight: 20th July, 201320th July, 2013
Wealden Field meetingWealden Field meeting

Leader, Report & Photos*:Leader, Report & Photos*: Peter Austen, Ken Brooks & Ed Jarzembowski*Peter Austen, Ken Brooks & Ed Jarzembowski*

Figure 2: Cave near top of cliff at

Cliff End, exposed by cliff erosion

and thought to have been used by

stone-age hunters

Figure 1: Ken Brooks with snout of

crocodile Goniopholis found on

beach at Cliff End
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Figure 3: Quillwort (Nathorstiana?) in

life position near the top of the

Ashdown Formation.

Scale Bar: 10 cm
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Rounding Cliff End Point, we saw Haddock’s Reversed Fault
where the sandstones of the older Ashdown Formation were
uplifted against the Cliff End Sandstone.  Also at this point, a
large number of in situ stems/roots could be seen in blocks of
fallen sandstone; these have usually been interpreted as the
horsetail Equisetites, although, in the absence of any clear
diagnostic features, could equally well be Wealden
clubmosses.

The group then walked across Fairlight Cove in front of the
Norwegian larvikite sea defences constructed in 1990 to

protect the houses near the cliff top at Fairlight from falling
into the sea; the remains of some houses that had suffered
such a fate could be seen on the cliff edge. At the West end of
Fairlight Cove, we observed the Fairlight Cove Reversed Fault
where the ‘Fairlight Clays’ of the lower Ashdown Formation
have been thrust upwards against the sandstones of the
upper Ashdown Formation.  Unfortunately, the fault is now
obscured by slumped clay and scree, but this marks the start
of the ‘Fairlight Clays’ section and a unique Lower Cretaceous
flora, occurring in extensive foreshore deposits. Plant
remains, including part of a fern frond and a possible seed,
were found by splitting blocks on the foreshore. A coalified
piece of fossil wood was also found, the quality of which
approached jet. Continuing around in front of the more recent
Fairlight Landslip berm (completed in 2008 using
Carboniferous Limestone from the Bordeaux region, France),
the group arrived at an extensive plant-rich outcrop of
‘Fairlight Clays’ on the foreshore, and following a brief
examination retraced its steps as the tide turned.

References:
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Figure 5:

Cross-

sections of

over 20

quillworts

(Isoetites -

arrowed) in

fallen block of

Ashdown

Sandstone

near Cliff End

Point
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Figure 4: Gutter casts in fallen block from Wadhurst

Clay. Scale bar: 10 cm

Book Review                               Outcrop Britain                    by David Horsley
                                                                                                                  Reviewed By Susan Brown

David is a long-time member of the GA, has served on
Council and was for many years the Minutes Secretary of
Rockwatch, the junior club of the GA. He produced this useful
little book himself to share with geological friends &
colleagues giving details of some of the wonderful places he’s
visited on geological field trips over the past 70 odd years. 

The book is a detailed guide to over 400 hundred  localities
of special interest in England, Scotland and Wales. It is
divided into sections: Scotland; English Lake District and
England, Wales and the Channel Islands, set out in the
helpful contents list which also gives page numbers, and
there is a comprehensive index.  

The Introduction explains the reasons why David wrote this
book and the criteria for his site selection: mainly those which
have given him great pleasure and interest, those he
considers still worth visiting and are not dangerous and are
accessible. He briefly explains the areas covered in the book,
access, state of the outcrops listed as far as practicable,
collecting issues and a useful short selection on further study.

The usual caveats that the visitor must get permission to

visit if the site is on private land or privately owned and the
fact that the locality is included in the book does not give
anyone an automatic right to visit it are stated clearly in the
introduction.

For each location, David gives the region/county; local
feature,/district/place; grid reference; geological period;
outcrop details/geological interest; the year he last visited;
access restrictions if known and finally any relevant remarks.
All the entries are set out in individual tables, so are very
easy on the eye.

I do recommend this very useful little book for anyone
wanting information on geological sites to visit and David is
happy to give it away, apart from postage costs, as his way
of thanking all those who have helped to make his field visits
so enjoyable and to the GA in particular, for so many years of
marvellous field geology. What a wonderful gesture.

OUTCROP BRITAIN  by David Horsley, published 2014, free
while stocks last, but £1.40 for p&p at the time of ordering,
pp 173. Available from: David Horsley, 32 High Street,
Shoreham, Sevenoaks, Kent TN14 7TD
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PLEASE NOTE THE FOLLOWING INFORMATION FOR FIELD MEETINGS

ENQUIRIES & BOOKINGS: Geoff Swann organises day and weekend
meetings in the UK. Michael Ridd is responsible for overseas and longer
excursions. Sarah Stafford at the GA office is responsible for bookings,
payments and general administration - 

fieldmeetings@geologistsassociation.org.uk

You must book through the GA office to confirm attendance. Please do
not contact the field meeting leader directly. Meeting times and locations
will be confirmed on booking. These are not normally advertised in
advance, as there have been problems with members turning up without
booking or paying and maximum numbers being exceeded. Field
meetings are open to non-members although attendance by non-
members is subject to a £5 surcharge on top of the normal
administration fee. Some meetings may have restrictions on age
(especially for under 16’s) or be physically demanding. If you are
uncertain, please ask. 

PAYMENTS for day and weekend meetings must be made before
attending any field meeting via telephone (credit card) or post. Cheques
should be made out to Geologists’ Association. Please give an email and
contact number and please also provide an emergency contact name
and telephone number at the time of booking.

There are separate arrangements for overseas meetings.

TRANSPORT is normally via private car unless otherwise advertised. If you
are a rail traveller, it may be possible for the GA office to arrange for
another member to provide a lift or collect you from the nearest railway
station. This service cannot be guaranteed, but please ask before booking.
Please indicate on your booking form if you are able to offer a lift.

PUBLIC LIABILITY INSURANCE for field meetings is provided but personal
accident cover remains the responsibility of the participant. Further
details are available on request from the GA office.

SAFETY IS TAKEN VERY SERIOUSLY. SHOULD YOU BE UNSURE ABOUT
EITHER THE RISKS INVOLVED OR YOUR ABILITY TO PARTICIPATE SAFELY,
YOU MUST SEEK ADVICE FROM THE GA OFFICE BEFORE BOOKING. PLEASE
MAKE SURE THAT YOU STUDY ANY RISK ASSESSMENT OR SAFETY
BRIEFING AND THAT YOU HAVE ALL THE SAFETY EQUIPMENT SPECIFIED.
YOU MUST DECLARE, AT THE TIME OF BOOKING, ANY DISABILITIES OR
MEDICAL CONDITIONS THAT MAY AFFECT YOUR ABILITY TO SAFELY
ATTEND A FIELD MEETING. YOU MAY BE ASKED TO PROVIDE FURTHER
INFORMATION ON ANY PRESCRIPTION DRUGS ETC THAT YOU MAY USE
WHILST ATTENDING A FIELD MEETING.  IN ORDER TO ENSURE THE
SAFETY OF ALL PARTICIPANTS, THE GA RESERVES THE RIGHT TO LIMIT
OR REFUSE ATTENDANCE AT FIELD MEETINGS. 

EMERGENCY CONTACT: if you are lost or late for the start of a meeting,
an emergency contact is available during U.K. field meetings by calling the
GA mobile phone 07724 133290. The mobile phone will only be switched
on just before and during field meetings. For routine enquiries please call
the GA office on the usual number. 

TRAVEL REGULATIONS are observed. The GA acts as a retail agent for
ATOL holders in respect of air flights included in field meetings. All flights
are ATOL protected by the Civil Aviation Authority (see GA Circular No.
942, October 2000 for further details). Field meetings of more than 24
hours duration or including accommodation are subject to the Package
Travel Regulations 1992. The information provided does not constitute a
brochure under these Regulations.

CIRCULAR No. 999 June, 2014

FIELD MEETINGS IN 2014

We are hoping to arrange additional fossil collecting
opportunities during the year. There may not be time
to advertise these in the Circular so if you would like
details when they become available contact Sarah
Stafford at the GA office.

FOR FINALISED DATES AND  FOR ANY CHANGES TO
THE PROGRAMME PLEASE REFER TO OUR WEB SITE
www.geologistsassociation.org.uk  

STREET GEOLOGY IN FITZROVIA 
Leader: Ruth Siddall 
Tuesday 10th June 18:00 – 20:00 (date confirmed)
Tottenham court road is one of London's busiest
shopping streets, and recent redevelopments have
brought both old a new stone building façades back
to life. Also, the streets of Fitzrovia, to the west of
Tottenham Court Road, have also had their share of
redevelopment, with the influx of media and
advertising companies, which have provided the
urban geologist with some hidden gems, from
spectacular Proterozoic Brazilian granitoids, through
British Devonian stromatoporoid reef complexes to
Holocene travertines. This walk will take in some of
the geological highlights and historic and modern
buildings of Fitzrovia. 

Equipment: bring a hand lens.  Cost  for GA members
and non members: £2.00 Numbers will be limited to
30.

