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argaret  Bourgoing  resigned €hairman:
Chairman and as a Committee Memper Position Vacant
at the AGM. It is fitting that we should pay
tribute to the hard work she performed bpth
as a Committee Member and Chairmahreasurer:
Thank you Margaret for your dedication. Peter Luckham
01428 - 607229
In a Newsletter some time ago, a summary of
the history of the FGS since its inception| in
1970 was included. (March 1988 by Dayigusiness Secretary:
Caddy).  Shirley Stephens, who is the Lyn Linse
custodian of our Newsletter library, has 01428 - 712350
looked through the early issues andl a
summary of some of the Newsletters from the

1970s appear in this issue. Programme Secretary:
John Gahan

nt is a great pleasure to have received| an 01252 - 735168

article on thelsle of Arran’s Hutton’
Unconformityfrom Julian Bentick, who was
the Chairman of the society some years [dgld Secretary:
and is now an Honorary member. Dorcas Cresswell
01497 - 847262
issue the Editonal
ixed
HMembership Secretary:
Michael Weaver

01252 - 614453

Once more in this
set of articles, lecture summaries etc. whi
is hoped provide interesting reading.

trips being reported, but in future issues this

awill be remedied, assuming volunteers cgritewsletter Editor:

forward to record their adventures in the Peter Cotton

Aegean, Welsh Marches and Brittany. We 01428 - 712411
also need to have as many articles as possible

érom members on whatever subject |of

geological interest they choose. GA Representative:

Peter Cotton Shirley Stephens
01252 - 680215
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Society dinner - Friday 17 October 2003

his year's annual dinner will be held at ffernham House Hotedn Friday 17 October. The price of the 3

course meal, including coffee/tea, will be ~£17 80wer than inflation increase on last years kswcefare.
Detailed arrangements will be announced at futuomthly meetings, but the format will be the sameiras
previous years, thatis, pre-selection from aicghof 4 dishes per course. A list will be posted members
wishing to attend to add their names to at the daty September monthly meetings; anyone who wighatend
the dinner but cannot get to either of these mgstshould let me have their nan@later than 13" September.

Michael Weaver - Tel: 01252 - 614453

Proposed field trips - 2003/04

2003:

May 30 - June 1 Welsh Marches Leader: Paut©Olv
Jun 7 Lulworth Cove Leader: John Gahan
Jul 6 The Weald Leader: John Gahan
Sep 18 - 28 Brittany & Channel Islands Leadeaul Olver
2004:

September USA - Cascades & Rockies Leader: \Miliams

For further details or expression of interest ptezantact the Field Secretary - Dorcas Cresswell
Tel: 01497 - 847262 or e-madorcas.cresswell@dial.pipex.com

GA Field Trip to New Zealand led by Prof. Richard Moody - 12 Feb to 2 Mar 2004 - Cost: ~£2600
Spaces available - Contact: Richard Moody - Tel: 020-8942-3694

FGS monthly meetings - 2003

Jan 10 AGM followed by Dr John Linse, Astramioal Association:The sun - our nearest star
Feb 14 Dr Richard Fox, Richard Fox & Assossat_andfill & waste disposal

Mar 7 Prof. Richard Moody, Kingston Univeysi Petroleum geology of North Africa

Apr 11 Dr Chris Edlers, Royal Holloway Coled)sing 3-D seismic data to understand the North Sea
May 9 Dr Adrian Rundle, Geological Societytroduction to microfossils

June 13 Kevin Attree, University of Surrdyleteorites - their origin & significance

July 11 Members evening & presentations
Aug 8 Summer break - no meeting
Sept 12 Prof Roy White, Birkbeck Colleggeophysics without equations

Oct 10 Dr Derek Rust, Brunel Universitialaeoseismology of the 'big-bend' of the San Aaglre
Oct 17 Society dinner - see above article
Nov 14 Dr Alan JobbingsA gemological journey from the Alps to Vesuvius

Dec 12 Dr Tony HallThe granites of Cornwall
Jan 9 AGM 2004
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Hutton’s unconformity — The Isle of Arran

he article by Shirley Stephenskebruary 2003's Newsletteeminded me that this was not the first time that
FGS members went in search of Hutton’s UnconforniBgfore starting this piece | did a search onvrald
Wide Web — putting inHutton’s unconformityand made 171 hits including pictures.

One of the Society's earliest field trips was akvareso in the Isle of Arran under the leadersHiped Finch (Life
Member) in April 1974. What an adventure. Some fl@schired a minibus from a firm in Wrecclesham anolve

to Ardrosson, then ferry to the Isle of Arran aadhe Kildonnon hotel at the southern tip of Arraithile driving

north we had a total loss of brakes near Kilmarrnhek to a hose failure — it was rubbing on the Whee

One day of our field trip included the task of
finding, using our geological skills, the famous
discontinuity in the succession of rocks called
Hutton’s Unconformity. The weather was not
kind but undaunted we searched a particular
area strewn with very large boulders, field
notes in hand (Ted Finch was good at that)
until we found, on a flat piece of one huge
rock, a large white painted arrow with the
message Hutton’s Unconformity >>3 — so
much for Geological Science! Nevertheless the
exposure was very impressiv@hotograph by
permission of Professor Emeritus Duncan
Heron, Duke University, Durham, North
Carolina, USA

There were those among us who were determined ke the top of Goat Fell, the highest peak on Arthase
included the late Basil Crosby (of Crosby Doors andband to Pamela, a past/present member) wha) e
sank up to his waist in boggy ground, caused nmabtmdon any thought of making the peak. A smaligrdid
make the summit.

