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Proposed field trip - US & Canadian Rockies - 1st &tember 2004

he 17 day trip will be led by John Williams, a mamnlpf Farnham Geological Society and one of theltAdu
Education tutors of the Natural History Museum &idkbeck College. The cost for all travel, entrarfees
and bed and breakfast will be £1589 per persohaflrgy - [Single supplement: £745]

To enable the maximum variety of exposures to beemau, the tour will involve long distance coachvtil
between some locations. However, the grandeur andty of the geology and the scenery will well agd you.
The tour will provide an opportunity to view thefesfts of the eruption of Mount St. Helens and allowalk on
Mount Rainier, before traversing the North Cascealege and entering Canada for the transit of thethgon
Canadian Rockies. We then travel into the praaiels of Alberta and visit the Royal Tyrell Dinos&dduseum at
Drumheller. Finally, we travel, via Yellowstone Rato our Southernmost location in the Rockies, Grand
Tetons.

Full details from the Leader, John Williams on 012% - 26494

FGS monthly meetings - 2003

Oct 17 Society dinner
Nov 14 Dr Alan JobbingsA gemological journey from the Alps to Vesuvius
Dec 12 Dr Tony Hall:The granites of Cornwalfollowed byChristmas party

China clay and the rocks of the Algarve
Summaries of July's'Members' eveningtalks given by John Gahan & Lyn Linse

t this year's members evening, talks on China Gjayen by John Gahan, and the FGS trip to the Algar
given by Lyn Linse, were supplemented by a displynany of the Society's mineral collection whichsv
put together by Peter Cotton.

China clay is found in many localities in Cornwall as a résafl hydrothermal alterations to the granite masses
which stretch westwards from Devon down to Landisd EThis process is known as kaolinization and was
particularly concentrated in the St Austell are&Cofnwall. Kaolin or china clay is a clay minepgbduced from
the feldspars in the granite and is a soft whitdeal deposit used to produce porcelain and dypes of
ceramics.

The history of the development of the various typéseramics goes back to China in the years BGrwih
achieved supremacy in the potter's art and in @agr in the manufacture of high quality porcelaiBuropeans
attempted to produce porcelain in thé"#hd 18 centuries by copying Chinese techniques. In ErgWilliam
Cooksworthy discovered the Cornish china clay ao# but a patent for manufacturing a hard-pastegain but
this enterprise was not immediately successfulththmeanwhile the Royal Worcester Porcelain Compeas
successful in producing porcelain from a materigdorted from America called Unaker. Also Josiahdgévood
had been using imported material prior to usingcthiea clay from Cornwall. As a result of the eptise of these
people a large and growing ceramics industry begashevelop in the Staffordshire Potteries wheredtiginal
clay deposits were superseded by Cornish chinavdtege quality was found to be excellent and, bes&ucould
be taken by sea and canal to Staffordshire, wasamomic material.

The process of extracting the china clay has imgaoover the centuries but the basic operationpes-cast
quarrying using powerful water jets, repeated waglaway of impurities, followed by drying out toopuce a
powder ready for delivery overland or by sea fromanby Cornish ports such as Fowey. The huge mimsnad

waste material in the St Austell area bear witrtedbe fact that for every 1 tonne of china clagréhare up to 9
tonnes of waste. Cornwall enjoys a world-wide reafflar high quality clear white kaolin and demaithtinues to
exceed supply. Over 80% of china clay is expontedtly to Western Europe and Scandinavia. Aparhfits use
in the pottery industry it is used as an inerefilin paint products, cosmetics and pharmaceuticals

Lyn's presentation on thdgarve was visually outstanding in that she showed arstgncollection of photographs
taken during the FGS trip to the region last Autugeeographic and geological details of the trip giken in her
reports which can be found in the February and 2008 issues of the FGS Newsletter.

Peter Cotton
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The Hindhead tunnel project on the A3

his project is now in the advanced preparatoryestalgaving received government approval for inolusn the

targeted programme of road improvements in Mardhl20There have been, and will continue to be, majo
problems in the acceptance of this scheme by mateyeisted parties such as the National Trust,cited councils
whose residents will be affected by changed trdiifivs, and by English Nature.

i e aaway v ormemmeroie ] 1 e Highways Agency is the co-ordinating body

e e fetalseopaged. | TOT the project and has selected Balfour-Beatty
out of five competing companies for constructing

the tunnel and all associated civil engineering

Bt and road-works. There are understandably major
ventiaton geological and hydrogeological aspects to be

; considered in constructing the tunnel and

extensive investigation was carried out in the
1990s to help determine the best route for the
tunnel. In the Spring 2003 issue of the A3
Hindhead Newsletter the following statement
was made:

i ® e "The A3 team is carrying out further investigatiaas
\ \ : . . gain a fuller understanding of the ground condison
i o S The investigations comprise the drilling of 27
boreholes up to 80m in depth, and 25 trial pifhese will allow the designers to fine tune thantl route alignment and
will provide sufficient geotechnical and groundwatdormation for the design of the tunnel andptstals.