GEOLOGICAL GEMS OF THE SOUTH DOWNS
Leader: Rory Mortimore
Saturday 14th – Sunday 15th June
This weekend meeting celebrates Rory’s two years
as GA president and also the publication of his
revised GA Chalk Guide. The programme has still to
be finalised but at present on the Saturday we will
start at Beachy Head and end in the Cuckmere valley.
Sunday will be a walk on the Downs probably around
Firle and Glynde. The itinerary is partly determined
by comments Rory has had back from GA members
who find walking too far difficult but would still love
to get into the field. So the itineraries will be
designed with everyone in mind – stopping points
for overviews as well as shorter and flat walks. The
most strenuous will be Beachy Head which, from
experience, most people seem to manage. We will
be based in the Lewes area. If there is sufficient
interest we will arrange a group meal for the
Saturday evening.
Equipment: You must have a hard hat, appropriate
clothing and footwear. 
Cost & booking: Numbers will be limited to 25.
Further details will be available from Sarah Stafford
at the GA office. Register with Sarah sending an
administration fee of £10 per person to confirm your
place.

DEVON GEOLOGY WEEKEND
Leader:  Richard Scrivener
Saturday 28th – Sunday 29th June 
On Saturday we will look at the Permian red beds
and the lamprophyric and alkali-basalt lavas (Exeter
Volcanics) of the Crediton Trough. Details have still
to be decided but localities may include West
Sandford (Bow Breccia and Knowle Sandstone –
early Permian), Knowle Hill Quarry (lamprophyric
lava – early Permian), Posbury or Uton quarries
(alkali basalt - early Permian), Cromwell’s Cutting,
Crediton (Newton St. Cyres Breccia – mid- to late
Permian) and Newton St Cyres Golf Course (Crediton
Breccia – late Permian). In addition to the
sedimentary and volcanic features, there will be a
demonstration of the unroofing history of the
Dartmoor Granite. On Sunday we will look at the
Dartmoor Granite and its mineralisation
commencing at Haytor. We will look at sections on
the tor and in nearby quarries in coarse-grained
megacrystic and non-megacrystic biotite granites.
We will then travel on to the Birch Tor and Vitifer Tin
mines of central Dartmoor to examine the open
workings and assemblages of quartz-tourmaline-
cassiterite-haematite.  In the afternoon we will move
to either the Hemerdon Tugsten Mine (depending
on operational constraints) or another quarry. 

Equipment: You must have a hard hat and hi-vis
jacket and suitable clothing and footwear. Packed or
pub lunch both days.
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Cost & booking: Numbers will be strictly limited to
20. Further details will be available from Sarah
Stafford at the GA office. Register with Sarah sending
an administration fee of £15 per person to confirm
your place.

WEALDEN EXCURSION - joint meeting with the
Hastings & District Geological Society
Leaders: Ken Brooks, Peter Austen and
Ed Jarzembowski
Saturday 20th July 
Following last year’s field visit to Cliff End, east of
Hastings, we will be visiting another section of this
classic five mile lower Wealden coastline. The exact
details of the field trip will not be known until nearer
the time as it will depend on access conditions at a
number of points along the coast. We will be walking
along the beach over shingle and some rocks which
may be slippery.  Care should also be taken to keep
away from the base of the cliffs in case of rock-falls,
particularly after wet weather.  Total return distance
5–6 km.  

Equipment: You must bring a hard hat and suitable
footwear. Packed lunch. 

Cost & booking: Further details will be available
from Sarah Stafford at the GA office. Register with
Sarah sending an administration fee of £5 per person
to confirm your place.

GREAT TEW QUARRY, SW of Banbury 
Leader: Andy Swift 
Saturday 2nd August 
Equipment: You must bring a hard hat and suitable
footwear. Packed lunch. 

Cost & booking: Further details will be available
from Sarah Stafford at the GA office. Register with
Sarah sending an administration fee of £5 per person
to confirm your place.

THE GEOLOGY OF THE ISLE OF MAN
Leaders:  Dave Quirk and Dave Burnett
Friday 19th - Monday 22nd September 
This meeting celebrates the new GA guide to the Isle
of Man written by the leaders. Both have been
closely involved with hydrocarbon exploration in the
surrounding areas. The programme will include
excursions to view to part of the Iapetus Suture,
diverse Lower Palaeozoic turbidites, Caledonian
folds and granite, Devonian continental sediments, a
Surtseyan volcanic centre and Carboniferous reefs
plus Viking carved stones, medieval castles and
industrial archaeological sites. Attendees will need
to make their own arrangements for travel to and
from the island – either by ferry or air. Travel on the
island will be by minibus. We hope to block book
rooms in a suitable hotel so that we can easily meet
everyone and pick up/drop off is easier. Those who
wish to arrange their own accommodation will need
to be able to get to the hotel in order to get the
minibus. Moderately strenuous walks, some
clambering and possibly wet and windy weather on
exposed coastal exposures should be expected –
attendees should ensure that they can cope with
these conditions and have suitable clothing and
footwear.

Equipment: Hard hats are essential.  

Cost & booking: The attendance fee will be set once
we have details of minibus costs etc. Further details
will be available from Sarah Stafford at the GA office.

Please register your interest with Sarah as soon as
possible so that we can gauge numbers.

DORSET COAST WEEKEND
Leader John C.W. Cope 
Saturday 27th – Sunday 28th September (date to be
confirmed)
Following the success of the previous two meetings
to the west Dorset coast we will be based in
Weymouth and will be looking mainly at the Upper
Jurassic. We will finish at about 16:00 on Sunday.
There may well be some steep ascents /descents -
dependent on the weather.

Equipment: Participants should be equipped for very
rough beaches and should have stout footwear with
ankle support.  Helmets are essential but HI vis.
jackets will not be required.  

Cost & booking: Numbers will be limited to 25.
Register with Sarah Stafford at the GA office sending
an administration fee of £15 to confirm your place.

Two meetings have been carried over from 2013
having had to be postponed due to access problems:

BUCKS GEOLOGY
Leader: Jill Eyers
Date to be confirmed
We will visit several quarries, one of which has been
restored in part by a grant from the Curry Fund.
Packed or pub lunch, car sharing may be necessary.
Attendees should be capable of dealing with the
conditions in working quarries.

Equipment: Hard hat and hi-vis jacket. Appropriate
clothing and footwear. 

Cost & booking: Numbers will be limited to 20.
Further details will be available from Sarah Stafford
at the GA office. Register with Sarah sending an
administration fee of £5 per person to confirm your
place.

BARTON CLIFFS - FOSSILS AND GEOENGINEERING
Leader: Peter Reading
Date to be confirmed
The cliffs at Barton on Sea provide an excellent
opportunity to view the Barton Beds close up. The
section between Avon Beach and Hordle is
particularly good and includes one of the South’s
most impressive coastal landslides. On a good day
there are also panoramic views across to the Isle of
Wight and The Needles to the east and Swanage to
the west. The cliff top is an ideal position to view
what was once the Solent River valley.  The large
landslip at Barton Cliff provides an excellent location
for fossil collecting with fresh material being
exposed on a regular basis. The beds include
important horizon markers. The section at Highcliff is
also a good location to see modern coastal defence
management. Access to some parts of the Barton
landslip may be restricted at high tide also during
and after wet weather the landslip can be
hazardous. However there are plenty of good
locations which are safe and will provide good
viewing and fossil collection points.

Equipment: Please bring a hard hat, appropriate
clothing and footwear.  The cliffs can be very muddy
and uneven in places. Bring a packed lunch.

Cost & booking: Further details will be available
from Sarah Stafford at the GA office. Register with
Sarah sending an administration fee of £5 per person
to confirm your place.

IN THE PIPELINE (Dates and details to be
arranged)...

THE BUILDING STONES OF ST ALBANS 
Leader: Diana Smith
OVERSEAS FIELD MEETINGS 2014

GREEK ISLAND VOLCANOES
13th - 26th September - POSTPONED UNTIL 2015
Leader: Dr Paul Olver

LISBON AND THE GEOLOGICAL, NATURAL HISTORY
AND SCIENCE MUSEUMS
Thursday 16th – Monday 20th October 
Leaders: Dr Maria Cristina Cabral & Dr Ana Cristina
Azerêdo (University of Lisbon), Dr Luis Duarte
(University of Coimbra) and Prof Miguel Ramalho
(Geological Museum).  FULL
We continue our series of ‘behind the scenes’ tours
of international standard geological museums,
arranged by Alan Lord and David & Anne Bone. In
2014, we will be visiting the Geological Museum and
the Natural History and Science Museum (part of the
University of Lisbon), also in Lisbon. Museum
websites can be found at: Geological Museum-
www. lneg.pt /MuseuGeologico/Museum of Natural
History and Science (of the University of Lisbon) -
http://mnhnc.ul.pt. Travelling to Lisbon on Thursday
16th October, we gather in the evening for dinner
(cost not included) and an introduction to the
weekend. The programme includes museum tours
and behind the scenes on Friday, a coach excursion
to a variety of important field sites on Saturday (the
geology of the Lisbon area is very varied!) and free
time and optional guided city walk on Sunday, return
home on  Monday 20th October.

Cost & booking: Please make and pay for your own
travel arrangements to Lisbon, once the trip has
been confirmed as viable. The estimated cost is £300
per person (twin or double room) and £430 (single),
excluding flights and transfers. The price includes 4
nights hotel bed & breakfast, leaders’ expenses,
coach hire, entrance fees and administration.
Registration closing date is
6th April 2014 with full payment by 1st May 2014. 
Further details from David Bone at
david@dajbone.plus.com (preferred) or by post at 4
Kensington Road, Chichester, West Sussex PO19
7XR; a non-refundable deposit of £50 per person by
cheque payable to the Geologists’ Association to the
above address will be required to confirm your
booking. These trips are popular and numbers will be
limited so book early.