A nearby Amateur Dramatic Society was putting gulagy written by a local literary genius. Sinceeztdinment
was pretty limited we all attended the play calllmhn Thomas’ which proved to be a very apt tiklattexploited
to the full much of the content of a highly psyagital drama. On the way back to our hotel it fellme to
explain to one of the more senior, and well ready Imembers of our Society — name and address elithtthe
phallic nature of the title ‘John Thomas.

The weather was so bad on the day of our retuthetanainland the ferry got diverted to one of thenynTarberts
in Scotland which had the effect of adding anoth@® miles to our road journey home. When just tsbbr
Glasgow, on the road around Loch Lomond, our misibecame very sick and blew a head gasket. Weedmp
into the outskirts of Glasgow into a place callel@&h, found a man in a pub, who said he wouldtfiXV¥e made
an unscheduled Saturday night stopover in Ballodh,to be recommended, and much to our astonishment
friendly mechanic, who had got one of his childtersleep all night in the minibus to protect our Rresented us
with a working minibus.

| do have photographs taken during our stay butrwh sure which of many boxes of transparencieg Hre
hiding in. Who might have been on the trip? |gtjle with memory: Ted Finch (our leader), Pameid Basil
Crosby, Audrey Hewins, Maurice Hewins (unrelat&dfendy and Roger Ashcroft maybe, Melene Barnes maybe
et al.

Finally it has always been a matter of much retjrat another of my interests, pottery, has alwaenlon a Friday
evening. Consequently | am largely unknown touvhst majority of the current membership. Congedtahs on
the wonderful newsletters that you produce withhseiudition — which this piece certainly cannot gibal wish
the Society every success.

Julian Bentick - Past Chairman and Life Member
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Our nearest star - the Sun
Summary of the Society's January 2003 lecture givelny John Price, Member FGS

Because of John Linse's indisposition, a fellow mends the Farnham Astronomical Society, John Pese
the lecture based mainly on the material provideddhn Linse. The fact that several members ofouiety
are also astronomers is not all that surprisingabse the processes by which the Sun was formed Sdoikon
years ago also created the proto-planets, and tieadgarth, which is where geology starts!

Five billion years ago a vast dust cloud of inteliat material was the breeding ground for the ftfan of new
stars as gravitation caused the particles to cosspieto proto-stars which were initially red coledrwith
temperatures of 5 million °C. When due to contiigucompression the core temperature reached 1mfIC,
this set in motion nuclear reactions convertingrbgen into helium. At this point our Sun lit updabecame the
beneficial provider of heat and light to our planddefore scientific explanations were availablee Sun was
personified by many mythologies since it was reiggphas the sustainer of life on earth.

The Sun is by far the largest object in our solatesn containing some 99.8% of its mass; Jupiteowas for
most of the rest. Hydrogen represents some 75%heofSun’s mass and the rest is mostly helium anallsm
amounts of other atoms such as iron. Over timadh®ining hydrogen atoms will be converted tourmeliand
fusion energy will then cease. At this point, B billion years time, the Sun’s gentle warmth Jg#l gone. It will
then begin to compress until further nuclear reastinvolving the conversion of helium into carliake over and
create a massive expansion into a “red giant” wkidhbe so huge that it will overlap the orbit bfars. Earth
dwellers will have a temporary respite but afteotaer 700 million years when the helium runs ot déxterior
parts of the sun will flow into surrounding spaoegidrm a planetary nebula and the interior partsa@ntract to a
“white dwarf” before totally disappearing.

The structure of the sun is as follows:

Core : This is where the nuclear fusion generatesggner

Radiative Zone: Where the core energy diffuses outwards by radiatiemprising mostly gamma and x-rays.
Elusive particles known as “neutrinos” are alsodpiced and escape from the sun and reach as faarts it
most seem to vanish.

The Interface Layer: This is the layer between the Radiative ZonetardConvection Zone and it is believed that
fluid flows across this layer to produce the sunagnetic field.

Convective Zone This is the outermost layer extending from atdey 200,000 km right up to the visible surface
of the sun known as the Photosphere. The temperatihe base of this zone is about 2 million degtC and this
is low enough for heavy ions such as carbon andtmaemain and trap the radiation. The heat catisefluid to
boil and convection motions carry the heat rapidishe surface.

Photosphere This layer is about 100 km thick and can be istidvith a telescope having a suitable filter.
Features which can be seen are dark sunspots andlgg. John Linse’s slides showed these draraffécts
particularly the super granules as well as largdesitows and patterns of waves and oscillatiofise temperature
at the surface of the sun is about 5700 degreesl@ha density of the gas is very low.

Much praise is due to John Price for presentingn Johse’s lecture and to John Linse for his redeartd dramatic
photographs.
Peter Cotton

Newspaper snippet: The night middle England trembld

n 23" September 2002 an earthquake reaching 4.8 onithéeRScale struck the Midlands, its epicentrepei

6 miles below Dudley. The effect was felt over alevarea as far away as Merseyside and North Yaekshi
On a global scale this was a minor earthquake iyt ©of such magnitude have occurred in Britaithie past 100
years. A Spokesman for the British Geological 8yexplained that, although Britain is not in a onaarthquake
zone it is affected by the pressure created by mewe of the African Plate on the one hand and genimg of the
Atlantic at the Mid-Ocean Ridge on the other. Tgnsssure can cause tremors along fault lines trestdy exist.