Existing information suggests that the shape ofbeil's Punch Bowl, the largest spring sappedesliin Europe, is likely to
be controlled by planes of weakness — faults —imvitie rocks. Up to now there has been very la#tploratory work carried
out within the Punch Bowl itself, so it is importao investigate there. Detailed discussions weglel with the National Trust
and English Nature to find the least damaging whgaing this, which was to use a large mobile crapaeked on the A3 to
lift a drilling rig in and out of position duringight-time carriage-way closures.

The tunnel route generally runs within the Hythel&avhich are mainly formed of layers of sands saadstones which can
be highly variable in their nature. Underlying thiythe beds is the Atherfield clay. The top ofAltteerfield clay is marked
by a spring-line which can be seen in the Deviiméh Bowl and within the Boundless Copse areageliddes at the top of
Hindhead Common will encounter the full thicknesthe Hythe Beds while those within Boundless Copkencounter the

Atherfield clay near the surface."

As can be seen from the geological cross-sectimnrdute of the tunnel steers a course just abfevevater table.
The Hythe Beds are an important aquifer for théridisand the upper surface of the saturated zcarksrthe water
table which is, of course, subject to variationpataling on the seasons. To the geologists advisirthe route of
the tunnel, the nearby example or “spring sappatghe junction of the Hythe Beds with the Athddi€lay — the
Devil's Punch Bowl — must be a salutary remindethef power of erosion!

Finally, for those of you who bothered to readdhticle in the June Newsletter about Fuller's Eanifl notice the
layer of this material resting above the routehef tunnel.

Peter Cotton
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Granite - “The Place of Origiri attraction

ower Bridge, the Forth Railway Bridge and the nawtfsh Parliament have all used granite from teenkay

Quarry, near Aberdeen. The site has been workedvier 150 years. It is about 4 miles SE of Mt. Baaime
where we as a group stopped at a unique quarryiheSue Hay three years ago. Remember? This avesd the
brecciated granite there, surrounded by Macauldyitee to an intrusion placed at the end of the deal&n
Orogeny and chemically altering minerals in thengeg

Three sculptors are working with the quarry ownggregate Industries to creaf€hfe Place of Origihattraction
which will officially be opened in autumn 2004, telebrate Kemnay’s history and the importance ahige to
Scotland. The project began back in 1996 when ttegrg, then owned by John Fyfe, was looking for ay wo
celebrate 150 years in business. On its takeovgrefaite Industries took on the idea, matchingdtterly funding
with help in kind in the form of the stone itseatiachinery and labour.

Over 100,000t of waste material from the site hesnbcarefully formed into a 25m high cairn-shapeohrsit
named the Ziggurat' by John Maine who was instigator of the Yorksh8eulpture Park. It is 20 metres from
Kemnay’s southern rim, from where visitors can latdwvn, right into the bowels of the quarry. On thay up
through a newly planted woodland, there are dadtestbries of special features of granite in itsowgiforms —
from glacial boulders to gravels and quarried béofkrom the New Civil Engineering Magazine — June3)00

Claire my daughter, and family who live a few mikesay, enjoyed the climb to the top this summer sett the
photos.

View of quarry below the summit

On the av up, showing cairn

Shirley Stephens

Sequel to the five volcanoes field trip - Scilla

I n August 2002, when all other colleagues on the k&&trip to Italy were on their way to Sicilywas flat out
in the hospital at Scilla following being taken alt the mainland port of Reggio di Calabria. Ralder had
pointed out the rock that called men to their debth | never thought it would have a go at calling. | spent 6
days in bed — nursed most wonderfully even thouglknowledge of the Italian language was sparse

After recovering, | spent time waiting to be esedrhome and found on my walks that Scilla is adeoful place,
with its the castle, town square (with compasserfldesign in the middle), and the nearby fishingpwith their
special swordfish boats. The rock itself is likeeagle, with the beaches left and right of théodbwar its wings,
the castle its head and the harbour wall its beak.

Reggio di Calabria was a short train journey aw#yis too is a wonderful town, well worth the effof getting
there. It has a huge museum; the geology displeeye marvellous and the bronze figures found offsiwere
perfect after 2,000 years on the sea bed. Tiagylsn the museum so tall and wonderful.

If anyone gets a chance to go to this beautifudglplease do. My sincere wish is to visit it agéiecause to me
Scilla is a pure bit of heaven.

Sally Hurst
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FGS trip to the Cyclades - May 2003

he purpose of the study tour, led by John Williawas to compare the Cycladic islands formed frofsanic

products (Milos and Santorini) with those that hleen metamorphosed by the processes of tectdtec®$
and Paros), and also to observe various effectsloanism, view the products of an eruption andee how they
have weathered over time.