NEW ZEALAND
Leader: Dr Michael Ridd
Sunday 2nd – Sunday 23rd November  FULL
Preliminary planning is under way for a GA trip to
New Zealand in November 2014. We shall look at the
geology and natural history of both North and South
Islands, travelling by coach, starting at Auckland and
finishing at Christchurch. The leader will be Mike
Ridd who has lived and worked in New Zealand and
who carried out research there for a PhD.

Over about an 18 day tour we shall see Maori culture
and look at the hot springs and geysers of Rotorua;
travel to Gisborne to see mud diapirs and Cenozoic
flysch sequences; visit the Morere Hot Springs and
travel on to Napier and Hastings to see its art
nouveau architecture and collect fossils; then look at
the amazing gannet colony at Cape Kidnappers;
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travel south through the Pinot Noir Martinborough
vinyards to Wellington; cross the Cook Strait by ferry
to Picton and on to Blenheim; then over to the West
Coast of South Island to look at the Alpine Fault,
metamorphic basement rocks, the ‘pancake rocks’
and a couple of glaciers; on to Queenstown; and
finally across the spectacular braided rivers of the
Canterbury Plain to Christchurch where we can
examine some of the effects of the February 2011
earthquake as well as the extinct volcano of Banks
Peninsula. 

Cost & booking: The provisional cost of the trip is
£3800 per person, based on B&B accommodation in
comfortable hotels (double occupancy - there will be
a single-occupancy supplement), includingferry
crossing, airport pick-up and drop-off, and a
geological guidebook.  If you are interested in
taking part in this trip please
email:sarah@geologistsassociation.org.uk

GEOLOGISTS' ASSOCIATION 
LOCAL GROUPS (LG) AND AFFILIATED SOCIETIES

Amateur Geological Society
Contact Julia Daniels 020 8346 1056
Email:starfields@tiscali.co.uk 
Field trips: john.wong@hertscc.gov.uk 
Bath Geological Society
June 5 Space technologies, hazardous terrain and
disaster risk reduction – Dr Richard Teeuw
www.bathgeolsoc.org.uk 
Belfast Geologists’ Society
June 18 Field meeting: Building Stones of Queens
University – Ian Forsythe.
June 21 Field meeting: Reservoir Logs – Dr Robert
Raine.
August 2 Field meeting: Slieve Gullion and
Carlingford – The President.
August 21 Field meeting: Belfast Urgan Model
Inside and Outside – Dr Sam Roberson.
Contact peter.millar@nireland.com
www.belfastgeologists.org.uk 
Black Country Geological Society
Contact Linda Tonkin: secretary@bcgs.info 
www.bcgs.info 
Brighton & Hove Geological Society
June 4 Field meeting: Building Stones of Buncton
Church – David Bone.
June 29 Annual Downland walk – Tony Brook.
July 6 Seaford to Hope Gap – Andy Cosham.
Contact John Cooper 01273 292780 Email:
john.cooper@brighton-hove.gov.uk; 
www.bhgs.org 
Bristol Naturalists’ Society 
Contact 01373 474086
Email: simonccarpenter@yahoo.com 
www.bristolnats.org.uk 
Cambridgeshire Geology Club (LG)
Contact Ken Rolfe 01480 496973, mob: 07777
678685
www.cambridgeshiregeologyclub.org.uk
Carn Brea Mining Society
Contact Lincoln James 01326 311420
www.carnbreaminingsociety.co.uk
Cheltenham Mineral and Geological Society
Lectures contact Ann Kent 01452 610375
Field trips contact Kath Vickers 01453 827007
http://cmgs.yolasite.com 
Cumberland Geological Society
For details on the activities of the Cumberland
Geological Society

www.cumberland-geol-soc.org.uk
Cymdeithas Daeaereg Gogledd Cymru: North
Wales Geology Association ( LG)
Contact Jonathan Wilkins 01492 583052 Email:
Wilkins@ampyx.org.uk 
www.ampyx.org.uk/cdgc
Cymdeithas Y Daearegwyr Grwp De Cymru: South
Wales Group Geologists’ Association (LG)
June 22 Field meeting: Barry to Cardiff.
June 28-29 Rockwatch Weekend, Gower.
July 27 Field meeting: Fossils of Penarth, family
excursion – Christian Baars.
August 16 Field meeting: Mumbles and Bracelet
Bay.
Contact Lynda Garfield: secretary@swga.org.uk
www.swga.org.uk
The Devonshire Association (Geology Section)
Contact Jenny Bennett 01647 24033 Email:
jenny.bennett@rocketmail.com
www.devonassoc.org.uk
The Dinosaur Society
Contact Prof Richard Moody: rtj.moody@virgin.net
www.dinosaursociety.com. 
Dorset Group of the Geologists’ Association (LG)
July 19 Chairman’s Field meeting: Dorset GA picnic.
August 16 Wimborne Fair.
Contact Doreen Smith 01300 320811 Email:
Heldon47@btinternet.com
www.dorsetgeologistsassociation.com
Dorset Natural History & Archaeological Society
Contact Jenny Cripps:
jenny@dorsetcountymuseum.org.
Earth Science Teachers Association
Membership Mike Tuke 014804 57068
miketuke@btinternet.com
Details www.esta-uk.net
East Herts Geology Club
Check website for venue or contact Diana Perkins
01920 463755
Visitors most welcome - £2; Email:
info@ehgc.org.uk 
www.ehgc.org.uk 
East Midlands Geological Society
www.emgs.org.uk
Edinburgh Geological Society
June 21 Threipmuir to Flotterstone, Pentlands
Geological Walks – Richard Smith. 
September 20 Field meeting: Greenburn Surface
Mine – Giles Hemmings and David Richardson.
Email: secretary@edinburghgeolsoc.org; 
www.edinburghgeolsoc.org
Essex Rock and Mineral Society (LG)
June 6 Field meeting: Thrislington, West Cornforth,
Ferryhill, Co Durham – David Turner.
June 10 A Pictorial History of Essex Geology – Bill
George.
June 22 Field meeting: Chafford Gorges Nature
Park, Thurrock, Essex – Peter Allen.
July 8 The Origin of Flint – Prof Rory Mortimore.
July 12 Field meeting: Bulmer Brick and Tileworks
and Gestingthorpe Roman Villa, near Sudbury –
Peter Minter.
August 12 Open Evening – bring items of geological
interest to discuss.
August 16 Field meeting: Bulls Lodge Quarry,
Boreham, Chelmsford – Peter Allen.
September 9 A lot of hot air: magma degassing and
volcanic eruptions – Marie Edmunds.
Contact Ros Smith 01245 441201 Email:
rossmith.rga@btinternet.com