The Times, 24 September 2002
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Rocks of the Western Algarve

he Centro de Observacao Astronomica no Alga(@®OAA) is an excellent base to use when studyhrgy t
geology of the western Algarve. Many varietiesafitrasting rocks can be seen within a radius &20

Figure 1: Rock types around area of COAA
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Figure 1 shows the general geology
of the region which is dominated by
the Monchique Mountains north of
Portimao. which rise to 902m at Foia,
the summit. The rock which forms
this range can be seen in roadside
cuttings on the way from Monchique
to Foia. These rocks can easily be
mistaken for granite with large
crystals of grey quartz and white
feldspar. Closer examination reveals
that the grey mineral is nepheline, not
quartz, making a very rare rock called
syenite. There are two varieties from
this area with unusual chemical
compositions known internationally
asfoyaite andmonchiquite. They are
igneous rocks which were intruded as
liquid magma at a very high
temperature into the country rock
some 70 million years ago. This
event was probably related to the
opening of the Atlantic Ocean as
Europe and North America drifted
apart.

Near the top of the road to Foia the rock is oftdtite and crumbly. This has been produced by teatkering of
the minerals into clays influenced by the warm elienand high rainfall. It is the percolation ohkater through
this weathered rock which gives the many springb@se mountains a distinctive chemical compositibhey are
rich in chlorides and sulphates. The medicinaligaf these waters was known to the Romans whopaduhe
region and came to Caldas de Monchique to bathetiisprings and drink the “waters”. Caldas haslzebealth
Spa ever since and now supplies bottled springnt@t®wns on the coast.

The igneous rocks of the Monchique Mountains arteuded into thinly bedded Carboniferous shales and
sandstones which are widespread in southern Ponngierlying the deeply dissected hills around rit@untain.
These rocks were intensely folded during the Heerymrogeny some 300 Ma. Fine examples of foldcttires
can be seen along the road form Porto de LagodiviesS One of the important properties of theseksais that
they are largely impervious to downward percolatbsurface water. Hence the deep valleys draismghwards
provide ideal sites for building dams. Two verygla dams, one near Silves and the other near Qdiguevide
water for domestic and industrial purposes on trestand irrigation water for many citrus orchardghe valleys.
There are many smaller dams built on farms toigeowater for cattle or to irrigate crops.

Rocks of the coastal plain are much younger ang géferent in character.

Underlying the highand they

include limestone, calcareous marl and sandstordeirafssic and Cretaceous age. Often they are dabolteonly
slightly disturbed by folding. The hard thick listenes often outcrop at the surface of the lan@skapwn as the
barrocal. Here solutional weathering has created a kasstitace which is often associated with deep rels soi
which are present in solutional pipes and hollowgshe rock. These rocks are quarried in severdsafor
limestone aggregate. There is an excellent expgsst north of Mexilhoeira Grande (near COAA) Ire tkarst

area showing pipes filled with bright red clay sor the white limestone.
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Sandstones can be seen in the cliffs behind thenlbeabetween Lagos and Luz. Their general chariactieates
that they were deposited in a shallow sea whichddpagainst land formed by Carboniferous shalésedNorth.
There are also volcanic materials in these sandstoAt the eastern end of the beach at Luz twoavit features
are prominent. The first is a volcanic neck fullexplosion breccia whilst the second is a thintieal dyke of
dolerite.

Much younger sedimentary rocks are exposed atwspoints along the coast are exposed at variousspalong
the coast eastwards from Ponte da Piedade southgafs. The thick hard limestones which often fdrigh

vertical cliffs are of Miocene Age and richly fo#feirous. Though hard, the limestone is readiljuble. The
coast-line is characterised by high stacks, natneies, cave systems, blow holes and chamberseTaatures
can be especially enjoyed when seen from a boatPréia da Rocha near Portimao, the limestones 8®a-
stacks which have been revealed after the erodignfter marl and sand of a more recent age. Tdsspciation
with the long sand beaches and high cliffs havelpeed a wonderfully scenic coast.

The peninsula around the bird sanctuary at Cruzishaovered by deep coarse reddish sands of Phkecen
Pleistocene age which overlie Miocene limestonéeifTstriking colour can often be seen in cliff egpres and
they may also form flattish land surface away frthra coast into which steep-sided narrow valleysehlagen
incised exposing the hard limestones.

Lyn Linse

The role of the gravel industry in landfill and wage disposal
Summary of February 2003 lecture given by Eur. GdoRichard Fox, Richard Fox & Associates

fter some 36 years in the Quarrying Industry, RidhBox decided to continue his involvement with the
Industry through his Consultancy, Richard Fox & d@ates Ltd, and to provide a service on aggregige
development.

The aggregate industry is now the major extractetivity in the UK with some 220 million tonnes bgi
produced annually to satisfy the demand from thestraction materials industry. This compares \lith higher
rates of output in Germany of some 700 million tesper year. The extraction of aggregates dorg hiith it the
inevitable conflicts arising from the possible daga#o the environment.