Sixteen members of Farnham Geological Society eweoughly prepared for this Aegean trip by Johrésy
comprehensive Study Tour Field Guide and the oppdat to attend a Day Course given by Alan Timmd dohn
at the Natural History Museum. This explored thmplex geology of the region and how it has dictdiestiorical
development and archaeology.

The first and last night were spent in Athens, foights on Naxos with a day trip to Paros, six gt Oia on
Santorini then three nights at Adamas on Milos.oleaHodge from Island Wandering was a very ablbatrigand
lady.

"One hundred and ninety million years ago the sumne and the seas were warm, clear and blue. Sod®ed on
three sides by landmasses: Asia to the N.E., Euesitento the N.W. and Africa to the S.W., life e Tethys
ocean was bliss. However, nothing lasts for evee Jupercontinent of Pangaea was breaking up aad\ttantic
ocean far to the west was beginning to open. Assalt, Africa rotated anticlockwise and was pushethwards
towards Eurasia.

At the Eurasian border the Tethys Ocean startesutaduct ,pulling behind it a series of microcontitse pieces of
continental shelf that had once been attached ecfthican plate but had been separated from itHey/formation
of a new basin, the Mediterranean. The Tethys catylshrank in size and by 60 Ma, when the mostheoly of
the microcontinents, Pelagonia, reached the subdinctone, the ocean closed. Pelagonia, being tamy#nt to
subduct, docked with the Eurasian continent folding thickening because of being continually pushed the
SSW into the solid continent. One by one the atlierocontinents docked behind it each adding topiteeup and
each increasing the deformation of the one in fr&ventually nappes formed with younger, unaltdodds thrust
over earlier ones. The whole area became a moutz@m. The limestones and muds originating indhelf seas
metamorphosed with increasing pressures and ternyresto marbles and schists. Pelagonia where tbstm
deformation took place became known as the Cyclaates the mountain chain was the Hellinides, thgeam
portion of the Alpine orogeny."

—T

The sun shone and the seas were clear and bluaorée
hats and carried bottles of water wherever we wérg.
travelled on coaches, local buses and taxis, toak bips,
walked, swam, went shopping, visited museums and
archaeological sites, dined wonderfully at the loca
tavernas and rested at the local watering holestelivere
those among us who got lost, tired, forgetful, emdssed
and brown. We all got hot. In fact a typical fieitib.

We were introduced to the metamorphic rocks of Naxo
and Paros. 20 Ma of erosion had exposed the rddtseo
mountains. Marbles formed barren ridges and scliigts
5 fertile valleys. Crops and olives were growing imadl

1) N e T
ofdhat had bamboo windbreaks an

fields (see above ph
the occasional tethered cow. Many hillsides tesagere

neglected as land had been divided up more and n§
between successive generations until the portiare Wwo
small and uneconomical to work so many had bg
abandoned. '

Marble quarries punctured the landscape. We visée(
marble mine at Marathi on Paros that descended #00
into the mountain. We walked through the adit aodm a
slope 6ee photp away from the bright sunlight to thg
gloom of the first gallery and peered into passdbasled ™
into the depths. The steeply dipping bed had la&stnbf
mined by the French in the early™8entury who brought
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up the beautiful highly metamorphosed marble witthslarge crystals that the rock was transluceribugz cms.
We all applied our torches for confirmation. Andi&@reek civilisations had appreciated its beautyl ¥enus de
Milo had started life as a piece of Paroan moustde Sites on Naxos and Paros had Kouroi stateesjdered
by some to be idols that had been partly carveah fittee bedrock in"7 century BC and then abandoned. They lay
there still. We were convinced (I think,) that dldile at Melanes, covered with marble boulders \aas
apprentice’s practise ground where they could dgvtHeir marble-carving techniques. Emery (Mohals®) was
used for carving and we visited an emery dump émtifly the black mineral. Emery is a metamorphoseerite
deposit rich in Fe and Al (corundum) and namedr &&pe Emeri on Naxos. Emery is no longer minetheae is
a synthetic substitute. We visited George’s manaleks on Naxos. (There are, apparently, severahdidrs called
George), and saw how huge white blocks, some sticeakth grey, brought from the quarries that dottiee
mountainsides were roughly cut to manageable giedarge) then sliced, polished, cut to size amehtstacked
ready for shipping. Only the 20 kg airline luggdigeit prevented us from walking away with some teimg off-
cuts.

The intense high temperatures reached during rappetion had in places further altered areas bissg to form
augen gneisses and within these, further alter&i@ehproduced migmatites. The highest temperatfrab within

the migmatites had actually melted the rocks tapece granites. We inspected samples of granite slame their
aureoles in a roadside exposure in the Koronis @iré&axos. Nearby was a very neat and tidy marbkrny that
was removing the top of one of the mountains. Abdssa in the north of Naxos we saw how quartaarhtghly
metamorphosed schists at the centre of the nagmkbden mobilised to form pegmatites in the higldformed
rocks. We followed the exposure across the bay.