www.erms.org
Farnham Geological Society (LG)
June 13 Landslides and Subsidence – Dr David
Shilston.
July 6 Field meeting: Pondfield Cove and
Worbarrow Bay.
July 11 Members evening.
August 10 Field meeting: Beds in Bedfordshire –
Graham Williams.
September 12 a talk by Dr Ted Nield.
Field Trip Contact Dr Graham Williams 01483
573802; Contact Judith Wilson Email:
secretary@farnhamgeosoc.org.uk 
www.farnhamgeosoc.org.uk 
Friends of the Sedgwick Museum, Cambridge
Contact Dr Peter Friend 01223 333400
www.sedgwickmuseum.org/activities/friends.html 
Geological Society of Glasgow
Contact Dr Iain Allison Email:
I.Allison@admin.gla.ac.uk 
www.geologyglasgow.org.uk
Geological Society of Norfolk
Contact Martin Warren Email:
martin.warren@talktalk.net  
www.norfolkgeology.co.uk
Hampshire Gem, Fossil & Mineral Society 
Contact Roger Brown Email:
rogerjanettatras@btinternet.com
Harrow & Hillingdon Geological Society (LG)
June 11 Rock breakdown in extreme environments:
from Namibia to Mars – Prof Heather Viles.
June 27-30 Field meeting: Malverns and Abberley
Hills.
July  9 'Global warming events in Earth's history' –
Dr Alex Dickson.
Aug 13 Members’ Evening – Building stones
walk in Harrow – Self led.
Contact Jean Sippy 020 8422 1859; Field trip
information Allan Wheeler 01344 455451
www.hhgs.org.uk 
Hastings and District Geological Society
Contact Ken Brooks Email: iggyken@aol.com 
http://hastingsgeology.btck.co.uk 
Hertfordshire Geological Society (LG)
June 12 Dinosaurs and Art: A Historical Perspective
– Prof Dick Moody.
July 10 The Geology of Cross Rail – Dr Jackie
Skipper.
August 2 Annual Summer event – Icelandic themed
evening.
August (dtc) Bryants Lane Quarry Leighton Buzzard
– Clive Rogers.
September 11 Operations Geophysics – Simon
Woods.
Contact Lesley Exton Email:
Lesley.exton@googlemail.com 
www.hertsgeolsoc.ology.org.uk 
Horsham Geological Field Club 
Contact Mrs Gill Woodhatch 01403 250371
www.hgfc.uwclub.net/Index.html 
Huddersfield Geology Group 
Contact: Julie Earnshaw Email:
earniehome@ntlword.com
Web: www.huddersfieldgeology.org.uk 
Hull Geological Society
Contact Mike Horne 01482 346784 Email:
m.j.horne@hull.ac.uk 
www.hullgeolsoc.org.uk
The Jurassic Coast
www.jurassiccoast.com
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Kent Geologists’ Group of the Geologists’
Association (LG)
June 7-8 Rock Gem 'n' Bead Show, Kempton Park.
Indoor Secretary Mrs Ann Barrett 01233 623126
Email: annbarrett@tesco.net
www.kgg.org.uk 
The Kirkaldy Society (Alumni of Queen Mary
College) (LG)
July 12 Field trip: More Geology in Oxfordshire –
Mike Howgate.
Contact Mike Howgate 020 8882 2606 Email:
mehowgate@hotmail.com or kirksoc@sky.com
Lancashire Group of the Geologists’ Association
(LG)
June 15 Field meeting Shap & Tebay area – Peter
del Strother & Jennifer Rhodes.
Secretary Jennifer Rhodes 01204 811203 Email:
S_J_rhodes@hotmail.com
www.lancashire-geologists.co.uk
Leeds Geological Association
Visitors welcome. Details Judith Dawson 0113
2781060 
www.leedsga.org.uk
Leicester Literary & Philosophical Society
(Geology)
June 7 Field meeting Derbyshire Volcanics – Mike
Allen.
Contact Joanne Norris 0116 283 3127 Email:
j.e.norris@ntlworld.com
www.charnia.org.uk  
Liverpool Geological Society
June 7 Field meeting: Ecton Copper mine – Peter
Kennett.
June 28 Field meeting: The Great Orme – Marion
Grundy Ridewood.
Contact Joe Crossley 0151 426 1324 Email:
Igsjoecrossley@hotmail.com
www.liverpoolgeologicalsociety.org.uk
Manchester Geological Association
All meetings in the Williamson Building, University
of Manchester
Contact Sue Plumb 0161 427 5835 Email:
secretary@mangeolassoc.org.uk 
www.mangeolassoc.org.uk
Mid Wales Geology Club
Contact Bill Bagley 01686 412679
www.midwalesgeology.org.uk
Mid Week Geology Club in Yorkshire
Contact mwggyorkshire@virginmedia.com 
http://mwggyorkshire.webspace.virginmedia.com
Mole Valley Geological Society (LG)
June 12 Summer Soirée: Members’ evening of mini
lectures, chilled wine possibly even Pimms.
June 17 Field meeting: to the Western Weald – Dr
Graham Williams.
September 11 William Buckland: The First
(Eccentric) Professor of Geology – Dr C Duffin.
Secretary Judith Robson 01208 3931004 Email:
peterandjudithrobson@gmail.com 
www.mvgs.org.uk 
Newbury Geological Study Group 
Field Meetings season runs from October to July.
Normally meets on the third Sunday of the month.
Details Mike & Helen Weideli 01635 42190
www.ngsg.org.uk
Norfolk Mineral & Lapidary Society
Meetings at St Georges Church Hall, Churchfield
Green, Norwich.  19.30hrs every first Tuesday of
the Month except August. 
Contact Colin Lansdell:  clansdell@btinternet.com  

http://norfolkminandlapsoc.homestead.com/
North Eastern Geological Society
Details Christine Burridge Email: negsec@gmail.com
www.northeast-geolsoc.50megs.com 
North Staffordshire Group of the Geologists'
Association (LG)
June 26 Evening Field Trip of the Geology of Keele –
Ian Stimpson.
Details Eileen Fraser 01260 271505 
www.esci.keele.ac.uk/nsgga/ 
Open University Geological Society
Events - listed on http://ougs.org, or contact
secretary@ougs.org
The membership secretary is Phyllis Turkington and
can be contacted by e-mail at
membership@ougs.org or by phone 0289 081 7470
Oxford Geology Group (LG)
Programme Secretary 07901 672713
www.oxgg.org.uk
Ravensbourne Geological Society (LG)
June 10 Radon – G. Gilmore.
July 8 Minerals of Morocco – John Pearce.
Contact Secretary Carole McCarthy 020 8127 6104
Email: cmccarthy@talktalk.net or Vernon Marks
020 8460 2354
www.ravensbourne-geology.org.uk 
Reading Geological Society
June 2 Evening Geological Ramble – RGS Leader.
General Secretary Hilary Jensen 0118 984 1600
Email: rgs.secretary@btinternet.com; Field trips
David Ward 01344 483563 
www.readinggeology.org.uk
Royal Geological Society of Cornwall
Contact 01209 860410 Email:
nplummer@cornwall.gov.uk.  
www.rgsc.org.uk 
The Russell Society
Contact Frank Ince Email:
ince78@btopenworld.com
www.russellsoc.org
Shropshire Geological Society
www.shropshiregeology.org.uk 
Sidcup Lapidary and Mineral Society
Meets every Monday evening at Sidcup Arts Centre
Contact Nicola Claxton 01322 227 057 E-mail:
Nicola.Claxton@CGG.com
www.sidcuplapminsoc.org.uk 
Southampton Mineral and Fossil Society
Contact Gary Morse 01489 787300 Email:
enquiry@sotonminfoss.org.uk 
www.sotonminfoss.org.uk 
Stamford and District Geological Society
Contact chairman@stamfordgeolsoc.org.uk
www.stamfordgeolsoc.org.uk
Teme Valley Geological Society
John Nicklin: martleypfo@gmail.com  
www.geo-village.ey
Ussher Society
Contact Elaine Burt: secretary@ussher.org.uk
www.ussher.org.uk 
Warwickshire Geological Conservation Group
June 14 Field meeting: Aust Cliff and Portishead –
Jon Radley.
July 16 Field meeting: Stoney Cove (S. Leics.
Diorites, Triassic Sedimentary & Quaternary) and
possibly Copston Magna Church.
Contact Frank Wells 01926 512696 Email:
warwickshireGCG@gmail.com
www.wgcg.co.uk
West of England Group of the Geologists’

Association (LG)
Secretary Bobby Oliver: secretary@wega.org.uk
www.wega.org.uk 
West Sussex Geological Society (LG)
June 4 Field meeting Building Stones of Duncton
Church – David Bone.
June 20 Shale Gas – Nick Grealy.
June 29 Field meeting : Annual Downland Walk –
Tony Brook.
July 6 Field meeting: Seaford to Hope Gap – Andy
Cosham.
July weekday evening tbc Highlanddown Hill and
Gardens – Alan Bell.
August 10 Field meeting: Geology of Ambersham
Common – Roger Cordiner.
Contact Betty Steel 01903 209140 Email:
kande16@talktalk.net 
www.wsgs.org.uk
Westmorland Geological Society
Contact Brian Kettle: mr.briankettle@tiscali.co.uk 
www.westmorlandgeolsoc.co.uk
The Woolhope, Hereford
Contact Sue Hay 01432 357138 Email:
svh.gabbros@btinternet .com
www.woolhopeclub.org.uk
Yorkshire Geological Society
Contact Trevor Morse 01833 638893
www.yorksgeolsoc.org.uk

SPECIAL EVENTS

Yorkshire Geology Month 
June 1 Geology of Danes Dyke, Flamborough Head
– organised by Hull Geological Society.
June 4 Lower Jurassic Geology and Archaeology in
Cleveland – organised by the Rotunda Group.
June 15 Auk and Chalk walk at Bempton Cliffs
Reserve – organised by RSPB and Paul Hildreth.
June 15 Geology of Flamborough South Landing-
organised by Hull Geological Society and led by Ian
Heppenstall.
June 18 Field trip to Marsden Bay, County Durham,
organised by the Mid Week Geology Group and led
by Mike Mawson.
June 22 Auk and Chalk walk at Bempton Cliffs
Reserve – organised by RSPB and Paul Hildreth.
www.yorksgeolsoc.org.uk; www.Nsm.org.uk;
www.wyorksgeologytrust.org

The Old Red Sandstone: is it Old, is it Red, and is it
all Sandstone
A symposium sponsored by South Wales Local Group
and Fforest Fawr
2nd - 4th October Brecon, Powys.
A three day symposium to stimulate interest in this
facies, comprising a day of lectures, a day of field
excursion and a public open-day of interest to
palaeontologists, stratigraphers, sedimentologists
and structural geologists.
To express an interest in attending the meeting and
to put your name on the mailing list please contact
Dr John Davies, Fforest Fawr Geopark, Brecon or
email sion_cwm_hir@hotmail.com

Geology & History in South-East England
A conference organised by Anthony Brook on behalf
of West Sussex Geological Society and History of
Geology Group 
29th November. Exhibition Hall, Worthing College,
Sussex.   
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Evening Lecture February, 2014Evening Lecture February, 2014

Japan: volcanic soils and agriculture from Prof. Gina L. Barnes
prehistory to present University of Durham

Japan is generally regarded as a
volcanic island chain and volcanic
materials are reported to form some
of the most fertile soils on earth, the
cultivation of which has produced
abundant food and fostered
civilisations (Living with volcanoes:
Mt Merapi  USGS, 2010). In rainy,
tropical regions, such as Hawaii, the
formation of fertile soils and the
growth of lush vegetation can take
as little as 100 years. Yet this is not
the case in Japan.  

