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Editorial

There seems to be a continual reminder in recens riroadcasts that the Earth is a very unstable and
unpredictable body: damaging earthquakes in Newandda the large earthquake in Japan with its aaseti
savage tsunami and, at the end of August, a 5.8itogg earthquake in Eastern United States witkmoentre
just south of Washington DC. The latter, the wansthe area for over 100 years, caused the Whateskl and
Pentagon buildings to be evacuated and widesprelaysto flights as airports across the area wiesed for a
time. An interesting observation was that animalsa®s across the East Coast showed signs of sistigto 15
minutes before the earthquake struck. KeeperseaNational Zoo in Washington DC say that red-mifiemurs
started barking an alarm call a quarter of an himfore the quake. And, about three seconds béferground
started to shake, the zoo's gorilla Mandara gapadlagathered up her baby, Kibibi, and then clichlaetree. There
are many other recorded instances of animals balihg to sense the onset of an earthquake and sutpgées
scientists still have a lot to learn from the arikiagdom when it comes to earthquake prediction.

Our Editor, Liz Aston, is experiencing a problenttwone of her eyes at the moment and has asked me
(Mike Weaverto write the introduction to this issue of thevisbetter. | know | represent you all when | sered h
our good wishes for a rapid and successful recdatiowving her forthcoming operation.

| A thank you note from Mike Rubra, a member of FGS

After | was taken ill, I have had so many kind naggss and ‘get well soon’ cards that | could nosgsn
answer them all. So please accept the followingkhau to all my friends and colleagues for yourckmessages,
notes, letters and cards on learning that | had bédesked into hospital. | was there a lot londert | expected,
but I am out now.

| was especially grateful to Susan, Joan and Matdar keeping so closely in touch with my wife Esm
and for their many messages and lovely photograpits] even received an archaeological report floan, who
did such a great job on the Crozon Trip. | am ghadtrip was so successful, although | was sadambe with you
all. Thank you also for the picturesque card fraian€e with all your nice personal messages.

My thanks also go to Graham, for getting my spacehe field trip filled and for everything else Hel
quietly behind the scenes, it saved me an awfubfidtassle with Saga. | am sorry we could not “@diichester,
perhaps there will be another time. | think instgad went to Bosgrove, a delightful and historiaqa with a great
variety of geology in its structures. | look fomdao seeing you all, hopefully in a month or so.

Very best wishes, Mike Rubra
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Geological uses of Nuclear Isotopes
Summary of February 2011 lecture given by Dr Paul ®venson, University of Surrey

In its hundred-year history nuclear physics hasttedpplications famously and controversially ireegy
production and weaponry. Less famously, the pteseand knowledge of radioactive atomic nucleienhéad to
applications across a much wider range of humaraalir, not least in geology. Radioactive nucisatopes
have been present in the Earth since its formatwne billions of years ago, and have been decatinvgrious
rates.

The longest-lived (Potassium, Uranium and Thoritang still present and a careful analysis of the
composition of rocks helps us date the Earth amicpéar rock formations. More recent geologicelivty can be
analysed using shorter-lived isotopes, naturalgatad in the atmosphere through the influence seo rays.
Such isotopes get into the Earth's ecosystem amdbe used to age, for example, water in deepexguifThe talk
gave a rapid tour of radioactivity followed by desion of applications in geology.

The story of Horsham Stone and Sussex Marble
Summary of June 2011 lecture given by Dr Roger Billt, Collyers College, Horsham, Surrey

These two stones have very distinctive and unidgores to tell. They can be found in the Wealded$Be
of the Lower Cretaceous of southern England. Theyapprox 120-124 million years old and formed wheuth-
eastern England looked like Florida today with gish flowing rivers meandering across a broad|#atiscape.
Lakes and coastal lagoons were dotted across thienr@and dinosaurs and a great range of sub-tropfea
inhabited this rich ecosystem.