The quarrying industry, and particularly the
sand and gravel extraction operations, have
been required to restore the quarries to
landscaped lakes where appropriate or to
agricultural land by the importation of waste as
landfill where the geological conditions are
acceptable. In some cases the extraction takes
place above the water table and the restoration
can be achieved below the original ground
surface level by the careful placing of the
topsoil and over burden at the base of the
workings. This is commonly seen on the high
plateau areas south of Reading where the
: { gravels above the Tertiary and chalk deposits

. S "= = 1 have been worked in a dry state. There are
some 1300+ quarrles in the UK producing aggregateenals ranging from sand, gravel, limestone, iggabasalt
etc., and in many cases the material is used iIrB@i0s asphalt plants and 1150+ concrete plantsugrod the
essential materials for the construction of roadsises, hospitals, schools etc.

Gravel quarry in fluvo-glacial deposits with overburden being removed by "Dozer-Scraper"

The types of materials available to be used aseggges is very dependant on the geology, but anotiportant
factor is that the ‘ex-quarry price’ of the procegsnaterial is small (e.g. from £5 to £8 per toraa) in many
cases the transport costs are so high that tratirgpahe material 10 miles can double the sellimgeto the
customer. The sands and gravels that are comnexagvated throughout the UK are derived from thengo
unconsolidated superficial deposits called ‘dnftiich have accumulated in the recent geologicd, pesially, in
the northern hemisphere, since the onset of thistBdene Ice Age. The older (pre-Quaternary) ggoid

FGS Newsletter, June 2003 Page 6



deposits which form the ‘bedrock’; formations ato. which the weaker drift materials rest are reférno as the
‘solid’ formations. These occur at many levelghe geological column and in the Surrey and Hampshieas
include the Folkestone Sands, which have providedmportant source of fine grained sands for useoincrete
and mortar. The drift deposits include beach awdidtrine deposits, alluvials as well as the widbstributed
glacio-fluvial deposits from the Pleistocene iceetls. Other drift deposits occurring round thestoaf the UK
below sea-level also supply sands and gravels o 40 metres of water and are extracted byifigatuction-
dredgers.

The quarrying industry has played a very importafe for many years in that it provides the void®iwhich the
waste generated by the public and industry candpmsled of. The extraction of the aggregates lamdlisposal of
waste can be carefully controlled through the plagrsystem by selecting the most appropriate lonatifor
quarries together with planning conditions, whick eeviewed and upheld through the Local AuthasitieThe
need to strike a balance between the need for gajg® as well as sites for the landfill of wasteuges that
‘sustainability’ is maintained. This concept oS&inable development is fundamental to environaigralicy and

it was the concern of the 1987 Brundtland Commissiat: ‘Development should meet the needs of the present
without compromising the ability of future geneoat to meet their own neéds

Properly controlled landfill is an economic and irommentally sound operation, with the beneficifkets on the
restoration of exhausted mineral workings. Whewe adequately controlled landfill can have adveamspacts
through the release of waste decomposition prodindieiding landfill gas (principally methane andrlman
dioxide) and leachate — a potentially highly patigtliquid.

The OECD Member Countries in 1976 adopted the qunoé a ‘hierarchy’ of preferred options for waste
management in which waste avoidance and minimis&gone at the top, and permanent storage and dispax
on land came at the bottom. Thus the options wBrevention; Recovery; Disposal.

There are some 400+ million tonnes of waste (i4&n2 tonnes of controlled and 190m tonnes of othestes)
being produced each year in the UK, and this iredusbme 70m tonnes of ‘construction & demolitiaa’ste, and
20 million tonnes of ‘household’ wastes forming tpaf the controlled types. The major part of tlemtcolled
waste (70%) is disposed of to Landfill and it isvihe EU and the UK policy to try to encourage y&mg’, and
to persuade the public and industry to follow teeycling route, the UK government have introduced taxes to
enhance the activity:

- Firstly: the ‘aggregate tax’ of £1.60 per tonne on aiyemals that are derived from natural deposig. @nd
and gravel) so that there will be an inducemenige the re-cycled aggregates produced (e.g. fromstieation
waste).

- Secondly a ‘landfill tax’ of £2 per tonne on inactive wage.g. clays) and £7 per tonne on other wastgs (e
domestic waste) with the intention that there stidad an increase on the ‘other waste’ figures achea tax level
of £35 per tonne in the medium term.

Those landfill sites, which are able to take pulitde wastes have in recent years been preparaatiteasingly
higher standards. Site Operators do not want &achnd landfill gas to escape into surroundingl lareas
causing environmental pollution. If allowed to gemvay from landfill sites the methane can cauggosions in
nearby, unprotected properties.

In July 2001 the EU Landfill Directive came intarde, and has since become law in England and Waleagh
the ‘Landfill Regulations’ 2002. The Directive iilstended to reduce the amount of waste going tdfilkusites,
and the improved standards in landfill sites aterided to reduce the levels of ‘ozone — depletmgthane
entering the atmosphere as well as minimising tygact of landfill sites on the general environmeWith some
90% of the UK’s municipal waste currently goinglandfill this is a challenge!!

