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By the time this magazine arrives the
days will be shortening and we'll be
looking forward to a new programme of
GA meetings taking us well into 2011.
A highlight will be the annual Festival of
Geology, on the first Saturday in
November, at University College, Gower
Street (10.30 am - 4.30 pm).  These
events epitomize the GA, with oodles of
stalls bulging with specimens (minerals,
fossils), maps, books, stonecraft, equip-
ment and displays of interest to geolo-
gists of all sorts.  For children (although
worth a visit by the adults too) there is
the discovery room, with the promise
this year of trilobite races; those I want
to see!  There will be four lectures in the
adjacent theatre that are guaranteed to
be entertaining as well as fascinating,
so you can take in one or more of these
in between browsing the festival stalls.
Refreshments will be available on site
and nearby.  If you haven't had enough
after all that there are geological walks
on the Sunday.  Further details are
given elsewhere in this issue of the
Magazine, and are available on the web
site.  

My mention of Earth-science conser-
vation last time proved prescient, since
that is a topic that has figured quite
prominently in the interim.  In particu-
lar, there are growing concerns about
how the looming cuts in public spending
might affect the ability of the
Government agencies (Natural England
and its equivalents) to maintain the
geological SSSIs in good order.  In the
present climate I can foresee an
increasingly important role for GA
members as volunteers in the mainte-
nance and improvement of various con-
servation sites - nowadays often called
Geodiversity sites - of which there are
many of non-statutory type (i.e. of
local/regional importance and not under
the protection of the SSSI legislation).
I know that many of you are involved
already; if you are not, and are inter-
ested, the internet is a very good place
to start, although a chat with others of
similar interests at one of our meetings
or at the Festival of Geology would be
even better.

David Bridgland
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Report from Council
This report covers the June and July
Council meetings. 

It was agreed that Council should
continue its relationship with the BGS
and to this end Mr. Steve Booth, who
recently retired from Council, was co-
opted back on to continue in this role.
It was also felt that, given the GA's
long-standing interest in Earth sci-
ence conservation, it would be useful
to have a representative from Natural
England on Council.  Dr Colin Prosser
was duly invited to serve in this role
and has accepted.

The national financial situation is
affecting the geological community,
with the Natural History Museum pro-
posing closure of its Micropaleonto
logical Department and Keele
University proposing to cease  includ-
ing geology as a module in its teach-
ing course. It was agreed that the GA
would write to the NHM expressing its
concern and that Council would wait
for further developments at Keele. In
the event their geology teaching
module is being offerred for the next
academic year. 

Council is always considering ways of
increasing the engagement of Local
Groups. The member of Council
responsible for liaising with Local
Groups, Paul Olver, is planning to
arrange a meeting outside London
and Council agreed to provide funds
for such an event. 

Concern had been raised about peo-
ple who had put themselves down for
field meetings that included quite
strenuous walking and/or climbing, in
consideration of whether they could
take part without holding up other
participants.  Discussion followed
about how meetings might be flagged
up according to their difficulty.
Council decided that the best course
would be to put more information
about the physical demands of the
meetings in the publicity and it would
then be up to the members to decide
whether they could manage it.   

The planning for the Festival of
Geology is going well with many
Local Groups and dealers attending -
see pages 5 and 6 and the back
cover.  

John Crocker
General Secretary

Curry Fund Report

At the June meeting of the Curry
Fund Committee there were five new
applications. 

A grant of £500 was awarded to the
Norfolk Geodiversity Partnership
towards the cost of a demonstration
of a lime burning event at
Whitlingham Country Park,
September 10th – 12th
(see:http://www.geoeast.org.uk/geo
-imap/norfpdf/lime_burn_flier.pdf ). 
All are welcome to this event.  

An application for a subsistence grant
of £1350 for research for updating
the GA Field Guide to the Geology of
Anglesey was referred to the GA
Council for consideration.  

David Bone was awarded a loan,
repayable within two years, of £903
towards the publication costs for his
booklet “The Stones of Boxgrove
Priory”. 

The Edinburgh Geological Society’s
request for reprinting the booklet
“Assynt: the Geologists’ Mecca” was
deferred to the next meeting, await-
ing supplementary information. 

An application from the Mineralogical
Society for support for subsidizing
the attendance of young people
(including Rockwatch children) at its
“Nature’s Treasures 3”, was referred
to the GA Council for consideration.
For details of this meeting on Sunday
12th December, see  www.miner-
soc.org/pages/meetings/nature3/nat
ure3.html 

The next meeting of the Curry Fund
is in September and the last meeting

of 2010 will be in December.
Applications must be in the GA office
by 20th November for this meeting.
We look forward to receiving your
applications.

Susan Brown
Curry Fund Secretary.

Library Notes,

Firstly, on behalf of the Association, I
must thank Dr. R. Dixon for his kind
donation of a complete set of the six
sheets comprising  the International
Geological Map of Africa
1:5,000,000, together with the BGS
1:50,000 sheet 318 Brighton which
was missing from our set, and sheet
207 Ipswich which replaces our pro-
visional edition.

Another donation of BGS 1:50,000
sheets has also been gratefully
received as follows: Scotland 10W
(both Bedrock and Bedrock &
Superficial Deposits); 14W & pt. 13
Ayr (B); 29E & pt.21E Dunoon &
Millport (B & S); 32W Livingston (B &
S); 37W Furnace (B); 64E Ben
Macdui (B); 64W Newtonmore (B);
72E Glen Affric (S); Special sheet
Assynt (B). For England and Wales
sheet 27 Durham (B); 71 Selby (B & 
S); 130 Wells-next-the-Sea (B & S );
151 Welshpool (B & S); 156 Leicester
(B & S); and 282 Devises (B & S).

A gap in our holdings of maps of
France was revealed by a query from
a member with an interest in cave
paintings who wanted information on
the Dordogne area. This has resulted
in the purchase of Carte Geologique
de France 1:50,000 sheet 807 La
Bugue. A `subheading' on the text
cover advertises `Les Eyzies:
Capitale mondiale de la Prehistoire'.

Anyone visiting UCL over the summer
vacation will have found removals
and renovations going on. This only
applies (at the time of writing) to the
area outside the Map Room, the list-
ing of which I am still working on.
Apparently this space will be a dedi-
cated post-graduate study area but
this should not be a problem for us.
In any case, as ever, it is advisable to
contact me first for any maps you
may need.

Elaine Bimpson
Librarian
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November  Meeting -
Friday 5 November - Local Groups’ and Affiliated Societies’ Meeting

Saturday 6 - FESTIVAL OF GEOLOGY - see notices on Page 5
Sunday 7 November - Festival Field Trips - see page 6

The habitat of petroleum in
the Wessex Basin

Professor Dick Selley
Imperial College

Friday 1 October 2010
Geological Society, 
Burlington House,
Piccadilly, W1V 0JU
at 6.00 pm, tea at 5.30 pm.

Bob Stoneley was a member of the
Geologists' Association from 1957 until his
death in 2008. After graduating from
Cambridge University in 1951 he spent two
epic years with the Falkland Islands
Dependencies Survey. This was followed by
25 years international petroleum exploration
with BP. He was Professor of Petroleum
Geology at Imperial College from 1979 to
1994. Between 1993 and 1998 Bob took on
the arduous task of General Secretary of the
Association. Among his many honours and
awards was the Association's Halstead
Medal. (Bob's full obituary will be found in the
Proceedings of the Geologists' Association
Vol.120. pages 93-96.)

The Wessex basin extends across
southern England from Devon in the
west to Kent in the east. The basin con-
tains petroleum source beds, seals and
reservoirs. All are best displayed where
they crop out along the Dorset Coast.
Petroleum seeps out from the basin
both onshore and offshore from
Osmington Mills in the west to Hastings
in the east. Petroleum traps can be
seen as 'sheep-herder' anticlines on the
surface as well as imaged seismically in
the subsurface.  Therefore it is not sur-
prising that the Wessex basin has been
explored for petroleum since the 1930s
and that exploration continues to the

present day. Early exploration was
unsuccessful until the discovery of the
Kimmeridge Bay field in 1959. The dis-
covery of the Wytch Farm field in 1973
proved that the Wessex basin pos-
sessed a significant petroleum system.
However early drilling revealed that the
surface geology does not correlate with
sub-surface structure, and that the
basin has undergone a more complex
tectonic history that the surface geolo-
gy suggests.

The Wessex basin gradually subsided
throughout the Mesozoic and Tertiary
eras. Early basin subsidence was con-
trolled by normal faulting along re-acti-
vated Late Carboniferous thrusts of the
Variscan orogeny. These faults were
inverted by the re-establishment of a
compressive regime that commenced in
the Late Cretaceous. The basin fill con-
sists of Permo-Triassic continental red
beds. These are overlain by Jurassic
inter-bedded shallow marine shales,
sandstones and limestones. The
Cretaceous Period began with deposi-
tion of the fluvial Wealden sands and
concluded with the deposition of the
chalk. The basin centre is infilled with
Palaeogene fluvial and shallow marine
clastics. Some of the Jurassic shales are
petroleum source beds, some of the
sandstones are reservoirs. The petrole-
um seeps range in age from Early
Cretaceous to the present day.
However, the generation and migration
of petroleum in the Wessex basin is
complicated and petroleum is seldom
trapped in the obvious surface anti-
clines. The palaeo-seep in Wealden
sands at Mupe Bay shows that petrole-
um was generated before Late
Cretaceous uplift. Basin modelling
shows that the Lias (Lower Jurassic)
shales have been buried sufficiently
deeply to generate petroleum. The
Kimmeridge Clay, the main source for
North Sea petroleum, is immature in

the Wessex basin. Petroleum is now
trapped in a range of reservoirs from
the Triassic Sherwood Sandstone to the
Upper Jurassic Oxford Clay (truly!).

Bob Stoneley unravelled this complex
history of petroleum generation, migra-
tion and entrapment in the Wessex
basin using little more than a geological
hammer, the naked eye and the little
grey cells - with limited access to the
subsurface data available to oil compa-
nies.

BIBLIOGRAPHY

Selley, R.C. & Stoneley. 1987.
Petroleum habitat in south Dorset. In:
Petroleum Geology of North West
Europe. J. Brooks & K. Glennie (Eds.)
Graham & Trotman. London. pp. 139-
148.

Stoneley, R. 1982. The structural devel-
opment of the Wessex Basin, Jl. Geol.
Soc. London. 139. pp. 543-554.

Underhill, J.R. & Stoneley, R. 1998.
Introduction to the development, evolu-
tion and petroleum geology of the
Wessex Basin. In: Underhill J.R. (Ed.)
Development evolution and petroleum
geology of the Wessex Basin. Geol. Soc.
London. Sp. Pub. 133. pp. 1-18.

October Meeting - The Bob Stoneley Memorial Lecture

Bob Stoneley in the Antarctic

Snowball Earth

Dr. Gabrielle Walker

Friday 3 December 2010
Geological Society, 
Burlington House,
Piccadilly, W1V 0JU
at 6.00 pm, tea at 5.30 pm.

Did the Earth once undergo a super
ice age, one that froze the entire
planet from the poles to the equa-
tor? Gabrielle Walker in her book,
Snowball Earth, has crafted an
intriguing global adventure story,
following maverick scientist Paul
Hoffman's quest to prove an  auda-
cious and profound theory. 

Gabrielle Walker is a freelance
writer, broadcaster and speaker spe-
cialising in energy and climate
change. She presents flagship BBC
radio programmes and has made
many TV appearances. She has
been Climate Change editor for
Nature and Features Editor for New
Scientist.

December Meeting 
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FESTIVAL OF GEOLOGY
Saturday 6 November 10.30 - 4.30

University College London, Gower Street, London WC1E 6BT 

This is a fabulous day of Geological fun and an opportunity to meet up with old friends!
We have four excellent speakers giving stimulating and diverse talks throughout the day.
We have exhibitors from all over the UK including local geological societies, geological

map suppliers, second hand books, fossil and mineral dealers.  UCL Museums and
Collections will be  open for the day and will be on hand in the Discovery Room.

Rockwatch, our club for young geologists, will also be in the Discovery Room racing trilo-
bites, making Jurassic dioramas, sifting sand for fossils, making fossils, and much more.

Bring your mystery rocks and fossils to be identified! 

The  special series of lectures will take place throughout the day in 
the Gustave Tuck Lecture Theatre:  

Dr Charles Underwood
Whale meat again: Return to the Whale-eating Sharks and 

Shark-eating Whales of the Egyptian Desert

Peter Grindrod
Exploring New Water Sources on Mars

Bryan Lovell
Challenged by Carbon: 

TheOil Industry and Climate Change

Chris Carlon
Mining the Ocean - 

Diamonds and Gold from the Sea Floor

How to get there

THIS IS A FREE EVENT.  
No need to 

book - just come along and bring  
your friends.  Suitable for all ages.  