Horsham Stoneis a fine-grained yellow / golden sandstone thas weposited in tidal rivers. There are
only two recognised beds of Horsham Stone, theyroclose together and are never more than 2m thicky
outcrop in an arc that follows that exposed surfatéhe Weald anticline mainly centred around Harah
Southwater and running south-east towards Haywdedgh. Considering how limited the actual outcraftern it
is remarkable how much stone has been excavatedlegast 2,000 years. Horsham Stone has beespuded
into Surrey, East Sussex and into Hampshire. Haisdog shallow pits or delves were dug to extraet $tone.
Over the centuries a great profitable trade exibtgdng and selling reclaimed stone. The Romarss fecognised
the value of this stone mainly as floor slabs arafing slates. Virtually all Roman remains in Sussentain some
Horsham Stone.

What makes Horsham Stone so recognisable are pegldy preserved ripple marks. These were formed
by tidal currents moving upstream and then ebbdfla@ters flowing down stream. These symmetricgblép
formed many different shapes and patterns as tirerds swirled past each other. In the shallow mgadénosaurs
walked and left their footprints preserved as msutth sandbanks. Iguanodon and Polocanthus priatshar
commonest types found. Many other fossils occadliohan up in Horsham Stone eg coprolites, bivalvelants,
fossil roots and even dinosaur teeth and bones.

As Horsham Stone was only deposited in river chisnibés limited in its lateral extent as a bedstdne.
The ancient palaeogeography in Wealden timesHefstone in channels that today occur around Horshais is
where most of the stone was dug in the Middle Agesv hills around Horsham show where Horsham Stuaee
created a scarp edge. The Normans built a numbeastlies on these ridges e.g. Sedgewick Castleteduth of
Horsham. The largest know delve workings were ado@hrist's Hospital to the south-west of Horsham. |
Norman times this areas was known as StammerhaarleShLyle and his friends visited these workingghie
early 19th century, they speculated on the reafwribe strange ripple marks they saw in the stdhey actually
came up with the notion of flowing water currents.

The majority of churches, manor houses, castlescand buildings were roofed with Horsham Stone
throughout medieval times up until the 19th centiitye traditional wooden beamed houses so typicaledieval
architecture had to be strongly constructed to stpine huge tonnage of stone. Many of the roofshee
buildings show distinctive sagging along the ridgea. As well being used for roofing, due to th#itstof the
stone to be cleaved like slate, it was used fot eaistruction. Not all the stone could be cleawvdd thin roofing
slates, so the rest of the stone was cut into tikelkblocks for walling.

Today the Historic Horsham Stone Company still @abtas stone on a small scale at Broadbridge Haath,
the west of Horsham. This is very close to the sitere the Romans excavated the stone for therceotish of
Stane Street. The stone still shows the remarka@tbpée marks but the stone no longer can be clealvegould
appear that the best roofing slate material has eeked out.

Sussex Marble also known as Winklestone and Paludina Limesiem®t a true metamorphic marble but
a shelly limestone that will take a polish quitsiBa It is a limestone that is composed of frestevgastropods or

FGS Newsletter — October 2011 2



snails. These snails lived in their thousands & fileshwater lakes and rivers that existed acrhossWealden
landscape. There are several local beds of Sussekl®&] some can be traced for over 15kms acrosSViradd
from East Sussex into West Sussex. The outcrogrpatf the beds follows the arc of the exposed dézal
anticline.

In East Sussex and Kent the beds are known as®BddreMarble and Laughton Marble. In West Sussex
they are known as Petworth Marble and CharlwooddMaiThe closest beds to Farnham would be in thesfald
area and near Cranleigh. The beds of marble lie gabw the soil horizons and could be easily wdrlsy
following the seam along the dip. Many streams s&the Weald cut through the marble exposing bldeksmers
plough up marble and weathered out gastropodsdd-abund Kirdford are full of weathered gastropatlkese are
easy to pick up after harvest time.