Naxos with its windmills, its mountainous inter@amd its busy capital was a good introduction toGgelades. We
looked eastwards through Apollos Gate at the olde#ian fortified Castro guarding Naxos town andlbey port,
and then westwards through the Gate out to séwe atetiting sun, real Greek holiday stuff.

"When the Hellenides mountain building could noglenaccommodate the push from the SSW it becaraetiar
margin and a new subduction zone formed as the tetedihnean oceanic lithosphere subducted northwards
beneath it. A calc-alkaline volcanic arc eruptedotigh the mountains about 100km above the desagstib.

The opening of the Red Sea affected the absolutemud the Aegean Plate. In the north, southwést@ovement
was slowed to 2.5 cm. per year, while in the sotirest the trench it was 2.9 cm. per year. Cletiryymiddle of
the Aegean plate was under tension and being kiedtcOIld faults and sutures were reactivated ascttuest

thinned. The result was uplift and erosion of Hdalsicks and sinking of Grabens as the Hellinidaskdaeneath
the sea with only the tops of the mountains remginisible. Extension has given the Hellenic chtsrpresent
arcuate shape."

Santorini and Milos became our stamping grouncttierrest of the two weeks. It
was a good time to visit them, right at the begignof the tourist season. Brilliant
blue and white paint was being applied to all fitasurfaces and everywhere else
was fresh and green and completely covered witd Widwers. They had even
painted flowers on the road in Milos for the Eagievcessions. On Santorini we
came to grips with the calc alkaline volcanoesfalct a little party of ‘intrepids’,
inspired by our leader did just that and scaledoanpntory 6ee photpon Skaros.
We discovered that it had been previously inhadiechuse it was covered with the
remains of dwellings dating from the Venetian o@ngy of the island. They must
have had a good head for heights in those dayssunedeet!

"There are few exposures of the metasediments otor8d. For 1.5 Ma volcanic
activity associated with the subduction zone haxgally shaped the island. At
least five large volcanoes have formed since thaEgalo Vouno, Therasia, Skaros,
MicroProfitis llias and Thera. Eruptions have beeh basalt, basaltic-andesite,
andesite, dacite, rhyodacite and rhyolite with tbager gaps between eruptions
producing the more acid magmas and pyroclasticmeSeruptions formed calderas.

The enormous eruption that shaped present day B8ainamd formed the present caldera happened inO1BC.
Known as the Minoan because it wiped out the Mincialisation it was also responsible for the ledeof
Atlantis.. The eruption was so violent that it elegbtthe magma chamber, and the sea rushing in exdththe
activity still further.20cu km of pumice and asliest were ejected came from a magma chamber situagéow
the northern half of the present 16km wide calde®actions of the previous volcanoes are exposeitsin
impressive 300m high rim . This rim is broken irethplaces so Santorini comprises three islandshéncentre of
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the caldera volcanic activity since 197 BC has piathe Kameni islands and their eruptions of daldvas are
gradually filling in the caldera.Volcanic activity is centred on a crustal fault thstrikes NE/SW beneath
Santorini."

If sailing into Santorini’'s caldera was breathtakithe
drive away from the port up a road cut into theeshe
walls of the caldera was even more so. We zigzagged
through the whole range of rocks that Santorini tad
offer until on reaching the incredibly thick layef ash
and pumice we knew we were at the tepg photh The
best way to see Santorini's geological history fvam

our specially commissioned boat (owned by another
George). We studied the rocks of the volcanic eastiat
close quarters and learnt to differentiate betwbergrey
andesitic blocky lavas and lava flows, red pyraatas
scoria, pale dacitic ashfall and the creamy rhyitdac
pumice. There were welded tuffs and unconsolidated
pumice. The more resistant dark basic dykes stooadp

of the weathered cliffs and were in places displdnefaults.

We landed on the Kameni islands and trekked acrpss

various lava fields to the cratesee photpwhere current

activity is progressing. Fumeroles were gently iegkot e
sulphurous gases. We were in time to see their
temperature being taken, a healthy 95°C-97°C jakivip |
the surface. The last eruption was in 1956.
temperatures and levels and Seismic monitoring 4l
takes place regularly.

We were promised a swim at the islands, but nobg
explained that the hot springs leached iron froenlélvas,
which combined with bacterial activity to form aicth
red junge'that squelched through your toes when thg
landed on the seabed.

Back on land we examined hand specimens and loatktdte products of the main Minoan event at Theia@ny.
First the well-sorted pumice from the initial blagbllowed by surge deposits, fine deposits thdedi great
channels scoured out by steam from when the ma@paalwer was breached by the sea. In the third stahery
of ash and pumlce and blocks of volcano wall wererdadibly violently ejected, followed lastly by thegh

2 X o = temperature finer ignimbrite flow. The quarry waithin a
kilometre or so of the vent and here the varioysrawere
thickest and the largest blocks had fallen. Wevidet one
in our group photo complete with its sapé¢ photh The
guarry was no longer being worked for pumice. Bdiso
be tipped over the cliffs into the boats waitingctry it
away. The Suez canal had used hydraulic cement made
from Thera pumice. The demands of tourism however
required a pristine blue sea, and the fine dust aiss a
problem, so quarrying had to stop.