More details on: 
www.geologistsassociation.org.uk 

In addition there is a Photographic 
Competition with prizes of £100, £50 

and £25
Contact Sarah in the GA Office for

application forms
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GA Festival of Geology 2010

Make a weekend of it by extending the GA Festival to Sunday 7 November by joining one of
the three Trips.  Non-GA Members and Beginners welcome.

1.  LONDON BUILDING STONES WALK
Leader Eric Robinson  

We are delighted that Eric Robinson has agreed to lead another of his Building Stone walks for
us. This walk will be around the British Library.  Meet at 10.30 outside the British Library.

2.  THE MIDDLE AND UPPER CRETACEOUS
"and the sea rose and flooded the land"
Leader Graham Williams

We start in the tranquil setting of Waverley Abbey near Farnham, Surrey (Grid ref
SU 869 453) at 10.00am, and return around 17.30pm to Waverley Abbey.   We will
tour the picturesque countryside of SW Surrey and NE Hampshire (by car).   Our
objective is "to have a grand day out".

Two "themes" for the day: Waverley Abbey Building Stones and Cretaceous Global
Sea Level Rise.

Waverley (the inspiration for Sir Walter Scott's Waverley Novels) was Britain's first
Cistercian monastery, built in a typically peaceful setting.   The monks used local
stone - Lower Greensand ironstone, Upper Greensand and Chalk;  they rejected
Gault Clay as a building stone (I wonder why?) but used it as a puddling clay to seal
their fish ponds;  (today Gault Clay is used to make bricks at nearby Selborne brick-
works).

We will examine the building stones that the Cistercian Monks used to build
Waverley Abbey and then visit outcrops to see these building stones in their natural environment.   This geology, Lower
Greensand, Gault Clay, Upper Greensand and Chalk, also shows how the sedimentary environments evolved as a result of the
huge global sea level rise which occurred in the Mid and Late Cretaceous.

We will lunch in Selborne, the home of Gilbert White, one of the 18thC's greatest naturalists, and we will explore the Cretaceous
landscapes that inspired his life and work.   White recorded the succession of events which affected plants and animals through
the seasons (a 20thC activity in an 18thC world), whilst his contemporaries (and even 19thC successors) only collected,
described and classified specimens.   White's book on the natural history of Selborne is the fourth most published book in the
English language.   We will see the meadows and hangar woods where he spent so much of his time, and see which local rocks
he used for his building projects. You can visit the Oates museum - dedicated to one of the 20thC's great heroes - Captain
Lawrence Oates who accompanied Scott to the South Pole.

AND FINALLY - is there anything better than strolling through the gentle rolling English countryside and beech woods towards
an old country pub where there might be a little glass of something……………..

3. Riddlesdown Chalk Quarry (formerly known as the Rose & Crown Pit), south of Croydon 
Leader Rory Mortimore

The Riddlesdown Chalk Quarry ceased working in the 1960s but has avoid-
ed the fate of most quarries of landfill or development and so it is currently
probably the best location to examine Chalk in the London Area.  The Quarry
is now an SSSI for the wildlife but not yet for the geology.  The City of London
Corporation, with the aid of a flock of sheep and goats, are implementing con-
servation plans drawn up by Rory for access to the geology.  Scrub has been
cleared from a scree slope and steps installed to give access to the main
face.  Remains of the old lime workings can still be seen. Rory's sections for
the quarry will soon be published in the forthcoming GA Field Guide to the
Geology of London.  The trip will last from 10.30 to 1.30.

Meet: 10.30 TQ 336 592at the entrance to Riddlesdown Quarry beside
Jewson's Yard on the east side of the A22 (Godstone Road) between Purley
and Whyteleafe, close to the gasometer. Parking in Old Barn Lane and other
roads opposite.  Closest railway station is at Whyteleafe; bus 407 runs along the A22 between Purley and Whyteleafe. 

To register for any of the above trips please send a cheque for £5 to Sarah Stafford at the GA Office, The Geologists'
Association, Burlington House, Piccadilly, London W1J 0DU.  Please include your name, postal and email addresses and tele-
phone numbers (including mobiles).  Also an emergency phone number where different.  State which trip you are wishing to
attend.  It would also be very useful to know if you would be willing to give a lift if required  Or do you require a lift ? 

Eric Robinson outside
Westminster Abbey one

cold February day

Waverley Abbey, 
nr Farnham, Surrey

Caption: Rory leading OU students to Riddlesdown
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'...the geologist should exert himself to
learn some general zoology.' - Charles
Darwin, 1849, A Manual of Scientific
Enquiry

Palaeontology, the study of prehis-
toric life, inhabits a fascinating cross-
roads where geological time and biolo-
gy meet. As a subject it includes the
origin of life, major milestones like the
first sexually reproducing organisms,
earliest multi-celled creatures, the ini-
tial branching of the tree of life and the
Cambrian explosion - all the way to the
recent geological past and mankind's
own origins. Thus, palaeontology is an
ever-changing landscape of ideas and
paradigms, one which has - as with so
many fields in the last half a century -
been buffeted by technological
advances. In recent years fossil-work-
ers have started to make full use of the
new techniques available, many of
which have the scope to revolutionise
the way we investigate past life. Some
recent advances are geochemical,
allowing new insights into fossil preser-
vation, while others use biomechanical
techniques to glean insights into the
physiology of long-extinct creatures. In
this pair of articles I will outline anoth-
er technique, increasingly common in
the world of palaeontology: computer
reconstruction of three-dimensionally
preserved fossils. Part one gives an
overview of the technique and how we
obtain data, and provides brief exam-
ples of recent work in the field. Part
two will give a case study, highlighting
some findings from the application of
3D reconstruction to Carboniferous
creepy-crawlies, while hoping to con-
vince the reader that the exertion
involved in learning some general zool-
ogy is thoroughly worthwhile. 

The Advantages of Computer
Reconstruction

Normally when a creature dies it
decays. The remains will become disar-
ticulated, and - if it is to eventually
become a fossil, itself a rare occur-
rence, it must be buried within sedi-
ment. As this sediment becomes rock it
is compacted, and any living matter
within becomes flattened. Thus the
vast majority of fossils available to
palaeontologists are found compressed
onto a single bedding plane (figure 1).
For fossils like this the traditional
approach of finding a rock, splitting it
open and investigating the revealed
surface is both straight-forward and
highly successful and has served
palaeontology well. The most valuable,
rarest glimpses of past life, however,
are found in sites of exceptional fossil

preservation, called Lagerstätten
(German for place of storage). In
these, through a diverse but improba-
ble range of processes, organisms can
be preserved in three dimensions (fig-
ure 2), sometimes in cellular detail.
Studying fossilised organisms in almost
as much detail as if they were alive
offers an exceptional opportunity to
speculate on the palaeobiology of these

creatures - their mode
of life, behaviour and
anatomy. 

Yet this has proven
problematic using tradi-
tional techniques - if the
rock is merely cracked
open, some of the crea-
ture will inevitably
remain unrevealed by
the resulting split. If the
fossils are voids they
can be infilled with latex,
and a flexible cast creat-
ed. If they are preserved
as a mineral phase, they
can sometimes be
washed out of the rock,
or chemically isolated.
However, all of this risks
damaging the fossil, and
will often result in its
d i s a r t i c u l a t i o n .
Computer reconstruction
techniques can avoid

such pitfalls, and allow fossils to be
investigated at a level of detail beyond
the wildest dreams of palaeontology's
founding fathers. In some fossil
Lagerstätten the transient soft tissues
of an organism, usually the first aspect
of a creature to decompose, can be
preserved along with the hard parts
(figure 3). When this is the case, com-
puter reconstruction also allows us to

model the internal anato-
my, greatly advancing our
knowledge of how these
fossils lived and their rela-
tionships to other animals. 

To create a three-dimen-
sional model, or 'virtual
fossil', a dataset compris-
ing slice-images of the
specimen's cross-section is
needed, and can be
obtained using the meth-
ods outlined below. Some
of these approaches are
destructive - when this is

the case their application is always a
balance between the power of 3D
reconstruction to elucidate the biology
of a long dead species, and the need to
preserve rare specimens.

Slicing and Dicing: Non-destruc-
tively

Two broad schools of data collection
technique exist, those which destroy
the fossil being studied and those
which do not. The latter are preferable,
as destroying rare fossils is generally
frowned upon by the palaeontological    
community. Of the techniques avail-
able, x-ray computer tomography, or

Palaeontology In The Digital Age. Part One: 
Breathing New Life Into Old Bones.

Figure 2: An example of a three-dimensionally preserved fossil,
in this case a Carboniferous arachnid within a siderite (iron car-

bonate) nodule. Nodule 4.2cm in diameter.

Figure 1: A flattened fossil, this specimen being a
primitive flatfish, from the Eocene. Fossil ~15cm in

length. Picture courtesy of Matt Friedman,
Department of Earth Sciences, University of

Oxford.

Figure 3: A cross-section of a member of the class Thylacocephala
- an enigmatic group of arthropods, demonstrating soft-tissue

preservation. Several of the internal organs are labelled. Fossil
2.5cm across. 
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CT, is the most commonly
used. This is the same CT as used in
hospitals, albeit with more powerful x-
rays which can penetrate rock, and
normally at a higher resolution than

medical scanners. To scan a specimen
it is placed between an x-ray source
and detector, and a large number of x-
rays (normally more than three thou-
sand) are taken as the fossil rotates
around 360°. This allows a computer
algorithm to map the x-ray attenuation
of the specimen in three dimensions.
As this is dictated by a material's prop-
erties, it can differentiate between dif-
ferent mineral phases which preserve a
fossil, and provide slice images (figure
4). This has been applied to a large
number of fossils from different peri-
ods. Recent work includes
Carboniferous siderite-hosted arthro-
pods (figure 5), amber-hosted fossils
such as spiders, Eocene fruits and
seeds, and Devonian fish eyes. 

For very small objects, and those
made of very homogenous materials, a
particle accelerator called a synchro-
tron provides a very pure x-ray source
which can give a higher resolution than

typical scanners. This technique is
increasingly finding applications in
palaeontology - one recent study used
synchrotron-based reconstruction
techniques to investigate Cambrian
embryos (figure 6). This is exciting as
the fossils represent the earliest stages
of embryology in very primitive animals
(metazoans) - those that represent the
initial diversification of the entire
group. 

Slicing and Dicing: Destructively

When even a synchrotron
can't distinguish between the
different minerals comprising a
fossil, these can only be differ-
entiated by creating physical
cross-sections. This can be done
in two ways - the less destruc-
tive is to saw the fossil into a
series of slices. This allows
investigation of numerous cross-
sections, but is poorly suited to
computer reconstruction, as the
slices are too widely-spaced.
The alternative, which is entire-
ly destructive but makes highly
detailed models, is serial grind-
ing. Using specialised grinding
apparatus, intervals as small as
10µm can be removed from the
surface of a fossil, which can
then be photographed (e.g. fig-
ure 3). This can be repeated until
the fossil is destroyed, but a
detailed three-dimensional
dataset has been collected. The most
prominent studies using this approach
are those investigating the fauna of the
Herefordshire Lagerstätte, UK. These
fossils are preserved as a dark calcite
within calcium carbonate nodules, and
record a Silurian marine community.
Because of the similarity between fossil
and matrix, serial grinding is, at pres-
ent, the only viable approach, and has
resulted in highly detailed reconstruc-

tions of many marine invertebrates,
including their soft parts. Notable
reconstructions have included mol-
luscs, gastropods, arthropods and bra-
chiopods, all species previously
unknown to science, and impossible to
resolve in any detail without the aid of
'virtual palaeontology'.

Computer modelling

Just looking at slices through a fossil
can be informative - this is an approach

which has been used in palaeontology
for over a century. In recent years,
with improved computing power, the
slice-based approach has become more
powerful because computers allow us
to create models - three dimensional
visualisations - of the fossils. This abil-
ity to see the data in three dimensions,
the ease of sending new research to
co-workers, and the ability to dissect
and manipulate models at will, greatly

widens the scope of information
that can be gleaned from rare
fossils. The models can even be
printed out in three-dimensions
using a 3D printer (figure 7). 

Virtual palaeontology - the
computer reconstruction of fos-
sils - is a nascent but rapidly
expanding field. In conjunction
with traditional palaeontological
techniques and other recent
advances in the study of fossils,
it allows us to see long-dead
organisms as never before. The
next article on this topic (part
2), will provide a more in-depth
example on the computer
reconstruction of creatures
from the Carboniferous period. 

Russell Garwood 
Imperial College

Figure 4: A
cross-section

of a
Carboniferous
arachnid with-
in an iron-car-
bonate nod-
ule, obtained
through CT
scanning.
Carapace
~10mm
across. 

Figure 5: A computer reconstruction of a
Carboniferous arachnid, Eophrynus prestvicii.
The fossil was hosted within a siderite nodule,
and CT scanned to create the model. Fossil

2.5cm in length. 