The talk covered volcanoes and the topography of Japan;
prehistoric land-use patterns in the Palaeolithic (40,000-
16,000BP), the Jomon period of hunter-gatherers (14,000-
1,000BC) and the Yayoi period of rice agriculturalists (100BC-
AD250); and historical agriculture and problems with volcanic
soils.

Volcanic geology of Japan

Japan is a mountainous island with very little flat land. The
mountains are largely accretionary complexes with volcanoes
coming through. It has 108 (10%) of the world’s active
volcanoes. The footprint of the volcanoes is small but their
impact is wide-ranging since all parts of the island are
covered with volcanic ash of various depths from Pleistocene
calderas in the north-east and terminal Pleistocene-Holocene
ones in Kyushu. In 29,000BP, the Aira caldera, in southern
Kyushu, emitted 450km3 of tephra with a lobate pattern of
isopach contours expanding to the north-east. In 7,280BP,
the Kikai eruption in northern Kyushu emitted 170km3 of
tephra. The tephra comprises pumice, cinders and volcanic
ash resulting in deposits such as Shirasu in Kyushu, the fall-
out from the Aira caldera, and the Kanto Oya tuff, part of the
Green Tuff deposit 10km thick.

The ash-fall affects plant growth and water supply and
pyroclastic flows can affect the course of rivers. The USGS
report that ash-falls 10-15cm deep and lasting for 5-7 days
will kill pasture plants, crops and soil microbes, leaving areas
sterile for up to a year. If ash-fall exceeds 15cm, soil
formation must begin again. Recent analyses demonstrate
that evergreen oak forests on southern tip of Kyushu were
destroyed in the area of the Kikai pyroclastic flow and other
forests in Seto and Shikoku were severely damaged by ash-
falls, floods and landslides. After the Mt Unzen eruption in
1991, plants regenerated within a few weeks and plant cover
by 7 months.

The Kanto loam around Tokyo accumulated from eruptions
of Fuji and Hakone from the mid-Pleistocene and show little
palaeosol development until the Holocene at the top. At the
Hashino site, Palaeolithic remains are found through 18m of
the loam. In the Kanto Palaeolithic excavation, tephragenic
soils show a deep A layer of dark humic soil, which takes
1,000 years to develop. Tephragenic clays are yellow clays
weathered from tephra, which take 10,000 years to develop.

Topography and agriculture

Most of Japan is deeply wooded mountain slopes and there

is a very small habitable area.
Estimates for the amount of plains
range from 14-35% but major
plains include hills, terraces and
alluvium. Hills comprise volcanic
deposits with dry-field agriculture;
terraces are riverine and marine and
alluvium is eroded volcanic and AC
products – both terraces and
alluvium support irrigated rice
agriculture.

Rice was introduced and spread in
the Yayoi period by migration along

the coastline of the Inland Sea to the waist of Honshu then
diffusion through mountain basins further north. Rice paddies
were on the flat land of alluvial fans and river terraces, with
substantial hinterlands theoretically available for dry-land
crops. Rice was initially not cold-adapted to the north of
Japan but there was no intensive millet farming there either,
unlike in northern China. Barley, millets and wheat were all
introduced together with rice. These dry crops would be
expected to be grown on uplands if rice growing takes place
in the lowlands. Instead, rice agriculture extended up onto
terraces and hillsides and, historically, hilly areas were not
otherwise farmed. As much as 98.4% of the land with less
than 22o gradient is covered with volcanic ash and the hilly
areas were not farmed because of their tephragenic soils.

Volcanic ash soils

Plants need macronutrients (N, P, K), secondary nutrients
(Ca, Mg, S) and micronutrients (B, Cu, Fe, Cl, Mn, Mo, Zn).
Calc-alkaline volcanic products have all these except N and P
but they also contain significant amounts of Al and Na, which
are toxic.  The Al and Fe form organic complexes and Al and
Si are important for clay formation. 

So why were these tephratic soils not traditionally dry-
farmed in Japan?  It has a humid temperate climate with
precipitation of 725-2,474mm/yr, the same as the north-
western United States, though less than Indonesia (975-
4,974mm/yr), more than New Zealand (975-1,474mm/yr)
and much more than the Mediterranean region (475-
974mm/yr).  

The factors contributing appear to be:
1. Leaching of base metals (soluble Ca, Mg, K, Na),
particularly leading to Ca deficiency. Volcanic soils are friable
so capillary action brings base metals back up. Recent
analyses of soils in north-east Japan have pH>9.4 but they
can have a surface deficiency of Ca.
2. High acidity and acid injury.
3. Very low content of plant-available P.
4. Half the available N of non-volcanogenic soils.
5. Variable retention of K.
6. Al toxicity.

Soil profile development in normal volcanogenic soils takes
1,000 years through the growth of andolizers - pioneer
species such as Cortaderia selloana (pampas grass),
Miscanthus sinensis (bamboo grass), Saccharum spontaneum
(wild cane) and Pleioblastus.
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Most of north-east and far south-west Japan are blanketed
by andisols covering about 17% of Japan’s land surface;
these were not well used historically. Andisols comprise 2
types of tephragenic soils:

• Allophanic, comprising 70% of tephratic soils, first
described in 1947 as ando (dark) soils, now andosols, which
are dominated by allophane and imogolite, Fe/Al complexes,
and which are used for upland crops;

• Non-allophanic, comprising 30% of tephratic soils,
recognised in 1978 and characterised by strong acidity
(pH<5), dominated by Al/humus complexes with potential for
Al toxicity, low base saturation, low P supply through Al/Fe
sorption, which are used for upland crops.

Volcanic ash weathers to allophane, a non-crystalline,
hydrous aluminosilicate mineral, an inorganic gel comprising
a mutual solution of Si, Al and water with other bases –
(Al2O3)(SiO2)1.3-22.5-3H2O. Full development of clay is
generally to montmorillonite or illite, though Honshu is
characterised by smectite. In soil, allophane occurs as small
hollow spherules about 50Å in diameter. It has good water-
retention, acts as an agent in soil formation due to adsorption
of humic material and supplies Al and Fe, which stabilise
organic matter but these stable Al/organic complexes restrict
the decomposition of humic matter in soil.  

The phosphorus cycle is an essential element of plant
growth.  P is one of the most important nutrients, which is
supplied to the soil by plant decay and animal matter and
usually taken up as soil-solution P, but its adsorption to
mineral surfaces (clays, Fe and Al oxides) and to colloids such
as allophane disrupts the phosphorus cycle.
Orthophosphates from organic matter are needed for plant
growth but sorption occurs when these anions bind tightly to
soil particles with anion-exchange capacity (Al and Fe oxides
and amorphous materials – colloids, allophane).  Volcanic
soils have the greatest P-sorption due to amorphous
materials.  Low-pH soils have more Al and acid soils bind
twice as much P with 5 times tighter bonds.  P-sorption
increases with temperature rise. This sorption makes P
unavailable to plants, hence the infertility of tephragenic
soils.  Flooding the soil in rice paddies dissolves P from its
bound forms and makes it available.

Case study: Kanto plains around Tokyo

The Musashino Uplands comprise modern Tokyo, bounded
by the Ara River on the north and the Tama River on the
south; the uplands consist of Pleistocene tephra layers and
lack water. Agriculture was confined to river valleys, so the
hilly uplands were very sparsely settled throughout history,
until Tokugawas built Edo Castle in 1603 (“There is no village,
only grassland, for 24km after Tanashi station.” Musashi
Denen Bo 1649-50). Agriculture then developed for 2
reasons:

1. growth of the urban area around Edo Castle resulting
from thriving commerce in Tokyo Bay and spreading
urbanism with Tokugawa retainers; this urban population
provided night soil to be used as fertilizer, supplying the
needed N, P and K.

2. building of the Tamagawa Canal, which provided water
for crop irrigation and water for urban development.

Modern agriculture

By the late 19th century, Japan had 58% of its arable land
as rice paddy and 42% dry fields. In Kanto, there were 1.6
times more dry fields than paddy. In post-war Japan, andisols
accounted for 27% of all agricultural land and within that,
46% of the upland fields and orchards. By the 1950s there
were more dry fields than wet fields. In 2007, the amount of
land devoted to paddy and dry fields was almost equal but
dry fields contributed more agricultural output (25%) than
paddy (22%).

Amelioration of the volcanic soils includes 
• liming to return Ca to the soil;
• adding gypsum or phosphogypsum to increase subsoil

Ca;
• adding enormous amounts of P and N;
• deep tilling to mix tephra-fall and palaeosols; and
• “precision agriculture”, which involves recognising spatial

differences in soil development (through lobate ash-fall
pattern and micro-climates) and applying specific fertilisers
to micro-environments in time capsules.

Volcanic soil specialities in what is a fluffy ash soil are
orchards and vines, dry-field grains and root crops.

Dr David Brook OBE

A three day symposium to stimulate interest in this facies 
and bring up to date the latest research, comprising a day of 
lectures, a day of field excursions and a public open-day of 
interest to palaeontologists, stratigraphers, sedimentologists 
and structural geologists.  