The third stage of the Minoan event dominates shend.

It is easy to excavate and original dwellings ie ttiff
— . tops were man made caves. These have subsequeetly b

improved and are very upmarkegs-res However their position on the caldera rim of aland often visited by

earthquakes must make life exciting. 3,600 yearasbf cover preserved the remains of the betteatsdufishing

village of Acrotiri after the Minoan eruption. Araeologists are still excavating the site and wkaglimpse of a

life that basically differed little from our own.

Milos was our final port of call. It is far richér minerals than Santorini because small high levajma chambers
released gases and hydrothermal fluids througrksrand fissures into the overlying, mainly acidegas rocks,
altering and concentrating the minerals.
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From the beginning this mineral wealth was trad#@. visited the site near Filakopi where neolithiemworked
and traded obsidian tools. The area was coverddobiidian flakes as well as pottery sherds.

The Romans exported sulphur, pumice, clay and &am the old Dorian port of Klima as well as oiling and
honey until the § century when it was abandoned after an earthquake.

At Paliochori on the south coast, groundwater mguip
through the vent-agglomerates, ignimbrites and rlaha
deposits that formed the cliffs, leached out milsesaich

as copper, sulphur and iron and brought them to the
surface. We saw where the rocks were coated witbtsr

of green chrysocholla, yellow sulphur and red osi¢ze
photg. There were hot springs bubbling through the sea
here and steam rising through fissures in the roCke
last sulphur mines on Milos closed in 1962.0n tley w0
Plathiena we saw baryte crystals that had beenghtdo

the surface by hydrothermal fluids rising throudgstires

in the rhyolite domes where the rocks were allngtdired
with iron or altered to white kaolin.

At Voudia we were in the industrial Milos and saaokn, formed from altered rhyolitic feldspars; lger a
quickly cooled volcanic glass that contains wateits structure. (its density decreases as it edgpan heating and
it is used for thermal and acoustic insulation atw) bentonite, an altered ash that increaseslitsne when water
is added and is used as a sealant in landfill, satesat litter etc.

With trade came wealth, and we saw several arcbhgieal sites including: the Bronze age site atkeifa (where
three ancient cities had stood), the Dorian sitevalKlima (~1000BC), and near Tripoti, the anci®&uman
theatre and the Christian catacomb¥-(3rdcentury AD) which are the most extensive in Greeeday Milos
continues to trade and tourism is starting to bgoirtant. There are no eruptions pending, the bines, the warm
seas are clear and blue....I've heard that before!

Many thanks John for an excellent, friendly, wetianised, field trip.
Beryl Jarvis

Isle of Man — June 28to 23¢9, 2003

joined 16 other GA members for four days of Idléd/@an geology. Our leaders were oil geologists D@uerk,
who knew the island well, and Dave Burnett whoséRtias based on Isle of Man turbidites.

Manx geology is influenced by the closure of theetais Ocean and the formation and erosion of thedGaian
mountains. The rocks have a NE/SW trend parall¢héolapetus Suture. The oldest rocks, the Maoymrare
Ordovician dated at about 485 Ma. They are foundr owost of the Isle of Man; they are finely lamatht
sandstones and mudstones that have been comprekgbtly metamorphosed and tilted by the closuir¢he
lapetus Ocean. They originated as turbidite flowfsAwvalonia, a small micro-continent off the NW exlgf
Gondwana (the SE edge of the lapetus Ocean) Weagsad examples of these rocks on the coast roadh sfut
Douglas where we looked for sedimentary
structures, which would establish their “way
up.” There were six other localities where
Manx group rocks were associated with
younger rocks.

The Dalby group is of Silurian age, ~ 425 Ma.
They are also turbidites, but originate from the
SE margin of Laurentia (the NW edge of the
lapetus Ocean) and outcrop mainly in a small
area in the west, near Peel.

At Niarbyl, south of Peel, we saw a fault that
we convinced ourselves was the lapetus Suture
(see photo: Manx group on right, Dalby group
on left, quartz in sutuje Certainly it passes
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through the Isle of Man between the Solway Firtd Ailorthern Island; the rocks to the south are Mgnoup and
to the north are Dalby group; there is much shgadlong the fault with intruded quartz veins. Omelpem,
apparently, is the 60 Ma difference in ages ofrtoks. | am afraid that the explanation got too pbeated for me
to follow!

After the Caledonian mountains had been erodedisteeof Man sat 20° S and sandstones similar @éontarine
Devonian rocks in South Devon were laid down. They thought to be Devonian but have not been delfini
dated because of lack of fossil evidence. We saexaellent exposure at the end of the Peel prodeendiere we
established that they were water lain, not Aeohad were probably laid down from braided rivers rofleod
plains.