Figure 6: Two Cambrian phosphatised embryos. 
Scans obtained with a synchrotron. Top embryo 300µm in
diameter, lower 600µm. Both courtesy of Philip Donoghue,

Department of Earth Sciences, University of Bristol.

Figure 7: A 3D print-out of the model for figure 5. Print
14cm in length. 
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Opening the amber window
onto early life: remarkable
preservation from the
Wealden of Sussex.

Professor Martin Brasier,
University of Oxford.

This year, we have been lucky enough
to hear not one but two accounts of the
extraordinary preservation of fossil,
organic matter from the UK. The first
concerned material from the Jurassic at
Christian Malford (see GA Magazine
June 2010) and the second was an
account of the discovery of a
Lagerstätte in the Lower Cretaceous
near Bexhill.

The latter account was given by
Professor Martin Brasier in his lecture to
the GA in June 2010, in which he began
by placing it in a regional and personal
context. Sussex has long been
renowned among palaeontologists, not
least because it was the site of the
famous Piltdown Man that was 'discov-
ered' in 1912 and not exposed as a
fraud until 1953 - an event that unfor-
tunately still gives ammunition to those
who wish to dispute the fossil record.
However, it was also the site of the dis-
covery of the remains of Iguanodon by
Gideon and Mary Mantel, first described
in 1825 and, later, the discovery of
dinosaur footprints by Samuel Beckles
in 1854. These came from the same
horizon that Professor Brasier described
in his lecture. His personal connection
arose from his interest in the develop-
ment of life throughout geological time
with particular reference to the
Cambrian explosion and he admitted
that, before this work, he had paid little
attention to the Mesozoic. The reason
was that, although fossils are much less
common from the early Palaeozoic, the
preservation of organic material at the
cellular level is much better the further
one goes back in time, for example,
from the Torridonian (about 1Ga) and
even earlier from the Gunflint Chert
(1.88Ga). This is something of a para-
dox until one considers that, as life
evolved, there has been increasing
activity at both the microbial and macro
level by predators and scavengers so
that, by the time one reaches the
Mesozoic, most organic matter has
already passed through the intestines
of at least one other animal! In addi-
tion, the presence of burrowing organ-
isms and bioturbation prevented early
preservation from taking place in all but
the most exceptional circumstances.

Professor Brasier's current work
started with the appearance of 'Sussex

Amber' for sale on the internet site,
EBay, which had raised the question of
whether or not there really was such
amber. Amber and resins provide an
excellent environment for rapid preser-
vation of soft tissue, due to the pres-
ence of turpenoids and phenolic deriva-
tives, which are both antibacterial.
However, it is rare in the fossil record
and none is known from earlier than the
Trias. In fact, it did not become abun-
dant until the Cretaceous. Even from
this period, previously discovered
deposits in the Lebanon and the Isle of
Wight are considerably younger than
those found in Sussex, which were
identified as coming from the Fairlight
Clay facies of the Ashdown Beds, dated
at around 140Ma BP (Berriasian). These
beds show evidence of having been
deposited in a floodplain environment,
prone to probable, seasonal variations
in water level. The host bed for the
amber is yellowish brown to greenish
grey and consists of a sandy to muddy,
mottled clay, enclosing black, charcoal
lumps and rare amber nodules. This is
an unusual environment because most
amber deposits occur in marine sedi-
ments and have been subject to trans-
portation. The amount of amber is
small and individual pieces are brittle,
making it difficult to prepare. The mate-
rial is also relatively opaque and so has
to be examined in thin slices, by taking
photographs at different focal depths
that then have to be reassembled using
digital imaging techniques. Despite
these difficulties, the results of the
study have been quite remarkable and
have thrown light on three key areas:
the nature of the parent wood, the evi-
dence for bacteria and the presence of
abundant, web-like structures.

Most examples of Hastings amber are
embedded in, or coated by, bands of
carbonised wood displaying a charac-
teristic fusain (that is, fossilised char-
coal) texture. Scanning electron
microscopy has revealed bundles of tra-
cheid cells, typical of conifers and some
samples have shown darkened cell clus-
ters that were possibly the remains of
resin-producing cells. Thin sections of
the amber revealed various tiny fila-
ments, about 1µm in diameter, which
resemble aspects of living
Actinobacteria. There was also a zone
around the outside of many of the sam-
ples containing microtubes, about
10µm in diameter, which probably indi-
cated pene-contemporaneous bacterial
or fungal attack. However, of special
interest was the presence of web-like
structures. These differed from the
other filaments in showing marked vari-
ations in thickness, little evidence of
branching, the occurrence of twisted
pairs, tension kinks and evidence that
the threads were coated in fluid
droplets. All these features were sug-
gestive of a spider web. This has been
confirmed by taphonomic experiments
in which a modern spider web was
trapped in an oily mounting medium

and by observations of spider webs
caught up in resin on the bark of mod-
ern cherry trees, both of which pro-
duced similar features - demonstrating,
yet again, that the present is indeed the
'key to the past'.

Putting all these observations togeth-
er, Professor Brasier painted a picture
of areas of woodland, probably includ-
ing tree-ferns, cycads and conifers, that
were periodically subject to fire dam-
age. This resulted in the production of
healing resins that were exuded onto
the outer parts of the tree and even
onto the ground around the root sys-
tems where they were able to trap the
silk webs formed by spiders. The resins
also engulfed the remains of
Actinobacteria, fungi and other
microbes. Heavy rains or floods swept
the charred material down onto a
marshy floodplain grazed by herds of
Iguanodon. Then, there was a brief
period of microbial colonisation and
decay, before the deposit was subse-
quently buried under several kilometres
of Cretaceous sediments.

Professor Brasier's work has led to a
re-examination of other occurrences of
amber in the area that have already
revealed the extraordinary preservation
of silk cocoons preserved in amber.
Overall, these deposits (and the new
techniques developed to study them)
have the potential to provide valuable,
detailed information from a time during
which both plants and insects were rap-
idly co-evolving. They have also
enabled Professor Brasier's team to
claim evidence for the earliest known
spider web in the fossil record.

When announced, these discoveries
created considerable interest in the
Press and several articles, complete
with photographs, can now be found by
entering "Brasier Sussex amber spider
web" into your search engine.

Dave Greenwood

The June Lecture 
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The strange story of bivalve
evolution
John C. W. Cope, National
Museum of Wales

During the geological mapping of
the south-west of Carmarthen with a
group of extramural students, a small
quarry in Lower Arenig (Lower
Ordovician) siltstones was discov-
ered.  Most unusually for the Lower
Ordovician, the fauna obtained from
this quarry was dominated by mol-
luscs, including a diverse fauna of
bivalves.  The initial discovery was of
four species, all of which were new.
This prompted further collecting and
breaking up of many tonnes of rock in
the laboratory.  This yielded a fauna
of 20 species of bivalves, making it
the most diverse bivalve fauna of this
age known globally.  As this fauna lies
close to the origin of many bivalve
groups it has provided new evidence
on bivalve evolution.

The earliest bivalves are from the
Lower Cambrian, which has yielded
two very small (1 to 2 mm in length)
genera globally.  The Middle
Cambrian has yielded a further three
genera (also very small), but oddly
none are yet known from the Upper
Cambrian. When bivalves re-appear
in the fossil record in the Tremadoc,
at the base of the Ordovician, they
are known only from Argentina,
Australia, France and Morocco; about

15 species are known.  All these
localities are on the palaeocontinent
of Gondwana. During the succeeding
Arenig Series, bivalves are known
additionally from South Wales , which
lay on the Avalonian microplate, close
to the Gondwanan margin; the global
total of species is close to 40, with 20
from Carmarthenshire.  By the Middle
Ordovician bivalves were much more
abundant, with over 80 localities in
Spain alone.  However, bivalves were
still restricted to the Gondwanan con-
tinent, as their larvae needed to set-
tle in shallow water before they had
time to cross the surrounding oceans.
It is only in the uppermost Middle
Ordovician as the oceans closed that
bivalves crossed to Baltic and
Laurentia and by the Upper
Ordovician had become cosmopoli-
tan.

The fact that bivalves simultane-
ously became more abundant, more
diverse and larger in the Lower
Ordovician suggested that a funda-
mental physiological change occurred
at that time.  The most primitive
bivalve living today is Nucula and
very similar bivalves occur in the
Lower Ordovician.  Nuculoid hinge-
teeth are designed for very limited
opening of the valves, but one Lower
Ordovician group has a separate set
of teeth below the hinge-line allowing
much wider opening of the valves.
The speaker suggested that this
might signal the evolution of the
feeding gill among the bivalves and
that it was the evolution of the feed-
ing gill that caused the major radia-
tion in the Lower Ordovician. 

In addition to nuculoids, the
Carmarthen fauna included solemy-
oids (another extant primitive bivalve
group).  Among those with gills mod-
ified for feeding the fauna included
the Pteriomorphia (represented today
by oysters, mussels, ark shells and
scallops, etc.); the Heteroconchia
(that today include the cockles,
tellinids, venerids etc.) and the
Anomalodesmata  (that include the
pholadomyids etc).  Therefore one
has to conclude that the principal
phase of bivalve radiation occurred in
the Lower Ordovician. Later evolution
merely added twigs to these main
branches, with two major Mesozoic
events, the evolution of oysters and
of rudists.

John Cope

The July Lecture

The Way Forward - Help Needed

A few years ago Council went through an exercise - called ‘The Way Forward’ - of thinking
about how the GA should develop and change so as to be as positive and proactive as pos-
sible for the future.  A number of subjects were considered such as, promoting the GA and

Geology in general, Membership, GA and Local Groups, Publications, the Library, Field
Trips, Publicity, etc. Various committees were set up to consider the various topics and

reports produced. Unfortunately all the reports are in a different format. What is needed, for
the GA Archives, is for all the material to put into a uniform format, both hard copy and 

electronic.  We therefore need a Transciber to put all this material together. The task can
take as long as required.

If you think you can help, contact John Crocker, via the GA Office. Many thanks.
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PLEASE NOTE THE FOLLOWING INFORMATION FOR FIELD
MEETINGS

ENQUIRIES & BOOKINGS Geoff Swann organises day and week-
end 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. 

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 adver-
tised 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-mem-
bers is subject to a £5 surcharge on top of the normal administration
fee. Some meetings may have restrictions on age (especially for under
16s) or be physically demanding. If you are uncertain, please ask. 

PAYMENTS for day and weekend meetings must be made before
attending any field meeting. Cheques should be made out to Geologists'
Association. A stamped addressed envelope is appreciated. Please give
a contact telephone number and, if possible, an email address and pro-
vide the names of any other persons that you are including in your book-
ing. 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.
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, you must seek advice
from the GA office before booking. Please make sure that you study
the risk assessment prepared for all GA field meetings 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 attend a field meeting safely. You may be asked to provide
further information on any prescription drugs etc that you may use
whilst attending a field meeting.  In order to ensure the safety of all
participants, the GA reserves the right to limit or refuse attendance at
field meetings. 

EMERGENCY CONTACT: If you are lost or late for the start of a
meeting, an emergency contact is available during UK field meetings by
calling the GA mobile phone (07724 133290). PLEASE NOTE THIS
NEW NUMBER. 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. 984 September 2010

FIELD MEETINGS IN 2010

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.

PLEASE ALSO REFER TO OUR WEB SITE
(http://www.geologists.org.uk/events_field-
trips.html) FOR CHANGES TO THE PRO-
GRAMME AND FOR FINALISED DATES 

WRABNESS AND HARWICH
Leaders: Graham Ward and Bill George
Saturday 4th September 2010

We will examine the lithology of the London
Clay at Wrabness including seams of altered
volcanic ash and then move on to collect fos-
sil sharks' teeth from the foreshore at
Harwich.

It will be possible to collect participants
from Wrabness station (09.18 train from
London Liverpool Street arriving 10.35).
Trains from Harwich Town are about one per
hour, on the hour back to London.
Equipment: Boots, waterproofs and a packed
lunch.
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.

TAVISTOCK QUARRIES 
Leaders: Eddie Bailey and Sam Rhodes
Saturday 11th - Sunday 12th September
2010

We will spend the first day in and around
Greystone Quarry near Tavistock. We will
look at the geology (dolerite sill intruded into

the Greystone Formation which is an abyssal
siltstone - a stretch of hornfelsed siltstone
is clearly visible in the quarry). We may also
be able to find one or two outcrops nearby
that help expand the local geology being
introduced. We will also introduce the quarry
workings. The following day we will visit
Meldon Quarry famous for its volcanics,
hornfels and slates and complex structure,
which has recently had to find a new purpose!
The traditional rail ballast contract has been
withdrawn due to the recession but investiga-
tions found that the quarry had materials
that could be worked competitively into the
bulk fill market. This will help keep Meldon
going until the ballast market resumes.
Boreholes were also recently drilled to help
elucidate the geology to the south of the cur-
rent excavations - the first boreholes for
years. Althought the cores may not be avail-
able for inspection (they will have been
crushed and tested) they give an opportunity
to unravel the enigmatic thrusting and folding
that characterises Meldon. We will also intro-
duce the Geodiversity plans AI have for
Meldon and have lunch at our new rock park!
Equipment: Hard hats and hi-vis jackets
Cost and booking: Numbers will be limited to
30. Further details will be available from
Sarah Stafford at the GA office. Please note
the GA will not be arranging accommodation.
Register with Sarah sending an administra-
tion fee of £5 per person to confirm your
place. 