The aggregate tax has encouraged the use of ‘extyelggregates and already some 50 million tonrfes o
demolition waste out of a total of 70 million torsnproduced annually are currently being recycl&étiey find a
market in low grade use because of their poor dabdjy. In the last decade the emphasis on degyhas
increased particularly for household waste, andribee towards high-technology incineration as waslincreased
‘producer’ responsibility is a step in the rightetition for the developed world in moving towardgemnuinely
sustainable society.
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The Quarrying Industry, and in particular the Gidwadustry, have made it an important issue to ensestoration
of sites, and where landfill of waste can be adtiethen the country benefits by the ongoing prooég®od land
use.

Waste will always be with us and although todaysiaty is becoming more complex, with the collectiand
reuse of material also more complex, there is ndsetéer understanding of market considerationsna&wics, as
well as the impacts of waste disposal on the enuient for both industry, the public and the autiesito be
better advised on the way forward for the future.

Richard Fox

Fuller's Earth

Fuller’s Earth is a special sort of clay which haei used for centuries — even, it is thought, ladRoman
times - for removing oil and impurities from woalléeeces. It is found in various parts of Englamdhallow
seams within the Lower Greensand Sandgate bediypanly in Surrey. It is also found in the Juriadémestones
of the Southern Cotswolds, notably round Bath.

In earlier centuries small-scale extraction tookcpl in many parts of the Weald from Headley in Hsimme to
Maidstone in Kent and was probably traded by Ié@ahers who would have extracted the material fbath pits.
Towards the end of the eighteenth century thereanasve towards concentrating production in ardasrevthere
were extensive seams; chief among these were pesitie at Nutfield between Reigate and Godstoneevtiee
beds extend for some 9 km along the strike of thed§ate formation. In 1840 an entrepreneur by #raenof
James Cawley opened two pits for opencast extraatitdNutfield. This was large-scale production emcth of the
output was taken from the railhead at the Surreyp Railway at Merstham to the wharves at Wandswuorth
London where significant amounts were exported.

Later in the nineteenth century Cawley brought akmumerger with the Fuller's Earth business in Sweig
creating a combined enterprise called the Fulléggh Union, which quickly introduced a price figigartel. This
business continued until 1954 when it was acquingd.aporte Industries who operated the Nutfieldhplantil

1981 when the seams were so exhausted that ecopomdigction was not sustainable.

How the properties of the natural clay substanceewescovered is lost in the mists of time. Scientinalysis has
now shown that the molecular structure of this tarxe gave it the adsorption properties, which keadaib to be
used in the fulling or cleaning process. These-saifie properties are used today for refining liguebpecially
oils and syrups; for water purification plants; fitarmaceutical preparations and as a carriemigciicides and
herbicides. The chemical composition of pure Fidl&arth consists almost entirely of montmorillenia clay
mineral with a layer structure, which gives itaidsorption properties. It is generally believed thantmorillonite
is formed by the decomposition of volcanic tuffgldrasic igneous rocks. This belief is reinforcedhmsy presence
of other minerals of volcanic origin such as bmfil associated beds of the Lower Greensand. Adiihdlere is
now general agreement about the volcanic origirethee several theories about whether the volcaaierial fell
in situ at the Fuller's Earth locations or whethiee ash fall was elsewhere and was subsequentlgedasto
marine lagoons. The main difficulty is knowing wldhe volcanoes were sited and what the paleo dimedtion
was. It is thought that around this time there waespread volcanicity, associated with sea flgveading as the
Atlantic opened, and also in the southern North&ghin northern Europe.

Returning to the production sites at Nutfield ie #rarly twentieth century, the Fuller's Earth Unbarsiness found
itself wrong-footed by a discovery made in Germatigt the addition of hydrochloric acid to FulleEsarth
improved its effectiveness in decolouring mineriél Bhe English scientists produced their own aatidd material
by constructing a separate plant at Nutfield ussniphuric acid. When Laporte Industries closed whwle
Nutfield operation, they built a modern activatgant at Widnes in Lancashire.

Yet another use was found for the Fuller's Eartpod#ts at Nutfield when it was discovered that, dsding
sodium chlorate to the Fuller's Earth, a synthéion of bentonite could be produced. Bentonite ¢$ found
naturally in Britain and early oil exploration coampes had to import this substance for use inrsgét boreholes.
The essential property of bentonite is its abiidyswell when wetted and this property was useddnbt by the oll
companies but also in any situation where tempasapport was needed to shore up the sides of bolesnches.
Because of this property it was called “swellingy¢land the synthetic bentonite was equally effechecause the
addition of sodium chlorate converted the naturatigcurring calcium montmorillonite into sodium
montmorillonite or bentonite.

FGS Newsletter, June 2003 Page 8



| was prompted to write this article having beentsecopy of some proceedings of the Geologistsogmtion by
John Gahan who knew of my interest in Fuller’'s Eafthe GA paper goes into elaborate technical ldebaiut a
recent find of Fuller's Earth near Shanklin on thle of Wight. This discovery extends the knowntritisition of

this volcanogenic deposit southwards to the ChaBasin and confirms the widespread nature of thefats. My

source for the history of the Fuller's Earth indysh Surrey was a publication of the Surrey IndastHistory

Group in 1999 entitled “Surrey’s Industrial PastHis book covers the history of the former indestrof Surrey
and is a recommended read.

Peter Cotton

Petroleum geology of North Africa
Summary of the Society’s March 2003 lecture givenybProfessor Richard Moody, Kingston University

[Drofessor Moody has spent over 30 years working ibaral gas exploration in the three main countoés

Libya, Tunisia and Algeria but with a particulanghasis on Tunisia. In 1996 these countries wen&ed
sixth in the world in terms of volume of output apipelines now carry large volumes of gas under the
Mediterranean to Europe.