Sussex Marble was highly prized as a decorativeestd Bronze Age quern was discovered on the South
Downs above Amberley. The Romans used the stotieinvillas around Chichester. It was with the ians that
we find the main historical use of Sussex Marblaents and altars were carved in Sussex Marble. Foons the
12th typically have a square, tub style. This wasunted on a central pillar. By the 13th centuriesulding
appeared on the fonts. The dimensions changed amy fonts were mounted on a central pillar witmiiar
pillars beneath the four corners of the font. Thiditg of the marble to be polished made it perfimtdecorative
work. Thin pillars and mouldings started to appeachurches. Chichester Cathedral has spectacxganm@es of
Sussex Marble. Boxgrove Priory has huge pillarserafdPurbeck Marble and base of Sussex marble.

Wealthy nobles had memorials and tomb ledgers mé&@ussex Marble. These stones did not last long
when exposed to the atmosphere in the churchyardiayr many churches have used tomb ledges as fus. s
Petworth House is sited on large outcrops of Sus&apble. Many pavements in Petworth were made 58k
Marble in the 17th century, but the fact that thegathered too quickly meant that they were replaceatie 19th
century. In Petworth House has skirting boardswindow cills carved out of marble.

It seems that with widespread use of Purbeck Maffam the 16th Century onwards Sussex Marble
declined in its use. The beds of Purbeck Marblenawee consistent and the reserves longer lastiragbld was
used as a rubble building stone in farms and bdims last workings appear to have closed arounéFitise World
War. These workings were near Billingshurst.

The study of building stones in buildings is a ndevelopment of geology and social history. Stone
reflects a social status and financial statementiah person’s home or position. Importing stormnfracross a
county or from adjacent counties was a massive icogtedieval times. Today we can only imagine tligeh
logistics involved in sourcing stone and then ggnag its transportation along muddy cart tracksradieval
Sussex.

| FGS Field Trip  Western Brittany, France, 3-10 Apil 2011 |

Another excellent trip was organised by Grahamligvils, which is reported here and will form the FGS
display at the GA Festival of Geology in Novemb@raham identified four elements of the trip in matar for
this report, namely:

Lower Ordovician - Grés Armoricain

Devonian miniature reef at L'Armorique.
Ordovician volcanics

Carnac archaeological remains (see June issue)

Lower Ordovician - Gres Armoricain
lan Hacker, Christine & Peter Norgate, Barry Ead®ane Cameron, Louise Milbourn

The Gres Armoricain Formation is part of the lov@ndovician rocks seen in the Crozon peninsula and
equivalent in age to the Arenig Formation in Britdt strikes NE -SW from Morgat to the Cap de lse@re. lItis
predominantly a hard light-coloured sandstone amatgite that is resistant to erosion and protruskes strong
feature in the landscape.

We visited an outcrop at Morgat Harbour where tlcrmpping beds are steeply dipping to vertical
(Figure 1). The lowest beds form a headland juttg into the sea as a line of stacks; these hadiqusly
included an arch, now collapsed. It was imposdiblexamine the outcrop closely as the tide washigh but it
would appear to be a massive quartzite.

3 FGS Newsletter — October 2011



Fig. 1: Subvertical rés Armoricain Fig 2: Diplocraterion

guartzites form hard resistant bands.

Above this in the succession was a sequence oéslaald alternating sands where trace fossils doaild
seen. The depositional environment changed through and through the Formation the shales indidateper
water whilst the sandstones are demonstrably shalater, the succession finally deepens upwards.

Though hard remains of fossils were not seenksrand two trace fossils were identified. The twg of
Diplocraterion parallelum (Fig. 2) and Cruzianag(B) appeared as oblique striations on median tusr{&ig 4),
probably formed by a polychaete with rigid bristi@is would indicate that the sandstones were éadrim a
shallow sea near a coast.

Fig 3: Cruziana |g 4: Burrows
The Grés Armoricain were also seen forming a drentegadland with a war memorial at Pointe de Pen

Hir. East of Pointe de Pen Hir at Veryarc’h beaghthe western most end of the beach, again ieés |s a

dominant feature in the landscape and close ingmertveals sedimentary features confirming thdl@henature

of its deposition.