MIDDLE PLEISTOCENE PRE-GLACIAL
AND GLACIAL DEPOSITS OF NORTH
NORFOLK
Leaders: Dr Jonathan Lee and Dr Emrys
Phillips (BGS)
Saturday 18th September 2010

This excursion will examine pre-glacial and
glacial deposits at one of the most famous
Pleistocene sites in Britain. During the trip we

will have the opportunity to examine three
Pleistocene units: the West Runton
Freshwater Bed - temperate stage
(Cromerian Complex) fluvial deposits of the
Cromer Forest-bed Formation; shallow marine
sands and gravels of the Wroxham Crag and
finally a highly deformed glacial succession
including multiple tills, evidence for large
scale thrusting and the formation of exten-
sional outwash basins.
Equipment: Bring a hard hat and stout
footwear as the trip will involve standing
adjacent to high cliffs and walking along
stony beaches. Packed or beach cafe lunch.
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.

LONG WEEKEND ON THE ISLE OF
WIGHT
Leader: Prof Andy Gale
October 16-17th  2010

This field trip has had to be postponed.
Details available from Sarah Stafford at
the GA office.

Equipment: th be advised
Cost & booking: Numbers will be limited.
Further details will be available from Sarah
Stafford at the GA office. Please note that
the GA will not be booking accommodation.
Register with Sarah sending an administra-
tion fee of £5  per person to confirm your
place.

FOSSILFEST VI
Leader: Nev Hollingworth
October 30th 2010

Location(s) have still to be decided but
plenty of fossils can be expected.
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Equipment: You must have a hard hat, hi vis
vest and suitable footwear.
Cost & booking: Numbers will be limited to
25. Register with Sarah Stafford at the GA
office sending an administration fee of £5 to
confirm your place.

OVERSEAS FIELD TRIPS 2010

Thailand
Leader: Dr Mike Ridd

All arrangements are in hand for this field
meeting in November-December 2010.
However, the UK Foreign Office is still rec-
ommending against visiting the country in view
of the social unrest, and the meeting will not
go ahead until the FCO warning has been lift-
ed.

France
Leader: Dr Paul Olver

This field meeting is planned for Spring
2011 and further details will be announced
soon.

Japan
Leaders: Dr Francis Hirsch, Dr Mike Ridd,
Mrs Mikiko Ridd

Plans are progressing well for this field
meeting in November 2011. It will commence
in Kyoto and make its way across the island of
Honshu to the Japan Sea and then back
across Honshu, the Inland Sea and the island
of Tokushima, before taking the bullet train
to Mount Fuji and finally Tokyo.

GEOLOGISTS' ASSOCIATION 
LOCAL GROUPS

Cambridgeshire Geology Club
Contact - Ken Rolfe on 01480 496973.
www.cambridgeshiregeologyclub.org.uk   
Dorset Local Group
September 25 Field meeting Kimmeridge Bay
to Brandy Bay - John Chaffey.
October date tba Field meeting to the
Junction Bed Ilminster area.
November 14 Field meeting: Langton Herring
to Ferry Bridge - Alan Holiday.
December 11 Christmas Workshop at
Broadmayne Village Hall.
Contact Doreen Smith 01300 320811. 
Email: Heldon47@btinternet.com
www.dorsetgeologistsassociation.com
Essex Group
October 6 Fluorspar Mining in the North
Pennines - David Greenwood.
November 3 TBA - Dr Bill French.
December 8 Limestone under the Microscope
- Dr Trevor Greensmith
Contact Dr Trevor Greensmith 01268 785404
Farnham Geological Society
September 10 SE Asia - Thailand - Dr Michael
Ridd.
October 8  Thirty Years of mineral collecting
- John Pearce.
October 9-11 Field meeting: Pinhay, Beer and
Seaton - Dr Graham Williams.
November 12 Can we clone a Mammoth? - Dr
Danielle Schreve.
December 10 Diversity in Stone: regional
geology and links to building style - Dr Lesley

Dunlop.
Contact - Mrs Shirley Stephens tel: 01252
680215
Field Trip Contact - Dr Graham Williams tel:
01483 573802 Email secretary@farnham-
geosoc.org.uk
www:farnhamgeosoc.org.uk. 
Harrow & Hillingdon Geological Society
September 8 The Evolution of Wales - Ted
Wheeler.
October 13 Impact Cratering and Ejecta
Deposits: Investigations in the Australian
tektite strewn field and new insights from
Darwin crater.
November 10 An Introduction to the Geology
of Assynt - Dr Bernard J. Skillerne de
Bristowe.
Contact: Jean Sippy 020 8422 1859 
Email: jeansippy@btopenworld.com  Field trip
information Allan Wheeler 01344 455451.
www.hhgs.org.uk 
Kent Geologists Group
September 21 The Early Development of
Geological Maps - John Henry.
October 19 London Building Stones: A histor-
ical Perspective - John Williams.
November 16 Ambulocetus - Dr Geoff Turner.
December 14 Christmas evening.
Contact Indoor Secretary Mrs Ann Barrett
Tel: 01233 623126 email:
annbarrett@tesco.net
Contact information www.kgg.org.uk
The Kirkaldy Society (Alumni of Queen Mary
College)
October 2 AGM at University of London.
Contact David Greenwood  020 8449 6614
email:kirksoc@sky.com.
Lancashire
Contact Acting Secretary Jennifer Rhodes
01204 811203
Email:_J_rhodes@hotmail.com.
Mole Valley Geological Society
September 9 The formation of the Zagros
Mountains of Iran - Prof. John Cosgrove.
September 10-12 Heritage Weekend.
September 16 Jurassic Heritage Coast
Cruise.
October 14 AGM and dinner.
November 11 How to make and break an aster-
oid - Prof. Hilary Downes.
December 16 Soiree and members lec-
turettes and mince pies.
www.radix.demon.co.uk/dendron/mvgs/ Email:
Chas Cowie: chas.cowie@tiscali.co.uk
North Staffordshire Group
October 14 The genesis and evolution of sul-
phate evaporates in the Midlands - M Noesl
Worley.
November 18 The 10th Wolverson Cope
Lecture: Age of Extinctions. A comparison of
the four mid Phanerozoic mass extinctions,
including the end - Permian and end Triassic
events - Paul Wignall.
January 13 Title to be confirmed - Dr
Rebecca Bartlett.
Contact for details Eileen Fraser 01260
271505 Contact Field trips: Gerard Ford
01630 673409.
Oxford Geology Group
www.oum.ox.ac.uk/ogg.htm. or call programme
secretary 01865 272960.
Ravensbourne Geological Society
September 14 Thames Tideway Project -

Jackie Skipper.
October 12 AGM and Members evening.
December 14 Christmas Festivities and
Competitions.
Contact Carole McCarthy Secretary: 020
8854 9138 email: cmccarthy@talktalk.net or
Vernon Marks: 020 8460 2354.
Cymdeithas Daeaereg Gogledd Cymru:
North Wales Geology
Contact Jonathan Wilkins 01492 583052
Email Wilkins@ampyx.org.uk
www.ampyx.org.uk/cdgc
Cymdeithas Y Daearegwyr Grwp De Cymru -
South Wales Group -
September 18 The Old Red Sandstone in
Gower, some interesting questions - John
Davies.
October 16 Life on the Edge in South Wales:
The Black Mountain Tuffas - Lesley Cherns
and Louis Emery.
Full details to follow. Contact Lynda Garfield
at secretary@swga.org.uk
West of England
Contact Allan Insole email:
secretary@wega.org.uk
www.wega.org.uk 
West Sussex Geological Society
September 17 Latest discoveries regarding
life around Black Smokers - Dr Richard
Herrington.
September 19 Field trip: Geology of the
Duncton area- David Bone.
October 10  In search of  Mantell's Quarry -
Whiteman's Green - Tony Brooks.
October 15 Scientists through Coelacanth
eyes - Dr Peter Forey.
October 17 Mapping in the Chalk in the Arun
Valley - Prof. Rory Mortimer.
November 19 Haunt of the Hippo: Ice Age
Mammals of Southern England - Dr Danielle
Schreve.
Contact Betty Steel 01903 209140 
Email: kande16@talktalk.net

AFFILIATED SOCIETIES
Amateur Geological Society
September 14 The Lying Stones of Beringer -
Dr Paul Taylor.
October 12 Molluscs of the Crag Sea - Dr Liz
Harper.
November 9 Frank Stokes Memorial Lecture:
Crystals and Crystallinity - Ian Mercer.
November 27 AGM Mineral and Fossil Bazaar.
December 14 Iron Ore Mining in West
Cumbria - Dave Greenwood.
Contact Julia Daniels 020 8346 1056. or Dave
Greenwood agsfinchley@sky.com , field trips:
john.wong@hertscc.gov.uk 
Bath Geological Society
September 1 Club evening.
October 7 Cretaceous Dinosaur Hunting - Dr
David Martill.
November 4 The Danxia (red beds)
Landscapes of SE China: defining a new world
Landscape type - Dr Chris Wood.
December 2 Decoding the Small Shelly Faunas
and the origin of animal phyla - Duncan
Murdock.
Contact Elizabeth Devon:
Email:chairman@bathgeolsoc.org.uk
www.bathgeolsoc.org.uk 
Belfast Geologists' Society
September 11 King Solomon's Mines - John
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Arthurs.
Contact Peter Millar 9064 2886, email:
peter.millar@nireland.com.
Black Country Geological Society
June 19 Field meeting Buxton Volcanics -
Chris Arkwright.
July 24 Field meeting: Joint with the
Woolhope Club - Martley Area - Dr Paul Olver.
For information contact Barbara Russell
01902 650168. www.bcgs.info
Brighton & Hove Geological Society
Contact John Cooper 01273 292780 email:
john.cooper@brighton-hove.gov.uk
Bristol Naturalists' Society
Contact 01373 474086
Email: simonccarpenter@yahoo.com
Carn Brea Mining Society
September 21 Painting a mine with Light -
John Peck.
October 19 National Explosives works at
Hayle Towans DVD with introduction by Kevin
Baker.
November 16 Mineralisation in Cornwall - Old,
New, Borrowed and Blue - Dr Robin Shail.
December 7 Members Medley.
Contact Lincoln James 01326 311420
Cheltenham Mineral and Geological Society
For more information on lectures  contact
Ann Kent 01452 610375
For more information on Field trips contact
Kath Vickers 01453 827007.
Craven & Pendle Geological Society
Contact: Paul_Kabrna@msn.com or
www.cpgs.org.uk
Cumberland Geological Society
www.cumberland-geol-soc-org.uk.
The Devonshire Association (Geology
Section)
September 5-12 Field meeting: Czech
Republic: The Geology and Mineralisation of
Western Bohemia - Dr Richard Scrivener,
Veronika Stredra, Jiri Konopasek.
October 23 Field meeting: Meldon Aplite
Quarry - Dr Kevin Page.
November 13  Ice, Mudland Blood: Lessons
from Climates Past - Prof. Chris Turney -
10.30 at Berkeley Hose, Dix's field, Exeter.
Contact Jenny Bennett 01647 24033 email
J.A.Bennett@exeter.ac.uk
The Dinosaur Society
www. Dinosaursociety.com. Contact: Prof
Richard Moody rtj.moody@virgin.net
Dorset Natural History & Archaeology
Society
Contact Jenny Cripps email:jenny@dor-
mus.demon.co.uk
Edinburgh Geological Society
September 11 Field meeting: Seafield to
Kirkcaldy - Rosalind Garton.
September 25 British Geological Survey Open
Day.
October 2 Field meeting Comrie - Prof. Brian
Upton.
www.edinburghgeolsoc.org
Earth Science Teachers Association
For membership contact: Mike Tuke mike-
tuke@btinternet.com  tel 01480457068
ESTA website www.esta-uk.net
East Herts Geology Club
September 11/12 Field trip to
Northumberland.
September 24-25 Field trip to NE Spain.
October 23 Club 10th Birthday party.