He showed maps of Africa coloured to show the dliéld areas from Pre-Cambrian times and the |lasmial
areas which, over time, have been filled with dépdsom the upland areas inter-layered with madegosits as
the Tethys Sea advanced and retreated. To comipletsequence of deposits required to form oil gad
reservoirs the later deposits of Palaeolithic

and Mesozoic epochs provided the capping for theservoirs. Interestingly enough Richard Moodyveda that
productive deposits are found in chalk which if thecessary organic material is entrapped in thespbefore
compression of the rock at depth, then a reservaireated. All the oil bearing rocks must havequate porosity
for retaining the marine material which under tima@exrobic conditions at depth in what Richard désctias the
“kitchen”, is cooked into oil and gas. It is impamt to note that the underlying water levels ia Sahara play an
important role in the mechanics of gas and oil esgilon and produce the pressure to drive the logatbmns to the
surface. This must, of course, be prevented bydépping sediments and where there is faultingradeéquacy of
the capping sediments then seepage occurs.

The process of exploration was described by Profes®ody who underlined the massive amount of maeh a
machine power required and the considerable coiteagexploration companies. He revealed how a 2600
length of seismic detection cable had been laid lamd six huge machines proceeded slowly alonglérgyth
creating seismic shock waves down to 600 metrestediion devices attached to the cable then praducages
of the underlying strata. Where a likely pattemswevealed then cores were drilled to searchilfand gas.

Peter Cotton

FGS Newsletters of thirty years ago

hilst looking through the old FGS Newsletters a fewnths ago, in order to number them, | found some
fascinating reading which some of you might beredted in. They were all photo copied type writteh
sheets apart from two hand written ones.

In the2nd Newsletter dated 1971here was a list of future lectures and fieldgripcluding a Special Event — a
Wine and Cheese and Rock Party in February whenbeesmwere urged to bring plenty of rocks and fossil
specimens as well as food. A film of the 1959 Kéaweruption was to be shown.

In the 3rd Newsletter — no date from Audrey Hewins, an article by her 8 year stth Ralph was included, of a
field trip to Somerset led by her husband MaurReger Ashcroft described the field trip in moreadetThey
seem to have packed in an awful lot, if it wadralbne day. Starting at the village green in Pritliyy visited the
Eastwater Swallet, then Blackwater Swallet andlsttaver cornfields to the woods of Longwood Nat&eserve
to Rhino Rift a recently discovered cave, then @Burrington Combe and up a not too wet streamsgcand
found the junction of the ORS and the Carbonifeghaes and limestones. Then on to the cave syst¥iookey
Hole and into the 3 accessible chambers of then®®vhk. They then visited Wells and explored the edthl and
grounds. Roger still writes very detailed accodotour Newsletters, of our field trips run by Ddwronshaw.
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The 4th Newsletter — no date described a visit to Lyme Regis and a visit te taslemere Museum which
included seeing some of Sir Archibald Geekie’sdfisbte books. Of course it was due to him raisiraney by
public subscription that the museum exists todayd there was to be another Wine and Fossil Evening!

In the5th Newsletter dated Sept 1974 field trip to the Dorset Coast was describadt to the Portland Museum
(unfortunately closed!) then the sea shore at Ch@Wpe Cove where a huge ammonite weighing over dalf
hundred weight was removed in three pieces for latonstruction! After lunch they visited RingsiéBay where
the mineral fanatics removed some magnificent resldfom the Kimmeridge Clay containing large calcit
crystals.

In the 6th Newsletter dated Oct 1971which was Audrey Hewin’s last as secretary, a newnstitution was to be
circulated, all drawn up on the advice of a sabicitAs the treasurer too, she bemoaned the facthbee was still
£7-50 of subs. to be paid. Twenty members atteradetbeting that month given by a Mr J L Allan on tlest
Wax Method of Casting of small pieces such as riagsvell as mighty things such as huge statues.

Their 7th Newsletter dated Dec 197written by S H Smith the chairman, described ar ywarather erratic
performance as far as lectures were concernedidpgtd that members will discuss free and franklghatAGM
both past and future problems and objectives oftiogety.

The 8th Newsletter did not appear until Oct 1972when Roger Ashcroft described two field trips; ay do
Bracklesham Bay and a weekend to the Avon Gorgéyjedied Finch. In Dec 1972 they arranged a Wine and
Cheese Party at the Cricketers, Lower Bourne ap&@bp each! A suggestion then was to start a fboarslides
on any geological subject. In the summer a Mr Gollad led a geology trip round Alton. For the fitishe, two
members were planning to put on a display at tmei@nGA Reunion then held at Lightfoot Hall, Chel€&ollege.

In their 9th Newsletter dated June 1978here is a very detailed report on a day trip iaréh to the Isle of Wight,
first to Alum Bay, then Freshwater Bay, and on twpton Bay. The tide was wrong for the Atherfietshstal
section but they still had time to see the recantslip at Blackgang. In April 1973 they had anottrgp to

Bracklesham Bay and saw Mr Fowler’s collectionaddils and of course collected sharks teeth at\Battring.