There is a small area of Carboniferous limestonéhé south aroundpm
Castletown. The area was faulted during the Vanismageny and the
limestone was laid down in a half graben. We samagnificent
unconformity at Langness Arch on the south coatyben tilted Manx
group and horizontal Carboniferous conglomeratePéyllraaish on the
shore were many reefs with the usual associatesildos brachiopods,
bryozoans, corals and crinoids. We then walked cplitve cliff path
towards Scarlett, past horizontal beds of limestmme basaltic volcanic[ _ i
agglomerates and tuffs, including very good exasgipillow lavas s
which partly overlaid the limestone.

There are two main granite intrusions, at Dhoon &octdale. We
examined the Foxdale granite in a disused quatrg dated at about
400 Ma and consists of quartz, feldspar and museawica. There are
many coarse pegmatite veins and all are very weadh&here is a vas
amount of quartz debris from the pegmatite. Asdediawith the
granites and faulted rocks are hydrothermal mineeats from which
lead, zinc, copper and some silver were mined énpidist. We went to
the famous Laxey Water Wheel, the Lady Isabelége (phot) that drew e
water from the lead mine, which went down to 50Qresbelow sea|
level. =

o,

The top third of the island, north of Ramsey, isared with Pleistocene and recent glacial depfsita ice sheets
from Scotland and the Lake District. They are plbpabout 100 metres thick. We went to the extrexmehern

tip, the Point of Ayre to look at the flattened noied pebbles brought in by the Devensian ice sheefy shore
drift along the northwest coast has brought pebfitan the bottom of the Irish Sea and others haaecfrom

Scotland. Riebeckite pebbles from Ailsa Craig aie $0 be abundant. The end of our trip was aetméde walk

along the beach on the northeast coast, past tde Bioraine. This was the result of the late Delagne-advance
acting like a snowplough pushing up earlier sedisém make a terminal moraine up to about 100 radtigh.

Cath Clemesha

FGS field trip to Herefordshire and the Forest of ean

On Friday evening the 80May, 28 people from three societies met at the&@ounties Hotel in Hereford for
the start of a two day trip lead by Paul Olver. fEherere 15 members from the Farnham Society, 9 from
Horsham and 4 from Hereford including Paul and Slwer.

After dinner on Friday, Paul sketched out the padeegraphy of the Silurian outcrops in Herefordshihich

occur in a large area to the west of Ludlow; and marrow belt to the north and south west of Lwoémmbracing
Wenlock Edge down to Aymestry — which gives its ram a division of the Silurian rocks of the LudiSeries.
In addition to these outcrops there are signifidaligrs of Silurian limestone in sites to the eafsHereford, and in
particular, the Woolhope Inlier. Although this Yisvas concerned with Silurian rocks, it must of rseube
remembered that the largest area of the countgssing on the Old Red Sandstone which gives thkitsoi
characteristic reddish-brown coloration.

On Saturday morning, by minibus and cars, we ttagiedast from Hereford with the intention of visgia small
quarry at Perton at the northern edge of the WaaHalier. Unfortunately the owner wouldn’t allove to enter
the quarry because of safety reasons. The quairytlee Aymestry Limestone whose rocks were depdsit a
warm shallow sea near the eastern margin of thetdapOcean. This area then lay at a latitude ofitab®® South
and a diverse brachiopod fauna dominated the se&fieitst the Silurian limestones were being laidvdan the
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coral reefs bordering the lapetus Ocean there wasiderable volcanic activity in the area to thatBewest and
the ash fall led to the formation of bentonite slélyuller's Earth) These clays are responsibleafseries of
landslips such as the dramatlc Wonder Landsllmatetastern edge of the Woolhope Inliers. Furthéiiraa the

% ocean, subsiding basin areas were
evolving and into these basins,
turbiditic flows were taking place.

The present day scenery reflects the
two distinct types of Silurian
deposition: the deep ocean basinal
deposits give rise to the bold rounded
hills in the north of Herefordshire: and
the limestones of the “shelf areas” give
rise to conspicuous, well wooded scarp
and dip slope features such as those at
Wenlock Edge, Aymestry and
Woolhope.

After the abortive visit to Perton
Quarry there was an unscheduled visit
to the Southern Malvern Hills to visit
the well-known geological
unconformity in Gullet Quarry(see
photd where the oldest series of Silurian rock, thentlavery, rest unconformably against the Pre-Camlwfahe
Malverns. For many people this was a re-visit te kbcation.