November 4 Charity Lecture: Hertfordshire
Puddingstone and the Romans - Dr Chris
Green.
November 16 Seeing Underground using
remote sensing - Dr George Tuckwell.
Check website for venue or contact Diana
Perkins 01920 463755.
www.ehgc.org.uk email: info@ehgc.org.uk 
Visitors most welcome - £2
East Midlands Geological Society
September 18 Charnwood - John Carney.
September 19 Charnwood - Keith Ambrose.
October 17 Guided visit to the Coal Mining
Museum at Wakefield.
October 23 Going Underground : in search of
Carboniferous coal forests - Howard Falcon-
Lang.
November 20 The Jurassic Coast; a walk
through time - Sam Scriven.
Contact Secretary Janet Slater email. J.slat-
ter@zoom.co.uk
www.emgs.org.uk
Edinburgh Geological Society
www.edinburghgeolsoc.org.
Essex Rock and Mineral Society
September 14 Titan, Saturn's Earth-like
moon - Gerry Workman.
September 19 Field visit: Blockley,
Gloucestershire - Bob Higgins.
October 12 Getting Close to Hell: a trip down
Dreifontein Gold Mine - Alistair Rickards.
November  AGM.
December 14 Annual Social.
Graham Ward for Lectures 01277 218473.
www.erms.org
Friends of the Sedgwick Museum,
Cambridge
Contact: Dr Peter Friend 01223-333400. 
Geological Society of Glasgow
Contact Dr Iain Allison email:
I.Allison@admin.gla.ac.uk
Geological Society of Norfolk
Contact Email: elvin.thurston@virgin.net.
Hastings and District Geological Society
Contact Diana Williams email:
iggyken@aol.com 
www.hastingsgeolsoc.org.uk
Hertfordshire Geological Society
September 10-12 Field meeting: to
Charnwood Forest - Dr Ian Sutton.
October 7 Charles Darwin and the tree of life
- Dr Peter Skelton.
November 4 Geology and Disease - Prof Gerry
Slavin.
December 2 Historical brick, tile and pottery
making in Reading and associate chalk mining -
Dr James Ford.
www.hertsgeolsoc.ology.org.uk
Contact Linda Hamling 01279 423815.
Horsham Geological Field Club
September 8 The Lost World of the Arctic -
Dr Bob Spicer.
October 13 Making and Breaking Asteroids -
Prof. Hilary Downes.
November 10 Impact Cratering and Ejecta
Deposits - Dr Kieren Howard.
December 4 Christmas Party.
Contact Mrs Gill Woodhatch 01403 250371
Hull Geological Society
September 11 Field meeting:Whitby and
Whitby Museum with a fish and chips lunch -
Paul Hildreth.
October 2 Field meeting: Hildenley Quarries

and Brows Hill Quarry - Ricahrd Myerscough.
October 10 Field meeting: South Landing -
Mike Horne.
October 23 joint meeting with Yorkshire
Geological Society.  New Techniques in
Geology - Derek Siveter and Laurance
Donnelly.
October 30 Quaternary Techniques
Workshop - Mike Horne, Roger Connell and
Stuart Jones.
November 27 Microfossils workshop - Mike
Horne, Patty McAlpin and Stuart Jones.
Contact Mike Horne 01482 346784
Email:mike@horne28.freeserve.co.uk 
website http://go.to/hullgeolsoc
The Jurassic Coast
Details are available on the web site at www.
Jurassiccoast.com.  
Leicester Literary & Philosophical Society
(Geology)
September 4 Field meeting: Must Farm nr
Bradley Fen - Cliff Nicklin.
October 6 Antarctica - the largest glaciovol-
canic province in the world and how its vol-
canic products can help reconstruct past ice
sheets Prof. John Smellie.
October 20 Skullduggery:how big was
Leedsichthys - Dr Jeff Liston.
November 1 Monitoring active Volcanoes -Dr
Hazel Rymer.
November 3 Exceptionally well preserved fos-
sils from Charnwood Forest and Christian
Malford - Dr Philip Wilby.
November 17 Fast and furious: witnessing the
birth of Africa's new Ocean.
December 1 Stromatolites: microbes making
rocks - Dr Kenneth McNamara.
Contact  Joanne Norris 0116 283 3127
Email:j.e.norris@ntlworld.com.  www.
Charnia.org.uk
Leeds Geological Association
October 14 Volcano - Ice interactions In
Iceland - Dr Dave McGarvie.
November 11 The Dynamics and deposits of
Braid Bars in the world's largest rivers - Dr
Dan Parsons.
December 9 AGM and Conversazione
Both lectures at 7.00 pm at Ruport Beckett
Lecture Theatre, Leeds University.
Details : Judith Dawson 0113 2781060 or
leedsga.org
Liverpool Geological Society
Contact: Joe Crossley: 0151 426 1324 or
email Igsjoecrossley@hotmail.com.
Manchester Geological Association
September 4 Fred Broadhurst Memorial Walk
- Jane Michael.
October 13 - Meteorites - Dr. Jamie Gilmour.
October 17 Field trip: Farndon and Holt:
Geoconservation Issues Venue  Farndon and
Holt - joint with OUGS  -  Cynthia Burek  
November 13 - The Broadhurst Lectures:
Jurassic Seas, Jurassic Skies
The Blue Lias - Dr. Peter Hardy, Plesiosaurs -
Dr. Leslie Noè,  Ichthyosaurs - Dr. John
Pollard, Archaeopteryx - Dr. Derek Yalden, 
December 11 - The Quaternary of the North
West Cheshire/Shropshire - Professor Peter
Worsley,
Contact  email: Sue Plumb, 0161 427 5835
email secretary@mangeolassoc.org.uk .
All meetings in the Williamson Building,
University of Manchester. 
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Mid Wales Minerals, Fossils and Geology
Club
Contact Bill Bagley 01686 412679.
Newbury Geological Study Group 
Our Field Meetings season runs from October
to July, but providing you with the individual
dates of our Field Meetings does not tie in
very well with the copy dates for the GA
Magazine. Consequently the absolute earliest
we could get any individual Field Meeting
entries published would be for next season in
the December 2010 Magazine issue.
Therefore I feel sure you will understand why
a standard entry, worded as above, in the
Affiliated Societies listings per each
Magazine would suit us best. 
Normally meets on the third Sunday of the
month. 
Details: www.ngsg.org.uk or Mike & Helen
01635 42190
Norfolk Mineral & Lapidary Society
Meetings at St Georges Church Hall
Churchfield Green, Norwich.  19.30hrs every
first Tuesday of the Month except August.
Contact.clansdell@btinternet.com
North Eastern Geological Society
June 19 Field meeting: The Durham Permian in
Sunderalnd and South Shields - Maurice
Tucker.
July 10 or 11 Field meeting: Ingleton Glens
Walk and Craven Fault - Gordon Little.
www.northeast-geolsoc.50megs.com Email:
mavisgill@btinternet.com or 01207 545907
www.dur.ac.uk/g.r.foulger/NEGS.html
Open University Geological Society
Events - listed on http://ougs.org, or contact
Christine Arkwright events@ougs.org 01772
335316
Membership - contact Stuart Bull member-
ship@ougs.org 01244 676865
Reading Geological Society
Contact Christine Hooper- for lectures  0118
9471597 
email: Christine.hooper@talktalk.net
Contact David Ward - for field trips 01344
483563
Royal Geological Society of Cornwall
September 8 Cornish mining landscapes
worldwide - Barry Gamble.
October 13 Prehistoric geologists - Dr
Caradoc Peters.
November 10 Technology of Mining and
Streaming Tim at Carclaze and happy union
stream workings - Colin Bristow.
Contact email: nplummer@cornwall.gov.uk.
01209 860410.
The Russell Society
Email Frank Ince 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 Audrey Tampling 020 8303 9610
Email: Atampling@aol.com.
Southampton Mineral and Fossil Society
September 5 Hampshire Mineral & Fossil
Show  -  time:  10:00 to 16:30 Venue:
Lyndhurst Community Centre, High St.,
Lyndhurst, Hants.  Admission:    Adults £1,
accompanied children under 14 and Rockwatch
members free

Contact: Gary Morse, 01489 787300 Email:
smfs@mineral.screaming.net 
Web site:
http://members.lycos.co.uk/SMFS/smf-
sshow.htm
Contact Gary Morse 01489 787300.
Stamford and District Geological Society
Contact: Bill Learoyd on 01780 752915 email:
billlearoyd@aol.com, cliffnicklin@aol.com; 
Ussher Society
Contact Clive Nicholas 01392 271761.
Warwickshire Geological Conservation Group
September 15 Antarctica Rocks! - Tom
Sharpe (National Museum of Wales).
October 20 Group AGM Conservation in
Warwickshire - Ian Fenwick.
November 10 Speaker to be confirmed.
December 15 Members' posters, displays,
short talks.
Contact Ian Fenwick 01926 512531 emails
swift@ianfenwick.f2s.com.
www.wgcg.co.uk
Wessex Lapidary and Mineral Society
September 14 The Canadian Rockies - Mike
Bowler.
October 12 Club night: Members finds from
Scotland field trip.
November 9 Cabochons - Glyn Henwood.
Contact Pat Maxwell 02380 891890 email:
rwmaxwell@tiscali.co.uk
Westmorland Geological Society
September 12 Field meeting: Honister Slate
Mine and Borrowdale Valley Glacial features -
Dr R Smith.
October 20 William Smith - the Father of
English Geology - the early Years - Dr Peter
Banham.
November 17 Copper Mines in the Lake
District - aspects of mining in the Lake
District - Mark Simpson.
Contact Brian Kettle email:
mr.briankettle@tiscali.co.uk
The Woolhope Naturalists' Field Club
September 4/5 Weekend in Aberystwyth - Dr
Bill Fitches.
September 19 Field meeting: Martley area -
Paul Olver.
October 3 Field meeting: Blaenavon area -
Tom Sharpe.
November 19 The Shetland Experience.
Contact Sue Hay on 01432 357138 or
svh.gabbros@btinternet .com
Yorkshire Geological Society
October 23 joint meeting with Hull Geological
Society.  New Techniques in Geology - Derek
Siveter and Laurance Donnell
December 4 AGM And President's Day
Contact Trevor Morse 01833 638893
www.yorksgeolsoc.org.uk
HISTORY OF GEOLOGY GROUP
HISTORY OF APPLIED GEOLOGY
PROGRAMME
DAY 1 TUESDAY 16th NOVEMBER 2010
09.30-10.30 Registration. Tea and Coffee
10.30-11.00 Anglo-Irish "advances"?: William
Smith (1769-1839), James Ryan (c.1770-1847)
and the invention of scientific mineral
prospecting Hugh Torrens
11.00-11.30 The life and work of Thomas
Sopwith (1803-1879): mining engineer & sur-
veyor and
geologist David Greenwood
11.30-11.45 Short break

11.45-12.15 W. Henry Penning: A 19th century
applied geologist Martin Culshaw and Alan
Forster
12.15-12.45 The contribution of the Royal
School of Mines to Applied Geology Dick
Selley
12.45-13.15 John Stuart Webb FREng and
Applied Geochemistry at the Imperial College
of
Science and technology, London Richard
Howarth
13.15-14.30 Lunch (including HOGG AGM
chaired by Alan Bowden)
14.30-15.00 The ideas, social pressures and
practical needs driving the development of
groundwater supplies in the UK over the past
400 years John Mather
15.00-15.30 Luna B. Leopold - hydrogeologist
Steven Wainwright
15.30-16.00 John Milne: father of modern seis-
mology - his life and work Paul Kabrna
16.00-16.30 Tea and posters
16.30-17.00 Sand, wind, war and water - the
extraordinary work of Ralph Bagnold Michael
Welland
17.00-17.30 Agates and WW2 Alan Bowden
17.30-18.00 The ground instability legacy
resulting from historical chalk mining in south-
east
England Clive Edmonds
Questions and answers
18.15 Wine Reception (Lower Library)
19.30 Dinner at Getti's restaurant, Jermyn
Street
DAY 2 WEDNESDAY 17th NOVEMBER
2010
09.30-10.30 Single Day Registration. Tea and
Coffee
10.30-11.00 European "schools" of applied
micropalaeontology: science driven by conflict
and competition Haydon Bailey
11.00-11.30 Interesting claims for Nummulites
from Herodotus to madness! Dick Moody
11.30-11.45 Short break
11.45-12.15 The history of petroleum explo-
ration: multiple evolving technologies based on
a handful of underlying principles Ken Chew
and Anthony Spencer
12.15-12.45 Aspects of geological employment
in the extractive industries and the rise of the
EIG Geoff Walton
12.45-13.15 Geomaterials Ian Simms
13.15-14.30 Lunch and posters
14.30-15.00 Mineral exploration in Britain - the
last 50 years Tim Coleman
15.00-15.30 Peak District mining Richard
Shaw
15.30-16.00 Scientific advice vs government
policy: the case of the Haswell Colliery disaster
(1844) Anthony Brook
16.00-16.30 Tea and coffee
16.30-17.00 Contaminated land Paul Nathanail
17.00-17.30 Geology and landslips Ed
Bromhead
17.30-18.00 UK site investigation in the early
1960s Max Barton
18.00 Closing remarks
Cost £20 for GA Members: To  Registermail:
rtj.moody@virgin.net for a Meetings
Registration Form. Deadline for receipt of reg-
istration form: 30th October 2010.
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Eighteen members assembled on
Saturday morning, 8 May 2010, at the
church of St Eata, Atcham (SJ 541
092), a few miles south-east of
Shrewsbury, to examine their first
church, and to receive an introduction,
the programme brochure and route
details, for the weekend. It was
explained that, in the case of all the
churches to be visited, as there would
be insufficient time to provide a full
archaeological and historical account,
some of this was provided in the
brochure. Instead, emphasis would be
placed on rock types used and the man-
ner in which these stones were
emplaced.