The AGM on 9-2-73 was well attended. The followinmpnth a lecture for newcomers to geology was held
followed by a field trip on the Sunday to local deand chalk pits, and an account of the day wribgrlulian
Bentick. Members were invited to join a WEA Eveni@fass field trip to Swanage organized by Ted Fiacthe
end of March. A weekend trip in May was to Ched@arge and the Mendips led by Maurice Hewins and Dr
Stanton. They had a talk on the Denudation of tleaM/by sea and river erosion and a Members’ Egenidune
brought in many new members. An afternoon tripht® Institute of Oceanography was organized too.CLinator

of Farnham’s Museum offered the society faciliies displaying material of geological interest ahey created
their initial display on the Creation of a Fossil.

In their 10th Newsletter dated Nov 197Rlastair Rawsay wrote a report on a field tripligme Regis in July
which went ahead despite a downpour on the Sunaaging and in September they’d had a lively lecemétled
“The Vagaries of Petroleum Geology” by Dr G V Woddsm BP. In October a weekend trip to the MalvElilis
went well but was not enlarged upon. Mr RobertsegaVecture on “Britain and the Plates” bringingether
aspects of geology which were quite revolutionarythose days. A field trip to Clevedon and Port&hevas
organised by Ted Finch in November but unforturyatelv people attended (We showed a photo takendgeR
Ashcroft on Portishead beach in our “30 Years ef H&S” at the GA Earth Alert Reunion in Brighton1i©99).

Mr Jobbins , keeper of Gems at the Geological Moséctured on Jade that same month. Another Wik an
Cheese Party at the Cricketers was to be held aefber and in January Ted Finch invited society bemto his
lecture on “A Geologist’s Photography” at the RARn@ra Club.

Their 11th Newsletter dated Sept 197describes Dr Hawkes lecture about the Island @kgibwhich is thought
to be continental crust as it is an unusual grazotgaining two pyroxenes and one amphibole whsckssumed to
have been intruded thro’ Tertiary Basalts. In Fabywone of the members described a visit to UndtSimetland
and included the spectacular bird life he saw Td® AGM was held on Feb 25th on a bitterly coldrénwg and
few attended and at 10pm sharp the caretaker tuhasad out! In March another trip to the Isle of \Wigvas held.
The WEA Class invited society members to their &flérran field trip on 21st—27th April led by Tddnch and
three joined them. Julian Bentick has kindly writen account of the week this Newsletter. | remember when |
was studying for my O-Level with Marjory Outlaw fagor, (she was doing her A-Level Geology with P@ller
at the time) she had been on the trip to Arranveaisi so excited about all the sills and dykes!

Shirley Stephens
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A monster Ichthyosaur from British Colombia

I n the 1990s the fossil remains of a huge Ichthyosaue found in the remote Northeast of British @obia,
near the border with Alberta. It has taken sevgeals to excavate this gigantic fossil, over tvitoe size of an
Tyrannosaurus Rex and possibly the largest preéatorto have inhabited the earth. It has a lenfitb feet and
a skull of over 17 feet. The excavation processetfore, is very complicated, and involves theicgtof the fossil
into 30 major pieces that are winched by helicopterAlberta'sRoyal Tyrrel museum for removal of the
surrounding rock. The lifting of the 4% ton skrduired a Sikorsky heavy-lift aircrane normalheddor heli-
logging, a manoeuvre requiring very careful plagrand execution.

In this area of British Colombia, around Willistbake, the shale and siltstone cliffs are full oiaBsic fish fossils,
the remains of the teeming marine life of the Qumatial shelf of the super-continent of Pangea, wluaastline
would have been where Alberta now lies and befaitisB Colombia had been created.

Summary by Charles Ganter of an article in theiBmitColombia Magazine, Winter 2002

Across the Sahara in a Landrover
Summary of the lecture given to FGS by Ann Feredagn 13 April 2001

Ann Fereday is a palaeontologist who undertook @ Week tour of the Sahara Desert with a small pairty
intrepid fee paying travellers, two of whom wermarried couple in their 70s.

Ann began her talk by giving a brief history of hdeserts are formed. These unique arid regionsdieative of
a delicate climatic balance between the so-calladléy Cells (types of weather patterns) that openatth and
south of the equator in and around the tropicsarider and Capricorn. Deserts were said to be detateyclical
changes that occur every 90,000 years or so whiedrizoegions are formed due to localised climdtange. The
same hot desert regions become cool barren envewtsnfior approximately another 10,000 years bafeverting
back to deserts once again. Ms Fereday made the hzit due to current deforestation programs witthie
tropical rainforest belts these areas can be ifilethtas a possible cause for increasing desetidicautside of the
natural climatic succession. As the desert cycl®dsay, she went on to say that the Sahara isatfyedt desert
region on earth made-up of roughly of one-fifthatiifting sands with the remainder consisting ofréamrock-
strewn wasteland underlain by Palaeozoic and AaihéEratonic) rocks.