 

A symposium 

 

Brecon, Powys 
 

2nd - 4th October 2014 

       Geologists’ Association Guide No. 68    

�e Geology of London

    

THE CURRY FUND

�e ten itineraries chosen from within the M25 for 
the London Guide are now available electronically as 
individual pdfs. Cost £2 each (£1.60 for members). 

Introduction is free: 
www.geologistsassociation.org.uk/guidesales.html

NEW! GA Guide No. 68 The Geology of London is now

available as individual itineraries in electronic format.
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The late Mesozoic of northeastern China has become famous for the exceptional preservation of fossil vertebrates unearthed

by local people in recent decades. The fauna, however, also includes diverse invertebrates, especially insects, which are now

being actively studied and described. The fossils usually occur as sporadic, intact, articulated specimens in fine-grained

siliciclastic sediments deposited in volcanic lakes (Yanliao and Jehol biotas). Insects remains are also common in

contemporary non-volcanic, more fluviatile deposits in southern England (Purbeck-Wealden biotas). 

A number of genera in different orders are found in both regions. Thus the deposits complement each other in our

understanding of late Middle Jurassic and Early Cretaceous insect life and environment. This illustrated talk will explore

ancient colour, song, sex and vertebrate parasitism as well as silken artefacts revealed in this ancient Palaearctic

palaeoentomofauna. And did their world end with a bang - or a whimper?

July Meeting:July Meeting: July 4th, 2014July 4th, 2014

In Search of the Silk Road - Late MesozoicIn Search of the Silk Road - Late Mesozoic
Insects from the ends of EurasiaInsects from the ends of Eurasia Dr Ed JarzembowskiDr Ed Jarzembowski

Visiting Professor Chinese Academy of Sciences, NanjingVisiting Professor Chinese Academy of Sciences, Nanjing
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Lower Cretaceous basal beetle Cionocoleus

from Purbeck Limestone Group (left), Yixian

Formation (right).

Late Middle Jurassic, Daohugou, Inner Mongolia

GA RESEARCH AWARDS

The next deadline for financial support to individuals for research projects is
15th September, 2014

New Researchers’ Scheme: Research projects by undergraduate and postgraduate students 
at UK universities

GA Research Awards: Research projects in any area of Earth Sciences

GA Meetings Award: Attendance at meetings

Applicants should normally be members of the Association, although limited funds are
available for non-members.

Full details and application forms for the award schemes are given on our website:

www.geologistsassociation.org.uk/Awards.html
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GA AWARDS

The GA is pleased to announce that the UK Onshore Geophysical Library generously donated £25,000 for a new Fund, the
income from which is for outstanding students of MGeol / MSci undergraduate courses previously unsupported by our existing
prizes. The suggested regulations have been approved by the GA Council and UKOGL Trustees and need to be adopted by the
Membership at a special general meeting.  Other minor amendments will be included in the proposed changes to the Rules &
Regulations.

NOTICE OF SPECIAL GENERAL MEETING OF THE GEOLOGISTS’ ASSOCIATION

This is to give notice that there will be a Special General Meeting of the Geologists’ Association at 6 pm on 

Friday July 4th, 2014 at Burlington House, London

Agenda

To revise the Rules of the Geologists’ Association (details below)

GEOLOGISTS’ ASSOCIATION

Proposed Rules & Regulations amendments for approval at the 

Special General Meeting on July 4th, 2014

THE IVOR TUPPER FUND OF THE GEOLOGISTS’ ASSOCIATION (for students in 2nd-4th
years) 

2.  The fund is designed to give financial assistance – a single award normally of £2000 cash annually – to a deserving
undergraduate in their second, third or fourth year at a UK university, studying Geology or Earth Sciences. 

To read:

THE IVOR TUPPER FUND OF THE GEOLOGISTS’ ASSOCIATION (for students in 2nd-4th
years) 

2.  The fund is designed to give financial assistance – a single award normally of £2000 cash annually – to a deserving
undergraduate in their second, third or fourth year at a UK university, studying Geology or Earth Sciences. Additional

awards can be made of up to £2000, should funds allow.

NEW AWARD for final year MGeol / MSci undergraduates

THE UKOGL FUND (UK Onshore Geophysical Library)

1. The capital sum comprising the UKOGL Fund shall be invested and the income from the investment shall be used to
provide awards in accordance with these regulations. 

2. Disposal of income shall be consistent with the maintenance of the capital value of the Fund. 

3. All expenses related to the management of the Fund and its income shall be paid from the Fund. 

4. The UKOGL Fund is designed to give financial assistance, in the form of a sum of up to £600, to each of one or more
deserving students in the final year of their enhanced and extended MGeol / MSci undergraduate courses in earth sciences at
a UK University to assist in the preparation of a thesis, preferably relevant to the geology of onshore areas of the United
Kingdom. 

5. Nominations must be made during the penultimate year of the student’s course through the student’s Head of
Department, giving details of the proposed thesis, and only one nomination per degree programme can be accepted. 

6. Each nomination will be considered by the Awards Panel of the Geologists’ Association in consultation with a
representative of the UK Onshore Geophysical Library and awards will be made on the basis of academic excellence and
commitment. 

7. Nominees must have been a GA Member for at least 6 months at the time of application. No award shall be made to
a Member of Council. 

8. Successful nominees will be expected to submit a brief report (500-800 words) for publication in the GA Magazine
during the 12 months following expenditure of the award.  They are encouraged to submit full-length articles to Proceedings
of the Geologists’ Association, which will be subject to the normal refereeing procedure for papers.  Those submitting full-
length articles are not required to submit the brief report to the Magazine. 

9. The financial support from the “UKOGL Fund of the Geologists’ Association” should be acknowledged in any
publication, poster or presentation arising from funded activities. 
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The Senior Vice-President stepped into the
breach due to the unavailability of the
expected speaker to deliver a presentation
prepared with input from Liam Gallagher
and Matt Hampton (also of Network
Stratigraphic Consulting Ltd).  The
presentation covered a range of issues, from
outwash to ovens, from churches to
paintings and from mosasaurs to murderers.

This arose from a joint meeting of
geologists and archaeologists in Leicester to
discuss how they work together.  When a
find is made we want to know what it is and
where it came from.  Once you know what
you’ve got it is a question of identifying all possible sources,
eliminating the improbable ones, establishing a probable
source and then trying to prove it.

The Rickmansworth ammonite – the speaker was asked
to identify an ammonite which had been found 1m below
ground level in tree roots in Rickmansworth, a situation which
did not fit its stratigraphical origin. In an area of Chalk
geology, the ammonite was Liparoceras cheltiense, from the
Lower Lias, the nearest outcrops of which are in the Midlands.
In the Anglian ice age, the river Thames had flowed through
Rickmansworth on its more northern course before being
blocked by the Anglian advance and being diverted to its
present course. It is possible, therefore to speculate that the
ammonite was brought down from the Midlands by the
Anglian ice and was washed out into the valley at
Rickmansworth.

The options for its source are:
1. It was transported as a glacial erratic and dumped as part
of the Colne Valley Anglian outwash deposits;
2. It was a Victorian curiosity that had been lost in the garden
and only came to light when the tree roots were dug up.
This provides a good illustration that there is always going to
be more than one option.

The St Albans 17th century bread oven – A huge
double-decked oven was found in the cellar of the former
minerals shop in St Albans when it closed 4 years ago. It has
a layer of stones at the back of glauconitic calcarenitic
limestone initially thought to be Totternhoe Stone.  However,
the nannoplankton evidence is that it is of Albian age rather
than middle Cenomanian and is thus more likely of
Cambridge Greensand origin.

Wallington Church – The stone in the windows of the bell
tower of this north Hertfordshire church had deteriorated
badly and it was important to know its provenance since
English Heritage would only fund restoration on a like-for-like
replacement. On first appearance, it looked like Totternhoe
Stone but the nannoplankton indicate a lower Cenomanian
rather than middle Cenomanian age, possibly either the
Dixoni or Doolittle Limestone. The Totternhoe Stone is a
channel fill and the channel cuts down to the Doolittle
Limestone. When it was excavated in Norman times, they
were simply looking for good freestone and they probably
dug the Doolittle Limestone from alongside the Totternhoe
Stone channel.

A royal Tudor painting – The “Portrait of a
Man in Red”, by a German or Dutch artist, in
the Royal collection was painted on a
wooden base using soft, white chalk paste
as a lining before painting was carried out.
Its provenance was needed for the
restoration of the painting.  The
nannoplankton are typical of middle-upper
Santonian chalk (the Uintacrinus –
Marsupites crinoid zones of the lower part of
the Newhaven chalk).  The options for its
source are:
1. the subcrop of this chalk to the west of
Norwich, which was England’s second city at

the time, or
2. a London-based artist accessed the base material from the
North Downs of Kent.  This chalk crops out on the Pilgrims’
Way and there are known to have been chalk quarries
attached to Dartford Priory, which went to the Crown at the
dissolution of the monasteries. The latter option is favoured.

Mosasaur hunting in Norfolk – A mosasaur skull was
found in the St James’ Hollow chalk pit just outside Norwich
and a mosasaur tooth in the Ipswich museum is reported to
be from the same quarry. Examination of the chalk attached
to these fossils was used to determine the age of the tooth
and skull and where in the quarry they had been found.  3
samples from the pit ranged through  ‘earliest’ Maastrichtian
chalk; the skull was early Maastrichtian and the tooth early
Maastrichtian – late Campanian. This indicated that they
were from 2 separate specimens or that the mosasaur died
standing on its tail and its tooth dropped out in late
Campanian with its skull only being covered in the early
Maastrichtian. In this case the former option is favoured.