The walls of Atcham Church were
noticeably constructed of large blocks of
at least three different sandstone types.
A few of these provided evidence of
having been used in earlier building
activity illustrated by Roman lifting lugs
and ornamentation (Fig. 1). With the
remains of Viroconium (Uriconium), the
large Roman city less than a mile away,

this would appear to be re-used materi-
al from that source. There, Cantrill
(1931) had identified the principal
building stones as “a red sandstone
from the Keele Beds of the Upper Coal
Measures”, “a grey-white freestone
occasionally with a purple tinge, of Big
Flint Rock of the Middle Coal Measures”,
and the Ordovician, Caradocian, Hoar
Edge Grit, which is a white, conglomer-
atic sandstone. Each of these rock types
was identified in the walls of Atcham
Church but certain walls illustrated evi-
dence of repair, the rock used being
another sandstone with very well-
rounded grains, identified as being
comparable to the Triassic material that
has, in recent centuries, been extracted
from the quarries at Grinshill to the
north of Shrewsbury.

Next, attention was drawn to the west
corners (or quoins) of the church nave
and the manner in which the Roman
stones had been used. In particular,
many were observed to have their bed-
ding orientated vertically, a style that I
have shown  to be of Anglo-Saxon ori-
gin (Fig. 2). In their original Roman use,

these same stones would have been
used with the bedding placed in the typ-
ical horizontal attitude. The NW quoin
illustrated this pattern very clearly. Also
at this corner,  the plinth at the foot of
the wall could be seen to continue
beneath the church tower, indicating
that this west tower, which possesses a
Norman west doorway, was of younger
age. Although the chancel possessed
late 13th century windows, the lowest
stones in its eastern quoins also dis-
played an Anglo-Saxon pattern.
Therefore the outline of the early Anglo-
Saxon church could be determined as
that of the present nave and chancel.

Other features of the fabric of this
church were examined but possibly the
most important detail related to the
position of the church relative to the
adjacent River Severn. It was pointed
out that, possibly due to the building of
the relatively new adjoining road
bridge, the river was now clearly erod-
ing the river bank beside the church,
with the possibility of the building's
eventual destruction.

A short stop to view the remains of
the Viroconium site was followed by an
examination of the adjoining Wroxeter
Church (SJ 563 082). As at Atcham
large re-used blocks of stone from the
Roman site were common. Even the
gateway to the churchyard incorporated
two Roman columns of Middle Coal
Measures, Big Flint Rock, apparently set
on Caradocian, Hoar Edge Grit.

Viewed from the north the church
walls were particularly revealing: the
original nave had unusually been
extended westwards, for the early NW
nave quoin built of large Roman blocks
was clearly evident (Fig. 3). When
examined with a lens these stones
revealed bedding orientations rising

from the lowest visible stone; BVFR,
BVFL, BVFR, BVFR, etc; in typical
Anglo-Saxon format (Fig. 2). The wall
built of smaller stones at the western
end of the nave was, from its window
style, probably built in the late 13th
century.  Towards the east end of the
north nave wall an early window includ-
ed a round Roman column stone as part
of its infilling. The NE quoin of the early
nave had been overlapped by a later
Norman chancel, which contained a
number of re-used Roman tiles.

Other parts of the church fabric were
examined and the use of the Triassic,
Grinshill Stone in the relatively modern
porch was particularly noteworthy, as
was the remarkable font which was con-
structed from the enormous base of a
Roman inverted column.
A brief hostelry lunch was taken below

the Silurian, Wenlock Limestone escarp-
ment to the south-east, before this was
ascended, to travel through pictur-
esque, Much Wenlock to reach St Giles
Church, Barrow (SJ 657 000).  

Barrow Church is constructed from
Coal Measure Sandstones (probably
from two different sources) and shows
evidence of being constructed during
Anglo-Saxon and two different Norman
periods. Although before my study the
nave had always been described as
entirely Norman (as portrayed by the
style of certain windows), careful scruti-
ny of the nave quoin stones revealed
that they were laid in patterned Anglo-
Saxon style. The chancel displayed fea-
tures from this architectural period that
were first recognised by Cranage
(1901) and subsequently described by
Taylor and Taylor (1980). In the north
wall of the chancel a double-splayed
window was present as well as the rem-
nants of a pilaster-strip (Fig. 4). In the

Early Churches and Fossils of the Welsh Borderland: 
8 and 9 May 2010 - Part One

Fig. 1  Re-used Roman stones make up much
of this wall at Atcham Church.

Fig. 2  Orientation patterns of rock bedding (stratification) that typically occur in churches in the
Anglo -Saxon period: (A) in a quoin, B) in a pilaster-strip, C) in jambs of arches.
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latter, the stones were emplaced in
Anglo-Saxon style (Fig. 2B). Again,
using the stone bedding orientations,
the eastern quoin stones of the chan-
cel, being laid horizontally, could be
shown to no longer be original, and
internally, the chancel arch jambs
could be observed to be somewhat
modified.

Additionally, it was pointed out that
Norman masons had modified the
chancel by inserting first a window and

then a cross-cutting priest's door in the
south wall. At the west end of the
church, the west door to the nave, cre-
ated in early Norman times, had been
enclosed in a later Norman tower. A
medieval north transept had been
rebuilt in 1688 and a south porch
added at some later period.

Passing back through Much Wenlock,
the party ascended the Wenlock
Limestone dip slope and briefly viewed
one of the many quarries on Wenlock
Edge. Here, typical fossil colonial
corals and the rock lithologies were
examined. It was noted that the quar-
ries were originally worked for agricul-
tural lime, for the thin bedded or nodu-
lar, rubbly nature of the stone made it
unsuitable for building purposes.

The party travelled next along the
Wenlock escarpment towards the
south-west to descend the scarp
through Longville in the Dale to
Rushbury Church (SO 514 918). This
church is situated at the scarp foot
near to the junction of the Wenlock
Shales and the underlying Upper
Llandovery. The chancel and west
tower, from their architectural fea-
tures, appear to have been built short-
ly after 1200, and their walls consist
mainly of blocks of muddy-limestone
providing members with a fossil
bonanza. Solitary and tabulate corals
(such as Lyopora savosa), strophome-
nid brachiopods, Leptaena, and
numerous specimens of Pentamerus
oblongus were identified. It was evi-
dent that the rock must have been
extracted from a very local exposure of
the Upper Llandovery, Pentamerus
Beds.

The church nave is regarded as being

the oldest part of the church and this is
reflected particularly in the early
Norman character of the blocked north
doorway. It was pointed out that the
lowest 0.5 to 1.5m of the nave walls
were laid in herringbone style and that
the jambs of this doorway appeared to
break through this walling, to indicate
that the lowest walling of the nave
could well be Anglo-Saxon in origin.

Attention was next drawn to the
interesting stonework of the vestry,
built in 2004. The distinctive brownish
stone had been obtained from a bridge
from the local disused Much Wenlock
railway, but could be identified as
Caradocian, Soudley Sandstone. The
Soudley Stone had been used in a
number of local buildings, such as the
local church at Hope Bowdler when it
was completely rebuilt in 1863, where
it could be examined and some of its
distinctive fossils could be seen.
Members instead decided to view the
much overgrown quarry at Soudley
(SO 477 918). Unfortunately, with rain
falling, the details of the quarry, where
the Sandstone is overlain by the
Heterorthis alternata Limestone, were
only briefly examined. However speci-
mens of the distinctive Soudley
Sandstone brachiopods, Sowerbyella
sericea and Strophomena grandis were
collected.  

The journey to the final church of the
day took the party's convoy of cars
over the Wenlock escarpment by minor
roads to St Peter, Diddlebury (SO 508

853). In the north wall of the interior
of the nave, this church provides a
remarkable example of perfectly exe-
cuted, Anglo-Saxon herringbone work,
in which there is  a double-splayed
window (Fig. 5). With the principally
Norman tower abutting the nave, an
added 13th century south aisle and a
17th century north transept, the only
earlier quoins readily visible for exam-
ination were those at the eastern end
of the chancel. Although rebuilt, these
both exhibited Anglo-Saxon bedding
orientations in their lowest stones of
local arkosic sandstone from the Lower
Old Red Sandstone. Traces of the orig-
inal NE nave quoin were noted just
west of the transept at the point where
the wall plinth turns into the wall and

to the south.
The majority of the stone fabric in

this church was of various sandstones
from the Lower Old Red Sandstone,
but one heavy buttress adjoining the
tower was constructed of the very local
argillaceous limestone from the upper-
most Ludlovian. This revealed distinc-
tive fossils such as Serpulites longis-
simus, and species of Camarotoechia,
Pterinea and Orthoceras.

Saturday finished with a test….. what
was the unusual millstone like stone
just outside the porch (Fig. 6)? The
stone was probably a Ludlovian, slight-
ly calcareous flagstone, but what of
the shape? The Rector was to provide
the answer - it was the one-time tower
clock face now inverted and set in the
path!

John Potter
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To be continued in the next magazine.....

Fig. 4  Just left of the party members stand-
ing before the north chancel wall at Barrow ,

the remnant of a pilaster-strip is visible.
Further east there is a double-splayed Anglo-

Saxon window .

Fig. 5  The excellently executed Anglo-Saxon
herringbone work and double-splayed window

in the interior of the north nave wall at
Diddlebury Church.

Fig. 6  The rector of Diddlebury Church (with
umbrella) offers a prayer while members try
to identify the unusual stone in front of the

porch.



Most museums rely on the help of volunteers for assis-
tance in a wide range of their activities - both in the pub-
lic eye and behind the scenes. For some smaller museums,
volunteering is their life-blood and many museums would-
n't survive without voluntary assistance. Traditionally, vol-
unteering in museums has been an invaluable source of
work experience for students and other jobseekers, look-
ing for paid positions in the museum and heritage sector.
Volunteering can also be an excellent way for people of all
backgrounds and interests to keep busy, motivated and
active.

Volunteering is a two-way process, with clear benefits for
everyone involved. Volunteers will obtain valuable work
experience and training, meet new people, and in many
cases gain opportunities to work with amazing collections
and specimens. Equally, volunteering is of huge benefit to
museums, effectively expanding the workforce in what are
generally poorly-funded, understaffed and overstretched
institutions. 

Paid posts for geologists in museums are now few and
far between. However, many local authority and larger
museums will at least employ a natural science curator to
look after the geological and natural history collections.
Many museums will have collections of rocks, minerals and
fossils, sometimes dating back to the earliest years of geo-
logical enquiry in Britain.

Opportunities for volunteers with an interest and knowl-
edge of geology can be wide-ranging. At the Warwickshire
Museum, where I work, volunteers have played a major
role in documenting the diverse collections of rocks, fossils
and minerals. For example, between 2001 and 2003 a
small team of local enthusiasts carried out a complete
audit of geological specimens held within the museum
stores. By providing location data for more than 15,000
specimens, they ultimately generated a paper-based
inventory that has become a key tool in the Warwickshire
Museum's computer documentation programme. This work
would not have been possible without them. Amongst the
volunteer team, there was a graduate geologist seeking
work experience, as well as a retired person who was a
keen member of the local geology group. All team mem-
bers enjoyed the flexibility associated with voluntary work,
and the opportunities to handle, discuss and learn about a
wide range of geological specimens from all over the
world.

In other museums, geological volunteers might be called
upon to assist with display work, interpretation, rock and
fossil preparation or even fieldwork. Some museums might
even offer out-of-pocket expenses for travel, or other ben-
efits.

If you are looking to become a volunteer, don't neces-
sarily limit your efforts and applications to the large city
and national museums. Larger institutions may well be
overwhelmed with requests for unpaid work and there
could be long waiting lists. By applying to smaller muse-
ums, you may well get a broader range of experience. If
you have specialist knowledge, experience or qualifica-
tions, you could find yourself in high demand by smaller
museums without specialist curators. 

For your own peace of mind, you might want to treat
your enquiries around voluntary work as if you are apply-
ing for a waged job. Find out about the museums you are
interested in, look at their websites, visit them and talk to
front-of-house staff. Many museums, especially the larger
institutions, have published volunteer policies or agree-
ments. These are well worth looking at in advance and
many are available on the Internet. Be prepared to supply
a curriculum vitae, attend an informal interview and
receive a guided tour. 