The tour commenced in the northern hemisphere surom&985 along the eastern Sahara at the Romgrotit
Tunis (Carthage) in Tunisia. The plan was to traeeith through Algeria and on into Niger and thewid into the
Sahal (Burkina) - a distance of some 1,500 milesivig at the city of Constantine in Algeria bareldequate
food supplies could be obtained. An irritating distion soon forgotten by a visit to the expandR@man ruins
and museum at Tungad dated at about 100 AD. Thaimstg ruin was said to be a Trojan city of alabasind
onyx pillars supporting the civic buildings witts isophisticated infrastructure and efficient hypsts (plumbing,
water systems and hot baths). Once into the dpsgper and now travelling due south, Ms Feredagueted the
dramatic scenery of aeolean (wind-swept) star agscent-shaped dunes and how easily one mighbsteinl such
surroundings where the horizon and scenery appeaaetb change in every direction. Unlike previowsars it
seems, the desert summer of 1985 was said to leptexcally hot giving rise to the unusual appeaesnaf horned
vipers and plagues of flies. It was not until tleetp ascended 2000ft onto the Fadnoon Plateaudhet from the
stifling heat could be quenched. Here Ann describigll dramatic slides the impressive sandstonetgitatowers
or mesas honed by water erosion over millions @fryeThe Fadnoon Plateau also provided an oasigpoéss
trees to form a shelter away from the by now undddierce sunlight. At some nearby sandstone cawesiety of
ancient wall drawings of antelopes were shown daiin different reproductions and drawn over thands of
years. The party travelled still further south byurning to the desert floor before rising onceimgato the much
higher Algerian Ahaggar Mountain range. Here slidese shown of exfoliating granite rocks (onion |peg
together with towering basaltic necks indicativefofmer volcanism.

Once again the resolute band continued their jgusmaith covering in excess a 1,300 miles into thvent of
Agadez in the country of Niger. The desert hemetscribed as littered with abandoned cars and sruigiparently
once a vehicle dies it stays dead while its intarjadrts are cannibalised for the survival of otfeiant motorists
in these harsh desert conditions. Slides were stuvgaicksand known locally as ‘fesu’ but more imamtly the
local market with its exotic food supplies whichreesaid to make most travellers fill with utter gais. Much was
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made of an entrenched 'spy culture' which seemeskigi everywhere as foreigners come under suspiag
perceived, and perhaps in some cases, genuind sgemts or lawbreakers. Camels and donkeys igaelez
region apparently develop peculiar 'wind eyes'riget them from the suffocating sand or ‘feverrs in which
it was said a fever can be contracted. On one mrtasplague of butterflies was so intense it dbtunoked the
Landrover's engine to a full stop. The journey lfinanded in the Sahel region of NW Niger. Ms Fergdvent on
to compare other desert regions of the world ssciMarocco, Egypt and Namibia all considered to roienilar

climates to the Sahara but evidently less large. fiigh deserts of Chile (Atacama) and Bolivia (Altano) were
felt to be challenging but much less interestirgwas the Gobi Desert (Mongolia) and small regiaegthi-arid
deserts around Asia Minor such as those in Istiréted Arab Emirates and The Yemen.

After a good hour of speaking Ms Fereday answerldsa of questions before being thanked by Janeth@ale
on behalf of the Society for the fascinating taBhe then presented her with the customary bevel@ge.
Chairman Margaret Bourgoing also expressed thee§cgithanks and very best wishes for her longieyhome.

John Gahan

New insights into the geology of the North Sea frorBD & 4D seismic data
Summary of the Society's April 2003 lecture givenypDr Chris Edlers, Royal Holloway College

Dr Chris Edlers presented a very technical but ciedication as to how advances in seismology are
contributing to the ever increasing understandihthe geological structure beneath the North Seatailed
knowledge of this kind is essential if all gas aildeserves are to be located and their extracharimised.

Simply, seismology involves the sending of soundregadown into the earth's crust and, using an aofay
microphones, picking up the echoes that are reftefiom the various geological layers. These ratgrsignals
are then captured by computers and analysed toagivimdication of the underlying geological struetu The
resolution of the geological maps thus produced i&inction of a variety of factors such as: spacifighe
microphones, a knowledge of sound propagation witte types of rock being encountered and most iitapbof
all, computing power available.

In the early 1980s, computing power was such thataphones could only be placed some 200 metres apa
order to avoid swamping the computers with dats; ltmitation meant that mapping, even though iswiawn to

many kilometres in depth, was limited to 2-Dimemsiloslices. By the late 1990s, computing powet ihareased
enormously, and microphone arrays having typicaiynetre spacing were being utilised to produce radps of

the geological structure beneath large areas dfltnth Sea.

These detailed maps have enabled geologists tondetethe local geological conditions pertainingthie North
Sea over a wide spectrum of geological time, froesent day back to Jurassic times. The maps hese drucial
in providing evidence for both the presence andn&tion of salt-domes, features so very importanthi@&
entrapment of gas and oil, and have revealed thing glacial times, the ice sheet did in facteext from UK
across to Scandinavia. Many more examples ofnfioernation that these 3-D maps reveal were predente

As to the future, computers are now so powerfut thea seismological data can now be processedddupe
"Virtual reality" images that allow one to be "with a life-size 3-D image of the geological struets
encountered; although something of a novelty, sowges are of use in explaining to the actual -dellers
exactly where any drilling should take place.

Michael Weaver

Newspaper snippet: Graphite

elegates from a pencil factory met the Queen il when they went to pick up an Award for Entisg
Graphite was first discovered near Keswick aroub@0] making it the home of the pencil and the tagtans
at the Derwent factory had pioneered a revolutiprz@vance in the way pencils are lacquered, whsch2000
times faster than the old way. Well spotted by@heen!

From the Guardian, Feb 2003
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