Forensic use of microfossils

Forensic geological science often uses very basic analyses;
it is the context which makes the results significant.
Microfossils have considerable potential for use in forensics.
However, crime investigators know little about microfossils so
contact needs to be established.

The first major publication on forensic geology was Murray
& Tedrow (1975) Forensic geology: earth science and criminal
investigation. One example given was the common use of
diatomites as insulation wadding for US safes so safe-blowing
is likely to shower the safe-blower with diatoms.

There are many examples of the use of spores and pollen,
such as Patricia Wiltshire (UCL Institute of Archaeology) in
both the Soham and Sarah Payne murder cases. Professor
Tom Barnard (UCL) used nannoplankton from car tyres during
the 1967 Normansland Common investigation and similar
analyses were carried out for the A6 murder for which James
Hanratty was hanged.  This was an achievement considering
the rudimentary knowledge of Chalk nannoplankton in the
1960’s. 

The Soham murder case

This was the case of Holly Wells and Jessica Chapman, who
were abducted and killed in August 2002. Network
Stratigraphic’s involvement was in June 2003 when the link
from investigator to micropalaeontologist was made through

Evening Lecture March, 2014Evening Lecture March, 2014

Provenance: The search for a SourceProvenance: The search for a Source Dr Haydon BaileyDr Haydon Bailey
Network Stratigraphic Consulting Ltd.Network Stratigraphic Consulting Ltd.
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Zeolites: Just Boiling Stones??                                                                        Vladimir Zholobenko, University of Keele

Andrew Moncrieff of Hawkins Associates who was working
with the Cambridgeshire police.  He contacted his BAS former
colleagues, who recommended Rory Mortimore as an expert
on chalk and it was he who suggested using Network
Stratigraphic to analyse the microfossil content and also
implied that they could meet the necessary 2-3 day deadline.

On 25 June 2003, the speaker was contacted by Hawkins
Associates initially about calcareous sponge spicules.  In the
early afternoon of the same day, 10 chalk samples were
delivered .  4 of these samples were examined for microfauna
and all 10 for nannoplankton. The analysis was completed on
26 June and in the morning of 27 June the results were
collated into an integrated report. 

In the afternoon, it was taken apart again and converted,
in the evening, into 2 separate witness statements from the
speaker and Liam Gallagher.  All the samples and slides were
taken away by detectives.

The supposed sponge spicules were in fact inoceramid
prisms.  The samples included:
• a solid chalk sample from a ditch at Blackdyke Farm near
Lakenheath, Suffolk, which was analysed for nannofossils and
foraminifera;
• chalk samples from the roadway (Common Drove) near
Lakenheath, where the bodies were found – chalk from
Blackdyke Farm had been bulldozed to pave this roadway;
• chalk and residue from the front suspension of a Ford Fiesta
owned by suspect Ian Huntley, analysed for nannofossils and
foraminifera;
• several small fragments from the carpet of the car.

A test Fiesta was driven on the roadway and did a u-turn to
demonstrate that chalk would be picked up on the suspension
arm from the heaps alongside the road resulting from
bulldozing the chalk.

3 species of foraminifera were identified and the only
overlap in their temporal distribution is in one layer of chalk
(Zone UKB3).

This is equivalent to a 5-6m section of the Clare borehole

in Suffolk, 38km south of the Common Drove site, which
contains two beds of inoceramid rich limestone.  It would
reduce to about 2m if the inoceramid-rich section is taken
into account.

Calcareous nannofossils were examined using a basic
smear preparation made from each sample.  2 chalk
fragments from the vacuum cleaner were barren or
indeterminate.  Original samples from the ditch at Blackdyke
Farm and Common Drove contained directly comparable
nannofossils, also found in 2 other samples from the
suspension arm and foot well of the same car.  All were from
the Lower –Middle Cenomanian subzones UC1a-UC3a and the
absence of 2 other species narrowed this down to Subzone
UC1d.

Comparison with other unmade roads in the area showed
that the consistency of results from the Common Drove site
could not be obtained from other sites.  The mineralogy also
showed that the chalk could not be from the northern
province chalks of Lincolnshire.

The conclusions of the investigation were that:
• foraminifera from Blackdyke Farm, Common Drove and

the suspension arm were all from Zone UKB3;
• nannofossils from the same samples were all from

Subzone UC1d;
• the Ford fiesta had to have been driven through chalk

derived from that subzone;
• the subzone subcrop is only a very narrow belt around

Lakenheath and it does not crop out anywhere else locally, so
the Fiesta must have driven on Common Road.

The outcome of the investigation was that all the evidence
was accepted unchallenged by the defence, following review
by the defence expert geologist, and Ian Huntley admitted
that he had driven down Common Drove, having previously
denied it.

Dr David Brook OBE

What are zeolites?

There are over 100 natural zeolites and
many more synthetic ones. They are
crystalline, microporous, alumino-silicate
materials with 3-dimensional frameworks
made up of TO4 tetrahedra, where T can be Al
or Si. Pore sizes in zeolites range from ~0.3
to 2nm, which determine their uses, including
molecular sieving, adsorption, separation and
catalysis.

Zeolites were first described by the Swede
Axel Cronstedt in 1756, who noted the “so
strange and peculiar behaviour in a blowpipe
flame that it is impossible to identify them
with any other family of minerals”.  When
heated, water was expelled from the
specimens so that they resembled boiling stones.  The
speaker, a chemist by training, showed 3 tests with zeolites –
Stilbite, Clinoptilite and Stellerite – being held in a Bunsen

flame. Nothing happened!
It is estimated that 5M tonnes of natural

zeolites and 2M tonnes of synthetic zeolites
are produced annually.  Large deposits of
natural zeolites are found in sedimentary
and metamorphic rocks worldwide, with 60
to 90+% purity in megaton quantities in the
USA, Japan, Cuba, the Russian Federation,
Italy, Eastern Europe, South Africa and
Mexico.

Environments of natural zeolite formation
include:
• saline alkaline lakes with high pH~9.5 and
hydrothermal conditions, eg western USA
and Canada;
• marine conditions with high pH and high

and low temperatures, eg Pacific, Indian and Atlantic Oceans;
• soils and land surfaces with high pH~9.5, eg California,
Tanzania and Kenya;
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• open flowing systems with high pH and high salt
concentration (volcanic ash), eg Nevada and Italy;
• hydrothermal systems with high pH and high salt
concentration (geothermal treatment of volcanic ash, eg
Yellowstone, Iceland and Kamchatka; and
• burial diagenesis with high pH and high salt concentration
(volcanic ash), eg Japan and Oregon.

Synthesis of zeolite was first reported in 1862 and the first
synthetic zeolite with no natural counterpart was produced in
1948.  The first ordered mesoporous materials, which have
long-range ordering, a well defined pore size of 2 – 30nm,
high thermal stability and potential for isomorphous
substitution and modification, were produced in 1992. From
the second half of the 20th century, industrial processes
using zeolites have developed rapidly and research studies in
zeolite science have increased dramatically in recent
decades, with the annual publication rate increasing from
<500 in 1981 to >3,000 in 2009.  The International Zeolites
Association (www.iza-online.org) holds an International
Zeolites Conference every 3 years and the national zeolites
associations of, eg Germany, Britain and France also meet
regularly. In 2001, the IZA established a Commission on
natural zeolites to prepare a “reference book summarising
knowledge on natural zeolites and a “worldwide catalogue” of
sedimentary zeolites, including information on their
occurrence, properties and use (William S. Wise, 2013,
Handbook of natural zeolites).

What makes zeolites so special and how are they used?
The special features of zeolites that make them useful in

industry are their:
• structure, which provides channels and cages of molecular
size;
• ion-exchange properties;
• potential as catalysts in terms of both activity and
selectivity; and

• stability to heat and radiation.
These features give rise to a world-wide annual market for

zeolites of ~£1.5 billion, with the main consumers being the
North America (~500,000 tonnes per annum), Western
Europe (~600,000 tpa), Eastern Europe (250,000 tpa) and
Japan (250,000 tpa).

Over 1billion tpa at ~£0.4/kg is consumed in water
treatment using the ion exchange property –  NaA +Ca2+ -
> CaA + Na+, especially as detergent builders using the
zeolites NaA and NaP.  This was illustrated by washing
powder, the ingredients of which can include 15 – 30%
zeolites. They are more environmentally friendly than
phosphates for this purpose.  They are also used in the clean-
up of radioactive waste, including by addition to animal
feedstock, since they trap radioactive elements in the same
way as they trap Ca and Mg cations, and are very stable to
heat and radiation compared with other sorbents.

About 100,000tpa at ~£1.2/kg are used for their sorption
properties in drying and separation of N2 and O2 using the
molecular sieve effect.  About 200,000tpa at £1 – £50/kg are
used as catalysts, eg in oil refining. They are environmentally
friendly catalysts, which provide highly affective active sites
in which the polar environment accelerates reactions, the
micropore structure concentrates reactants and the
molecular sieving effect provides shape selectivity.  Novel
applications, such as molecular filters, quantum dots and
wires and nano-optical devices, and new materials are being
developed. 