A long drive in glorious sunshine through t
beautiful Herefordshire countryside took us to t
main Silurian outcrops round Ludlow. Thi
charming town is situated on the northeastern
of a plunging anticline in the core of which lié=t
Vale of Wigmore. Wigmore Basinsée photp
during the Devensian Glaciation 20,000 years &
was filled with ice but as the glacial phase wangeh
water poured into the basin but was blocked to {BER
south by a continuing ice barrier near Aymestn
The meltwater rose until it catastrophically bro
through a gorge at Downton and features of
can be seen in the present landscape. The cours$:
the River Teme was completely changed whigh
accounts for its sudden turn to the north befd b
flowing through Ludlow and then south again. SRR kil L i

Also in this area west of Ludlow is another mucsiteid spot, the Mortimer Forest Geological Traigmaged by

the Nature Conservancy Council. During Silurianginbudlow lay at the edge of a shallow water masimelf. As

one follows the geological trail eastwards towakdsllow the strata becomes progressively youngemfibe
Wenlock Series to the Ludlow Series. At one of shaps on the trail there is an abundance of ttiéoparts, the
search for which occupied many people for half aarhor so. Another location provided an opporturtity
examine the Aymestry Limestone which we didn’t s¢ePerton quarry. Paul Davis produced a specimen of
Fuller's Earth from this location, which had bebr teason why the first quarry visited had beemfgnsecause of
rock slippage on the bentonite clay.

On Sunday morning, all packed, we headed Southedise Forest of Dean and the Severn Estuary, arel\as
something completely different — much younger tisdarian. The Forest is almost entirely Carboniteravith
considerable amounts of coal measures. During dliese of the morning the group saw many remindétbe
thriving coal-mining industry carried on by the 8er Foresters.” Much, if not all of the coal winnwwgs by drift
mines which continued to operate well into thd' 2@ntury. As with the Mortimer Forest Trail, thésea walk
called the Blakeney Walk that allows one to seepttogression from the Devonian Old Red Sandstormgih to
the upper measures of the Carboniferous represdmtdtie Pennant Sandstones. Continuing uplift & dhea
during the Upper Carboniferous led to folding — therest of Dean Syncline - and planing off of thewer
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Carboniferous rocks. During a relatively stableigmbin terms of earth movements and a climatic mmment of
warm and humid conditions, vegetation flourishedi@itaic swamps, which eventually produced coak €bal
measures of the Forest are very thin because w@sea steady influx of sediments and continuingsslgnce,
which formed the Coal Measures cyclothem.

After the Forest of Dean and a pub stop, the glmguled to the Severn Estuary at Lydney Cliff toteeeDld Red
Sandstone cliffs at low tide — 27 feet lower thaghhtide in this estuary. The cliff face compriseseries of
cyclothems starting at the base with estuarial siéipa followed by fluviatile sandstone depositsthe top layers,
the deposits of siltstone are rich in limestonectetions known locally as “race.” There is a masnarkable
section of the cliff where a siphoning processprasluced a column of rock which is surreal in appece.

It was a most enjoyable weekend trip and nice &tlke Olver and Cresswell families, the Societgstliers” in
the west.

Peter Cotton

Introduction to microfossils
Summary of the Society's May 2003 lecture given bpr Adrian Rundle, Geological Society

Dr Rundle began the presentation by giving his dtédim of a microfossil, which is any "fossilisediving
object found in a geological deposit of any ageyjated the size of the object is less than 1.3mdchgrrater
than 0.05mm; objects smaller than 0.05mm are ¢iedsas nanofossils. Many microfossils are nospreed as
whole plants or animals, but as their componentspay, otoliths, scales, platelets, pollen. Miasgils are
particularly useful in the classification of rockaga when for one reason or another, larger fagpiés are not
available.

Marine deposits like chalk and the Oxford and Landdays prove to be very fruitful sources of micsdils.
Microfossils generally fall into one of two categgs, namelymineral walledor organic walled and the methods
used in the preparation of the two types of speciare different.

Clay samplesare first dried in an oven and then soaked in miaterder to give a mud slurry; this is then sigve
dried and soaked again in order to ensure thessatiel as clean as possible. The clean solidéi@negraded using
sieves of decreasing aperture size in order torapthe different size fractions. A preliminagamination of the
solid fractions under a microscope allows any niassils to be separated and stuck onto a glass fdiddetailed
microscopical examination. If a clay does notalirdown using théake & soakmethod, then dilute hydrogen
peroxide can be used instead of water in ordectelarate the breakdown of the clay bonds. Anotheant is to
soak the dried clay in dilute turpentine substitéd#fowed by washing in boiling water.

Chalk samplesare best treated using a hot solution of sodiuphgie (Glauber salts) for the initial soaking. The
chalk solids are then subjected to up to 3 cycfedeep freeze - heating in microwave - water simakrder to
cause sufficient breakdown of the chalk to alloficednt sizing to be undertaken. If fish teeth betng looked for
specifically, then washing in acetic acid will disse any carbonate fossils/solids but leave teeticium
phosphate) unaffected.

If one is specifically interested iorganic walled specimens (eg: pollen), which are often only a feierons in
size, then these are best found after attemptindigsolve away any mineral walled fossils and otimameral
debris. To do this, the deposit of interest igdyitreated in hydrochloric acid to dissolve cagdtes, centrifuged to
separate the remaining solids, treated with funfipdrofluoric acid to dissolve silicates and finathgated with
fuming nitric acid , which will oxidise most orgasi but not pollen. The tiny amount of residue &éfér this chain
of events should contain any pollen microfossils.