Museums generally like regular volunteers. While a

degree of flexibility is normally acceptable, your chances of
finding a good voluntary position will be greatly increased
if you can commit yourself to specific, regular times and
days. 

And don't forget that your voluntary experience is as
much about quality as quantity. If you're using voluntary

work to gain work experience, gain some added value by
talking to staff, discussing curatorial issues and the many
other challenges and opportunities facing a modern muse-
um. If you're a retired teacher or geologist looking for an
interesting spare time activity, a morning spent working on
some exotic minerals can be extremely rewarding. You'll
find that collections staff won't need an excuse to tell you
everything you'll want to know about their specimens.

In short, volunteers play a vital role in museums and
contribute significantly to all aspects of museum work.
Geological collections in understaffed museums are crying
out for specialist attention, so don't let your skills go to
waste!

Dr Jon Radley
Keeper of Geology

Warwickshire Museum
jonradley@warwickshire.gov.uk

Volunteering in Museums

A county Museum - the Warwickshire Museum in Warwick

Part of a typical museum collection - a tray of well-documented Chalk
fossils
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Summer days have seen Rockwatch
out and about over many parts of the
country at member-only field trips and
public events. The last May Bank
Holiday we were at Papplewick
Pumping Station just outside
Nottingham for a two day public event.
This fantastic Victorian pumping sta-
tion still gets “steam up” in its huge
boilers for open days, demonstrating
how water was pumped around the
area in the past. Trips to the exquisite
underground water storage area
enabled visitors to see this amazingly
beautiful structure – it could almost
have been a ballroom! Rockwatch
shared a marquee with BGS, braving
high winds and rain, so that some of
our activities had to be modified on the
day, to accommodate the buffeting
winds! Nonetheless, we had lots of vis-
itors of all ages keen to explore the
Triassic past of the area and learn
about its rocks and fossils, including
some very early land animals that
would have lived there.  

Our field trip to Ecton Hill Field
Studies Centre and copper mine in the
Peak District National Park, was a
great success and the weather was
beautiful. We explored the old mine
workings from the hills above the mine
and learnt about the structure of the

area before exploring the mine after a
picnic lunch. The whole site is an SSSI
(Site of Special Scientific Interest)
where copper and lead deposits were
worked for some 3,500 years from the
Bronze Age until 1891. Whilst half the
group explored the mine the rest did
some experimental work, with some of
the youngsters becoming experts at
buddling and gold panning in a very
short time! Some years ago, the
Centre was the recipient of a Curry
Fund grant, so it was good to have the
opportunity to visit and enjoy the
splendid facilities there. Our thanks to
Peter Kennett and Peter Lane for lead-
ing the event

We had a superb weekend trip to
mid-Wales in July, hunting trilobites
with one of the biggest groups ever on
a Rockwatch field trip. The trilobites

literally fell out of the rocks in an old
quarry near Llandrindod Wells which
thrilled everyone, and generated a
highly competitive spirit between par-
ents and children to see who could find
the most! In the afternoon, we drove
out to Cwm Craig Ddu, using the guide
(no. 5) produced by the South Wales
Group of the GA and found some trilo-

bite bits and pieces and quite a lot of
brachiopods; not as productive as the
quarry, but a beautiful setting and
some interesting geology. Our second
day was, in true Welsh style, rather
wet! Garth Bank was reluc-
tant to yield up much in the
way of fossils, so after a
good walk through the for-
est, we drove to Aberedw
Rocks. Here, we battled our
way through head-high
bracken and drizzle and
made it to the rocks, where
the youngsters were delight-
ed to find more fossils to add
to their collection. Our
thanks to Steve Howe for
leading such a successful
trip.

We managed to slip in an
extra trip to Coln Gravel
Quarry in the Cotswolds
which happened to coincide
with an air display at nearby Fairford,
much to the delight of some of the par-
ticipants on the trip, as we had a
“bird’s eye view of the display from the
quarry! Some of the Oxford Clay had
been exposed specifically for the trip,

thanks to the quarry manager and this
meant that lots of superb ammonites
were found including Kosmosceras,
the Rockwatch logo, which is always
thrilling. Quite a lot of fossil wood was
found and some were lucky enough to
find excellent, uncrushed zonal
ammonites, (mainly Kosmosceras
Jasoni), found lying about the quarry
and when they cracked open septarian
concretions (Cow stones). This time,
though, there were no finds amongst
the Ice Age gravels at the site. We are
really grateful to Hanson Aggregates
for permission to visit the quarry and
to Neville Hollingworth for leading it.

Our eighth annual residential field
trip to Dorset this year was, yet again,
fully booked. As well as families who
have been on all the previous trips,
including three 18 year olds and two
16 year olds, we had a number of new
families joining us. On our first
evening we had a walk out to Dancing
Ledge, where the children were excit-
ed to find their first fossils of the trip!
We looked at the remains of the
coastal quarries along this stretch of
coastline and were regaled with stories
of smugglers and spooks, and had
great fun walking back through the
darkened fields to Leeson House. 

We spent a day exploring the geolo-
gy around Kimmeridge, thinking about
depositional environments, rock struc-
tures and petroleum exploration, very
relevant with Europe’s biggest on-
shore oil field, Wytch Farm, within eye-
sight. But, the highlight of the day was
the visit to Steve Etches’ Museum.
Everyone was thrilled to see Steve’s
world class collection of Kimmeridge
fossils and I am sure it was an encour-
agement to many of the youngsters to
see what Steve had found locally. We
were very privileged that he accompa-
nied us down to the beach at
Kimmeridge later in the day, but sadly,
his expertise at great fossil finds
deserted him on this occasion!

Our second day was spent exploring
the quarrying industry on the Isle of
Purbeck. Most of the quarries we
explored were no longer actively being
worked, but we were able to collect
from them, look at the geology and

ROCKWATCH

Ecton Apes Tor

Trilobite hunt in Wales

Geology on the beach Swanage

Steve’s museum



work out depositional environments.
We walked over quite a lot of Purbeck
that day and it was a good opportunity
for the youngsters to see local geolog-
ical distinctiveness in action. For peo-
ple who wish to explore this fascinating
area on their own, the CD *, reviewed
in the last issue of the GA Magazine,
will give you all the information you
need to ensure a successful visit. 

Our final full day saw us exploring
Studland, Agglestone Rock, Ballard
Down, Swanage Bay, Durlston Bay and
almost to Durlston Head. But, there
was an element of cheating! We were
ferried by minivan between Studland
and Swanage Bay, thus omitting the
walk over Ballard Down which, it was
felt, would make the day just that bit
too long. We did some simple geologi-
cal mapping exercises through the day
and during the lunch break on the
sands of Swanage Bay, near the junc-
tion between the Chalk and Wealden
strata. A sunny walk along the beach
and an ice cream revived us all, then
we headed off to Durlston Bay and a
scamble down the cliffs at Peveril Point
and round the base of the cliffs, hoping
to find evidence of dinosaurs. But,
though lots of fossils were found, no
dinosaurs this time!  After a final climb
up the zigzag path to the top of the
cliffs, the mini bus was waiting to take
us back to Leeson House.    

A fun group activity on the last morn-
ing saw us making a huge ammonite
sculpture (Kosmosceras, naturally!)
which we hope will decorate the games
room at Leeson House when we return

next summer!
Our thanks to Barry Cullimore and

staff at Leeson, Alan Holiday, Richard
Edmonds and Sam Scriven for their
superb leadership and help on this
visit.

In early August we had a very suc-
cessful trip to Walton-on-the-Naze
where we explored the fossils of the
Red Crag and the London Clay.
Everyone found lots of fossils in the
Red Crag including Neptunia contraria,
Glycimeris glycimeris, Natica and many
gastropods and bivalves. The London
Clay sections yielded some wonderful
shark teeth, fossil wood and lots of
pyritised bits of plants and trees.
Thanks to Gerald Lucy, Graham Ward
and Geoff Swann for leading this visit.

Our day at the Somerset Earth
Science Centre must have been one of
the wettest of the summer but, in spite
of the rain, it was a fantastic day! We
began with a walk to see an extinct
volcano in Moons Hill Quarry. This sur-
prised most people in the group, but
the andesitic volcano was active here
some 427 million years ago, during the
Silurian and is now being quarried for
road stone. After peering down into the
centre of this extinct volcano and hop-
ing to find evidence of its past geolog-
ical history from rock samples on the
roadside, we headed back to the splen-
did new “state of the art”, sustainable
Centre, only opened last year, to make

our own volcanoes. Under the expert
tutelage of Elizabeth Devon and Vicky
Griffiths, the children made very vio-
lent, erupting volcanoes, amidst great
hilarity. There were games to play
based on volcanoes and earthquakes
to help the children understand the
issues behind the difficulties of predict-
ing earthquakes and volcanic eruptions
– all good fun, but with serious, under-
lying information. And even the ducks,
from the pond outside the windows,
joined in the general hilarity, quacking
at the windows! After lunch we headed
out to Tedbury Camp Quarry. This is an
important geological site close by that
demonstrates a classic angular uncon-
formity between the Carboniferous and
the Jurassic. Even the rain could not
quash the group’s enthusiasm and lots
of oysters, bivalves and some very nice
calcite specimens were found.
Everyone agreed that it had been an
excellent day. Our thanks to Gill

Odolphie and colleagues of the Centre,
to Elizabeth and Vicky for their geolog-
ical guidance during the day and to
quarry owners John Wainwright & Co.
Ltd., for access to the quarry. 

Our final event of the summer was at
Hertford Museum for its Family Fun
and Fossil Day. I’m delighted to say
that it was so successful that the num-
ber of visitors was double that at any
other event the Museum held during its
summer season of special activity
days! From the moment the doors
opened to closing time, visitors were
queuing to get into our Rockwatch
activities; in fact, there were so many
that a timed entry system had to be

introduced! We offered fossil plaster
casting, always a great favourite, fossil
wax rubbings, fossil and rock explain-
ing, paper games and colouring activi-
ties for the younger children. Even par-
ents were desperate to make a fossil
and a few were allowed to do so during
the very rare, slightly quieter period
over lunch time. 

As ever, we are so grateful for the
help and support that we get for our
Rockwatch events. Parents and chil-
dren do seem to enjoy what we offer –
the challenge is to keep up with the
demand for field trips and public
events throughout the country. If you
wish to help or have an area with inter-
esting geology, do get in touch, we’d
love to hear from you.

Susan Brown
Chairman

* CD – “The Purbeck Limestone Group,
Virtual geology field trip to Purbeck
limestone quarries in South Dorset”.
Available from: Alan Holiday, 7
Whitecross Drive, Weymouth, Dorset
DT4 9PA. 
Price £5 inc. p&p.
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On Saturday 22nd May 2010,
GeoSuffolk hosted a meeting of twenty
six GA members and friends to show
us some of the varied geology of the
Suffolk coast. The trip was led by
Roger Dixon and Bob Markham (who
both cut their geological teeth in this
part of the world), ably assisted by
Barry Hall. The group met at Sutton
Heath picnic site, close to Sutton Hoo,
the burial place of the Saxon kings of
this area. Having disentangled our-
selves from wild flower seekers we
were first briefed on the itinerary for
the day and then, sharing cars, set off
down the peaceful lanes of rural
Suffolk in glorious sunshine.

The first stop was the ‘island’ of
Sutton Knoll (TM 305440), an isolated
outcrop of Coralline Crag (about
3.75Ma) standing proud of the sur-
rounding Red Crag (about 2.5Ma).
Sections cleaned up by GeoSuffolk
showed both the complex Pliocene
geology and the ancient boulder-
strewn wave cut platform, which
demonstrated that the Knoll had been
an actual Pliocene island. GeoSuffolk is
managing this important site with the
assistance of the landowners, the
Sutton Hall Farms. As well as improv-
ing the sections and providing inter-
pretations, GeoSuffolk is recreating a
Pliocene forest here. The very pleasant
first task of the day was for the atten-
dees to take part in the official opening
of the new protective stock-proof
fence, (which protects the new forest),
supported by a Curry Fund grant. As a
member of the Curry Fund panel pres-
ent on the excursion, I explained the
origins of the Fund (see GA Magazine
vol. 6, no. 3, 2007) from which numer-
ous geological grants and loans have
been made. The ribbon, which being
held by those present, was then cut
and I commended GeoSuffolk for this
novel approach to bringing geology to
a wider audience.