The speaker further described the characterisation of
zeolites, from the time of the first zeolite structures being
reported in the 1930s to some of the new exciting
developments relating to models of the atomic structure of
these materials.

Dr David Brook OBE
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Book Review Early Palaeozoic biogeography
and palaeogeography

Edited by:  D.A.T. Harper and T. Servais. 
Geological Society, London, Memoir 38 Reviewed By Prof. Robin Cocks

The contents of many Geological Society memoirs lie outside the interests of most GA
members, but this is one of the exceptions. This well-produced volume contains firstly
a substantial chapter with new global palaeogeographical reconstructions in colour at
every 10 million years from the Early Cambrian at 540 Ma to the Early Devonian at 400
Ma. The remaining 28 chapters, by a stellar variety of authors, mostly deal with
individual fossil groups, which range from vertebrates to microflora, and the details of
the distributions of the different groups have been plotted in each chapter on global
maps. The new maps were based on small polygons in the GPlates system which was
pioneered by Trond Torsvik of Norway. Most of the new figures were made through
plotting faunal data at modern latitudes and longitudes on those GPlate maps through
the use of the BugPlates software, which is freely available to everyone at
www,geodynamics.no/Web/Content/Software. Although there are few pictures of the
fossils themselves in the book, the result is a marvellous compendium of where animals
and plants (and even trace fossils) have been found at every time interval through that
important extended time interval. That included the Cambrian ‘Explosion’ (not an apt
name for a period which lasted for nearly 10 million years!), the invasion of the land by
animals and the larger plants, and massive changes, not only in the morphology and
evolution of marine invertebrates, but also of the benthic communities in which they
lived. 130 authors from 26 countries contributed to make this a landmark publication, and David Harper and Thomas Servais
should be applauded for bringing the work to fruition.
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Given the very snowy spring last year forcing cancellation
of some of our activities, we played cautiously this year and
started our field trip season later than usual, just in case the
weather gave a repeat performance. It didn’t! So, there are
fewer events to report on, but many, many, to look forward
to over the coming months, with May and June looking
exceptionally busy.

The National Science & Engineering Week (NS&EW)
activities with BGS in March went extremely well. We spent 3
days talking to around 900 school children from all over the
East Midlands with our tried and tested “Geology in Your
Shopping Basket” activity. Although we’ve been doing this for
a number of years, it does seem to astonish the youngsters
and helps them to realise that geology isn’t just dinosaurs,
volcanoes, fossils or earthquakes, but also means they can
have X-boxes, play stations, computers, mobiles and TVs for
a start! That does grab their attention and then we can build

on that to keep them interested, with rocks on faces, rocks
on food or rocks in the bathroom, for example. It’s fun,
entertaining and, I hope, educational. This year, I had Leanne
Hughes to share the presentations with me. She was a great
help because it’s jolly tiring for one person to talk almost non-
stop each day  for three days and voices have been lost with
less. See “BGS You Tube channel” and the BGS website for
more information on the activities we all did for NS&EW, this
year and in previous years.

The Family Fun Day at the end of the NS&EW was a huge
success and it did seem busier than last year, but then, as
noted above, it was snowing heavily! I also wonder if the
Rockwatch Facebook and Twitter sites
(www.facebook.com/rockatrockwatch and @rockwatchclub)
might have had an impact encouraging people to go to the
event. Once again we had some of our wonderful Rockwatch
members and their parents to help us, all of whom were kept
busy helping visitors to make their own fossil replicas,
interactive Eurypterids and talking to visitors telling them
that Rockwatch was “the best club on Earth” at least I think
they must have been, for they found us 11 new members

during the day!
I spent a very exciting time at  Meldreth Primary School in

South Cambridgeshire during its Science Week, held a little
earlier than the national one. The children were thrilled to be
able to handle some real fossils, rocks and minerals and to
learn more about them. They were also very keen to find out
what geologists do, although some did have a fair idea. But,
perhaps the biggest surprise of the day for them was to
discover that much of what goes into the family shopping
basket and many other things that make their lives such fun,
depend, in the first instance, on geologists locating the raw
minerals (see above for details). This was something they’d
never really considered, because one just buys all this ‘stuff’
from a shop!

But perhaps now, after their exploration of the basket and
its contents, they might have a better idea of where some, at

least, of the things they (and most of us!) take for granted,
actually come from. The children were delightful, curious and
really interactive and it was an excellent visit.

Our first field trip at the end of March, exploring the Chalk
of the Chilterns at Totternhoe and Kensworth sites near
Dunstable with Haydon Bailey (the next GA President), and
with Tom Fogerty & Liam Gallagher helping him, was a great

Rockwatch NewsRockwatch News Susan Brown, Rockwatch ChairSusan Brown, Rockwatch Chair
All photographs by Susan BrownAll photographs by Susan Brown

Leanne & Geology in your Shopping Basket

Fossil casting at BGS

Science week at Meldreth Primary School
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success. Tom is a Rockwatch
member and very
knowledgeable about Totternhoe
stone, a winner a number of
times in the Rockwatch Annual
Competition and was 1st
prizewinner in 2012 in the GA’s
photographic competition at the
Festival of Geology that year. It
was such a big group that we
had to split into two at
Totternhoe with one group
exploring the quarry whilst the
other collected fossils from the
spoil heap and then we swapped
sites. Totternhoe stone, a
freestone ans thus highly
desirable as a building stone,
has been quarried since Roman times and many of the
churches in the Northern Chilterns are built of it. It’s also
been used at Westminster Abbey, Windsor Castle, St. Albans
Abbey and Woburn House. There were some excellent fossil
finds during the day including fish teeth, bivalves and bits of
ammonites, and one particularly keen-eyed youngster found
a superb echinoid at the Nature Reserve site at Kensworth. It
was a beautiful day, a very big group, and a very successful
visit. I hope we can persuade Haydon to repeat the trip again
before too long.

Our field trip activities begin in earnest at the end of April
and already many are fully booked. The annual South Wales

weekend, a first for us to the
Gower peninsular this year and
the annual week long residential
course on the World Heritage
Jurassic Coast of Dorset and
East Devon are always
extremely popular and both give
the youngsters an opportunity
to meet and develop friendships
with others of like mind, which
they rarely have time to do on a
short day trip. We are involved
in public events at a number of
museums in parts of the country
we’ve not visited previously,
which will be exciting and, I
hope, bring in some new
members. And, I look forward to

meeting helpers at these events from Rockwatch members
and from local geological groups who are keen to offer help,
which is really good news.

I would like to thank all those geologists and others who
are always so willing to help on field trips and at the public
events we run. I really am very grateful to you all and I know
that our Rockwatch members and their parents are, too, feel
very privileged at the help and knowledge you are happy to
share. The children benefit enormously and, en passant, so
do their parents, most of whom would never have such a
wonderful opportunity without their offspring’s interest in our
exciting science of geology. 

Curry Fund ReportCurry Fund Report Susan BrownSusan Brown

At our March meeting we received six new applications; one
was offered a grant, one was refused and four were deferred
awaiting supplementary information before decisions can be
made. A grant of £5,517 was offered to the GA for publication
of its eagerly awaited Chalk Field Guide. The application from
Groundwork North East for £1,500 towards the cost of
publication of a book on the Magnesian Limestone of North
East England was refused because it was planned to sell the
book and this was deemed a commercial venture for which
we could only offer an interest-free loan. 

The deferred applications included one for a section of the
Saltford Railway Path to be cleared and expose a new section
of Lower Liassic Rocks on this path at Saltford in Bath & N.E.
Somerset. Part of the application was for the hire of an
excavator and this was passed to the G.W. Young Fund for
financial support. Once more information has been received
on the remainder of the application, a decision can be made.
Other deferred applications from the North Pennines AONB
Partnership, At-Bristol (Museum) and the Suffolk Naturalists’
Society were all required to provide a range of additional
information before the Committee is able to make a decision.
It is hoped that this will be possible at our June meeting. 

The Committee has expressed some concern that a number
of applications cannot be decided at the initial meeting
because insufficient information has been submitted. Having
to return to the applicants for the additional information
causes significant delays and I would urge everyone who

applies for a grant to read the Guidelines carefully and submit
all the required information with the initial application. If in
doubt, please do contact me and I will do my best to help.
Compared to many grant applications, the Curry Fund’s is a
relatively simple process, with a only modest amount of
information required.  

The Committee recently had a new experience when a
grant we’d offered in 2005 and paid in 2006 was returned to
us with grateful thanks! It was towards the cost of an
abstracts book for a  Palaeogeography & Palaeobiogeography
meeting held in Cambridge and after all accounts were drawn
up there was a small surplus which enabled our grant to be
repaid. The Treasurer was delighted!

Readers may be interested to read in Earth Heritage
Magazine (pdf downloads are free) a series of articles about
projects that have been funded by the Curry Fund over a
number of years. There is one article per magazine and we
began these in issue no. 38. The summer of 2014 will see
publication of the 5th article in the series.   

Our remaining meetings this year will be on the second
Friday of June, September and December.  Applications must
be in the GA office by the 20th of each month preceding
the meeting. The Guidelines for Applicants and the
application form are on the GA website,
www.geologistsassociation.org.uk and we look forward to
hearing from you.
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The search for fossils at Kensworth Nature Reserve
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