All 3 biological Kingdoms, Protista, Plantae andiralia provide examples of microfossils, togethdthvihe
plant and animal remains found in faecal pelleBr. Rundle presented detailed sketches of some eointany
microfossils that can be found in the various Kioigd: foramanifera, radiolaria and diatoms from Fmetista
Kingdom; calcareous green algae, stoneworts amgefiag plants (seeds & pollen) from the Plantaegdiom; and
sponges, corals, brachiopods, worms, crustaceasects, sea-lilies, sea-urchins, starfish etc ftbenAnimalia
Kingdom. On the subject of faecal pellets, eadtigs of small creature has its own size and shape!

To complete the presentation, Dr Rundle had brougtt him examples of actual microfossils togethéh two
microscopes through which they could be examined.

Michael Weaver
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Meteorites - Their Origin and Significance
Summary of the Society’s June 2003 lecture given bBgevin Attree MSc, Environmental Diagnostics

evin Attree is by profession a geologist who hasagb had a great interest in astronomy, and hisiriec
brought to light the relationship between geologgt astronomy, tying in very well with the Societyanuary
lecture on the sun and the creation of our solstesy.

1. Meteoroids, Meteors and Meteorites? Space is dirty and full of particles and fragnsenf rock called
Meteoroids, which range in size from a grain of dust on umgmny tons in size.

Most of the fragments which enter the earth’s aprhese are no bigger than a grain of sand and ereasa brief
flash of light and they are gone, burned up bytifsit These are callddeteors, or ‘shooting stars’. Up to 200
thousand million enter the atmosphere each yesagnfents that do reach the surface of the Eartteane dust,
are found everywhere in oceans, deserts and i cap

Comets are composed of rock and ice and travelingrthe sun in elliptical orbits. As they getsdoto the sun
they start to vaporise, creating long tails of tiglgs. When the Earth passes through this bamjected material
a "Meteor showerbccurs. This may be a yearly event, such aséhgdls and Leonids.

Meteorites on the other hand are sporadic, muafetathan meteors, and most are fragments of adterohn
example is Eros, a potato shaped rock, about 13rKiength. 'Falls" are when a meteorite is actually observed
entering the atmosphere day or nightFatl" is found later, well after landing.

2. Early Ideas Meteorites were originally thought to be an atptesic phenomenon. Derived from the Greek
known as ‘things on high’. Fossils and stone axese mistaken for meteorites. Falls were alsobatied to
volcanic concretions. They were finally acceptedxtra-terrestrial during the 19th century. Isvedso noted that
meteorites came from fireballs (exploding metesjite Examples for reaching this conclusion emanéitech
observation of a meteor shower which occurred ®Wemmandy in 1803. Meteor Crater in Arizona is ado
example of an impact origin but at first was thaughbe a volcano. In 1896 a team tried unsucabggb find an
iron lump which could have been of commercial valde was probably vaporised just before impact #mel
tremendous shock-wave preceding it created thercrat

3. Reaching the Earth Most meteorites originate in the asteroid b&ltedictions were for a planet between Mars
and Jupiter but it never accreted.. The astereltl donsists of fragments of varying size and ithsught the
influence of Jupiter's gravity prevents a planenirforming. Fragments continuously escape fronit @id are
hurled toward Earth. Meteorites can collide withrtBdead on or nose to tail. Friction with Eartatsnosphere
causes ablation. Gravity affects velocity and 9(Rutloe objects are lost by ablation by the timeytheach the
ground. Temperatures can reach 2@0

4. Types of Meteorite
Meteorites can be broadly classified into two tygther Stony or Iron.

Stony: Some stony meteorites contain chondrules whiehsarall globular masses composed of olivine,
pyroxene and glass. Other types of stony metesome not contain chondrules but have varying
compositions depending on the influence their prityi to the sun.

Iron: Iron meteorites are composed of iron-nickel aland are the result of very slow cooling. Theee a
some special types which are representative atghe’mantle boundary of a planet.

5. Significance of meteorites

Meteorites offer up clues to the origin of the sddgistem, are a source of organic compounds anccaase
considerable environmental damage when impactiadg=tirth. For example, the Yucatan impact whichuoed
~65MA at the Jurasic-Cretaceous boundary. Therd 35 recognised impact structures world-wide. cBheaves
ahead of the meteorite heat the atmosphere andacese it to shatter before hitting the earth. dindlast caused
is highly destructive. It is estimated that anegbjl Km in diameter can cause a 20 Km deep hote 200 Km in
diameter, exploding with a force equal to 500 miilHiroshima bombs.

A large impact can occur every 1000-100,000 yesnrd,one is overdue! It is ndVill we be hit?, but more like
"When will we be Hit?

Lyn Linse
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