After a walk around Sutton Knoll to
look at the geology, the group moved
on to the foreshore outcrop of London Clay at East Lane,

Bawdsey (TM
356397). The
recent construc-
tion of new sea
defences (June
2009 & February
2010) is provid-
ing a wonderful
opportunity for
geologists, as the
adjacent coast-
line is now rapid-
ly eroding, with
superb exposures
of the London
Clay on the fore-

shore and approxi-

mately 2.5m of Red Crag in the cliffs.
Pyritic debris from the London Clay
yielded a few shark and ray teeth, as
well as a large amount of woody mate-
rial. The Red Crag was richly fossilifer-
ous with abundant molluscs but the
find of the day must have been the rhi-
noceros molar from the lower jaw of
Dicerorhinus megarhinus discovered
by me (DB)! Unfortunately, the rest of
the animal couldn't be found despite
diligent searching.

Alderton House Pit (TM 328412) was
the next stop, where the Red Crag is
exposed in a pit, which is now much
overgrown. Two faces, some 50m
apart, were inspected and a variety of
fossils were collected. These included
many molluscs as well as numerous
specimens of the Pea Urchin,
(Echinocyamus pusillus), solitary
corals and rolled bryozoa derived from
the Coralline Crag. The final stop of the

day was Tarrant's Wood Pit at Ramsholt
(TM 303422), last visited by the GA in
1947. This pit benefited from recent
working and provided a substantial
working face up to 8m high. Sand
waves and smaller-scale ripples, peb-
ble beds and many other sedimentary
features were clearly visible, enabling
our leaders to discuss the depositional
details of the Red Crag. Fossils were
not immediately seen to be abundant,
but closer inspection revealed an abun-
dance of material to collect. Molluscs
were most common with one particular
layer yielding large numbers of the
gastropod, Nucella incrassata. encrust-
ed with barnacles.

A vote of thanks by Geoff Swann
ended an interesting and successful
day. GeoSuffolk, with special thanks to
Roger Dixon and Bob Markham, is to
be congratulated on their efforts in
putting this trip together.

Anne and David Bone

Field trip report - A day on the Bawdsey Peninsula
Saturday 22nd May 2010

Official opening at the Pliocene Forest, Sutton Knoll

Coralline Crag section at Sutton Knoll

Red Crag over London Clay, East Lane,
Bawdsey with David and Jeff Bone

Red Crag rhinoceros molar found at East
Lane, Bawdsey

Tarrant's Wood Pit, Ramsholt, with 
Di Clements and Steve Tracey
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In March 2009 GeoSuffolk applied
for, and was awarded a £372 grant
from the Curry Fund of the Geologists'
Association. This was to create a
'Pliocene Forest' - a plantation of rep-
resentative plant genera that had
existed during Coralline Crag times, at
Sutton Knoll in Suffolk. Inspired by two
pollen analyses from the Coralline
Crag, one from Sutton itself, the con-
cept arose as part of a continuing pro-
gramme of site development and
enhancement. The initial project was
reported in the GA Magazine Vol. 8,
number 3, in 2009. 

The success of this innovative forest
project as an educational tool and
focus of interest is undoubted and has
aroused considerable interest among
visitors and field groups, appealing to
both specialist and non-specialist alike.
So much so that GeoSuffolk decided to
expand the 'Pliocene Forest' onto a
much larger scale and take a longer-
term view, of the order of ten years
and beyond. The landowner of Sutton
Knoll gave general approval for
GeoSuffolk's ongoing Site Management
Plan and, in particular,  the expansion
of the 'Pliocene Forest'. As Sutton Knoll
[Rockhall Wood] is a SSSI, GeoSuffolk,
through the landowner, also applied to
Natural England for consent to make
these changes, justified on scientific,
educational, aesthetic and general
interest grounds.

In March 2010 a further grant of
£1,692 was awarded by the Curry Fund
of the Geologists' Association to fence
an expanded planting area of some
900 m2, centred on the original enclo-
sure. The fencing contractor, Jeff
Redgrave, a geologist with a particular
interest in this project, had worked on
comparable projects before.
Meanwhile, GeoSuffolk was committed
to funding the plants themselves.
Accordingly, some £170 had been
raised by January 2010, partly through
the raffle of a Sciadopitys and sale of
Suttona antiquior postcards at the
2009 GA Festival. In addition, a suc-
cessful sponsorship scheme has been
launched.

Planting is being stepped over time
so that there are never more young
trees and shrubs than can be looked
after (or afforded!) in a season and
their ages will vary. As a result, there
are now multiples of the same plant at
different growth stages with a sub-
theme of strong contrast between
species of the same genera, and repre-
sentative species that add something
additional to the site. Bush and shrub
forms of some of the tree genera are
also being planted as under-storey.

Therefore, spring 2010 season saw
the planting of several donated and
sponsored trees:
Tsuga canadensis (Eastern hemlock,

tree form); Abies nordmanniana
(Caucasian fir, after duty as a
Christmas tree in Barry's - see below -
front room); Cryptomeria japonica
'Lobii nana' (dwarf form); C. japonica
'Sekkan-sugi'  (foliage); Platycarya
strobilacea (the user-friendly version
of the Caucasian walnut); Sciadopitys
verticillata; Microbiota decussata
(dwarf cypress native to Siberia);
Cunninghamia lanceolata (China fir);
Picea breweriana; P. omorika; P. pun-
gens 'Hoopsii'; Quercus suber; Betula
utilis var. 'Jacquemontii' (visual
impact); Metasequoia glyptostroboides
(Dawn redwood); Ostrya carpinifolia
(Hop hornbeam).

And there is a long 'wish list'!
Project manager, Barry Hall, is main-

taining a 'Forest' database, which
includes name, type of plant, height
and spread at planting, date of plant-
ing, location, source and cost and
donor/sponsor. Monitoring and record-
ing of rainfall has been initiated and
the height of the water table at two
places on-site is being measured as a
related project.

A highlight of the year was the 'grand
opening' of the newly planted exten-
sion at the start of the GA field excur-
sion to the Bawdsey Peninsula on 22
May 2010. David Bone, as a represen-
tative of the Curry Fund committee,
said a few choice words about the work
of the Curry Fund, before cutting the
obligatory red ribbon and declaring the
'Pliocene Forest' open! Barry later gave
the group a guided tour of the 'Forest'.

This unique locality is an important
and valuable part of Suffolk's geologi-
cal heritage. The extended 'Pliocene
Forest', as part of the programme of
site development, will stimulate appre-
ciation and understanding of this
unique site in a novel way. It already
forms a geo-feature in its own right,
with a printed 'trail' leaflet to guide vis-
itors and an explanatory panel both
planned for the future.

Further tree sponsorship is always
gratefully welcomed!

Roger Dixon

THE 'PLIOCENE FOREST' GROWS 

Fig. 1. Work just starting on the
extension fencing.

Fig. 2. Work in progress - Jeff Redgrave
at the lower end of the site.

Fig. 3. Work in progress - the upper
gate.

Fig. 4. The completed extension 
fencing.

Fig. 5. David Bone cutting the ribbon to
open the new extension to the

'Pliocene Forest'.

Fig. 6. Barry Hall describing the 
merits of Sciadopitys verticillata to

the GA field party.



The investigation, conservation and remounting of a large
ichthyosaur for Dorset County Museum - a project supported by
the Curry Fund

While undertaking a conservation
audit of the geology collections at
Dorset County Museum and cleaning
fossils, a large (2.3m long) and
almost complete wall-mounted
ichthyosaur in a frame was found to
have a deep, long crack running
along the top of the specimen.
Purchased in 1885 by the museum
and presumably mounted soon after,
it was not known how long this crack
had been there and whether or not it
was a symptom of internal pyrite
decay (small areas of pyrite decay on
the surface had been treated before).
As the specimen was mounted above
a public stairwell, it was decided for
health and safety reasons, as well as
for the long-term future of the fossil,
that the specimen should be removed
and investigated.

This proved to be more complex
than expected - it was too heavy
even for six healthy people to move
easily and, when the specimen was
dismantled to assess its condition, it
was found that the mortar it was
embedded in had either deteriorated
badly (having been reduced to pow-
der over the years) or had never set
properly. Fortunately, no traces of
pyrite decay were found inside the
specimen, so the original, worrying
crack was probably due to the sag-
ging and settling of the specimen as
the surrounding mortar failed. The
top layer of mortar was quite strong
and this had disguised what was hap-
pening internally.

As the mounted specimen had been
far heavier than necessary, the
opportunity was taken to reduce its
weight by using modern materials
and techniques. All the old mortar
was removed, as well as all the origi-
nal plaster gap-fills, beeswax and
ancient organic glues (samples were
kept for future research). These were
replaced with modern, archival-quali-
ty materials, including Plastazote
foam, Jesmonite acrylic resin and
Paraloid B72 (used as adhesive, con-
solidant and gap-filler). About 190kg
of mortar was removed and replaced
by about 25kg of wood, resin and
glass fibre.

The opportunity was also taken to
clean the whole specimen and pre-
pare it further. It had been covered in
layers of old varnish and had traces
of paint around the edges. These
were removed by using an air abra-
sive 'Swamblaster' unit that provides
a tiny jet of compressed air, lightly
laced with sodium bicarbonate. A

veneer of sediment clinging to most
of the specimen was carefully
removed, revealing much more detail
than previously seen. This was partic-
ularly apparent on the skull where
the splendid sclerotic rings were
greatly enhanced.

The old wooden frame was
repaired, stripped of paint and waxed
so that it matched the frames of
other marine reptiles in the Jurassic
Coast Gallery similarly conserved a
few years ago. The securely remount-
ed, re-prepared and much lighter
specimen was then swiftly put back
on display and will now be inspected
every six months for signs of pyrite
decay.

This project was supported by the
GA's Curry Fund, the MLA's
Preservation of Industrial and
Scientific Material (PRISM) Fund and
the Association of Independent
Museums Pilgrim Trust.

Nigel Larkin

Website:  www.natural-history-
`conservation.com

Ichthyosaur back on display after conservation.

Area under forelimb showing mortar that had
deteriorated into powder, leaving the specimen

insecure.

Sclerotic ring before (left) and after (right) cleaning and preparation.

The mounted specimen before conservation.
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SITUATIONS VACANT : GA ENTERPRISES

Marketing Manager
We need an energetic person to take control of our stock cupboard: 

To organise the stock in the cupboard for display at Meetings 
Arrange photographs for the updated website

Identify new stock requirements and find cheapest prices 
Some heavy lifting involved

Sales Assistants
Persons required to assist at the Sales Table

At Evening Meetings and/or at the
Festival of Geology on November 6

Hours by arrangement - as little or as much as you like
All posts available to persons of either sex

We regret that all posts are unpaid and on a Voluntary Basis

Applications To:
Mrs Sue Jacobs Financial Director GA Enterprises Limited

c/o Geologists Assocation Burlington House Piccadilly London Wl J ODU

GA members may recall, beginning in 2008, the year of
our 150th anniversary, we launched an educational and
engagement initiative called 'Your Planet Earth'. This was
funded by Shell, and paid for talks to be prepared profes-
sionally and made available free of charge. The themes
include popular topics such as dinosaurs, volcanoes, oil and
gas, and evolution, all topics that school teachers and pre-
senters are often asked for, but which may sometimes be
hard to pitch correctly.

The talks can be found at this web address:
http://www.earth4567.com/ [why 4567?*]

Each talk, or show, consists of a Powerpoint slide-show
that covers all the main themes, and focuses on current
research and human or societal impacts. In addition, the
talks carry extensive notes, so non-experts can present the
talks with confidence, and most of them also come with
quizzes, puzzles, and practical experiments where possible.

The talks were prepared initially to appeal to GCSE stu-
dents (ages 14-15), a crucial time when many children lose
their interest in science (and sometimes everything else at
school!). However, the talks are meant to show the rele-
vance of our area of science, and the fun and excitement of
working things out. There are plenty of thought experi-
ments, and simple numerical examples, that get students
thinking 'how do they know that?'  Part of the message is to
allow teachers and outside speakers to show the fun and
excitement of science, especially at a time when young
teenagers are making their A-level choices. In a nutshell,
solving scientific problems is just like solving the crimes that
are so popular on the CIS TV programmes.

Thanks to the labours of the team, and especially
Alexandra Borowik, we have now added some talks pitched
at the 7-9 years age range. Younger children are much eas-
ier to engage in anything scientific - especially dinosaurs or
volcanoes - but it is important that they are given accurate
information.  Alexandra has worked hard to make the talks
appealing, and to develop attractive graphics, including
moving sequences.

Feedback has been good over the two years the web site
has been open, and the talks are widely used over North
America as well as the UK.     

Please tell any teachers you know about this free resource,
and use them yourselves. A great contribution from any GA
member is to go into schools and give talks about earth sci-
ences topics - this is the best way to ensure that our sub-
ject flourishes in the future.

Michael Benton

* 4567 is the generally quoted age of the Earth in millions
of years - although the figure has been revised to 4537 by
John Rudge of Cambridge University (July 2010).

“YOUR PLANET EARTH” CONTINUES

The introductory slide from one of the new 
earth sciences presentations at 

www.earth4567.com