Fig 5: Mega- and other ripples, indicating a Fig. 6: Close up of mega ripples (left above) veithse up (right
shallow water depositional environment above) of normal ripples
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At Correjou (Figs 5 & 6) we saw dramatic sedimepnfaatures. Here, mega ripples (with a wave lendth
~2m, amplitude of 10’s of cm, and asymmetric) wareered by small lunate and normal ripples. Theanguples
trend from top left to bottom right in Fig. 6-lefthe lunate ripples are concentrated over the highe of the
mega-ripples. The small normal ripples Fig. 6-righg asymmetric, confined to the deepest partetrbughs of
the mega-ripples and trend at right angles to tkgawipples. The normal ripples are key to undeditey the
depositional environment; they are drainage rippieswater drained away along the bottom of thgarépple
trough as the tide went out & thus the sands reptemtertidal beach deposits. We later saw simmilaple

structures developing today on Veryarc’h beachqFig8).

Fig 7: Modern track which would fossilise to form Fig 8: Modern ripples — large and small

a trace fossil

Devonian - miniature reef at Pointe de L'Armorique
Mary Clarke, Beryl Jarvis, Penny Hatswell, Susarrtita Dorothy & Alan Whitehead
Though a mere 6 km to the north east of our hdté¢ &ret by sea, an hour and a half's drive va th

Terenez bridge took our party to Pointe de I'Armoe, on the opposite shore of the Rade de Brestd€atination
was a rare exposure of a Lower Devonian Coral Reafformer limestone quarry on a small beach ¢ostbuth of
the point. This near perfect example of a miniateef is a protected heritage site, unique of itsl kn Western

Europe.

st

farly Devonian palawgg_:ograpl;}' \Brittany R : Si e e
Fig 9: Early Devonian palaeogeography Fig 10: Rodd I’Armorique Devonian mini-reef

Early corals and stromatoporoid sponges flourishexd and built the reef in calm shallow seas off th
northern coast of Armorica (Fig. 10). This smalatpl had separated from Gondwana and had beemglrifti
northwards from Antarctic latitudes through thedealzoic era. Corals require warm clear water tciptyland
form a reef. Plate tectonic studies have indicéted by the Lower Devonian period this region wathiv 30° of
the Equator. Warm enough for reef building.

With a long career as a professional geologist,Gdaham Williams, the organiser of our field trip,
described it as the most 'fantastic and fascinagirgmple he had ever seen. The exposure clealyssthe three
different facies of a classic reef cross sectidore reef, reef and back reef (see Fig.10). Thenmeef builders
were the massive corals and sponges (Fig 11),itegetith more fragile bryozoa on the back reef sifithe reef.
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Fig 11: Devonian stromatoporoid in main reef Flg D2vonian death assemblage — fore reef

The fore reef was composed of bedded layers ofsebaibroken fragments of shells and other fossil
material in a death assemblage (Fig 12), demoirggratrelatively high energy environment exposethtowaves
and tides of the Lower Devonian sea around 410 Ma.

The reef itself is of blocky limestone comprisingmerous well-preserved rugose corals and calcareou
stromatoporoid sponges in life positions as welll@sris of bryozoans, crinoids, and brachiopodss Ehthe least
altered part of the exposure. The back reef, atyinapped by the waters of a Devonian lagoon sigia of a mix
of broken fossils in a death assemblage, lyinghinly bedded layers, interspersed with thin bedslark finer
muds. Abundant fragile, well preserved bryozoamaatestrate that this was a very low energy envirartme

Our leader Dr Denis Bates pointed out that theldtdding of the fore reef (Fig 14) suggests thatas
formed in shallow seas some distance away frometlye of the continental shelf. There are indicatithvat the
reef had been migrating seawards.

Ordovician Volcanics
Janet Catchpole, Jean Davies, Jonathan Hannam,Sayer, Shirley & David Stephens

At the Pointe de Raguenez at L'Aber on the souttstof the Crozon Peninsula, opposite the lle Aledt
we looked at a repeated sequence of Ordoviciars|dagers of volcanic debris (ash, lapilli, pumened bombs)
and sediments with shell fragments. The beds wgneing steeply northwards giving us good crosdices.
There were pillow lavas and beautiful examplesphiesoidal weathering (Figure 13).

-~ :
Fig 13: Spher0|dal weathenng at LAber Fig 14:avla bomb in sediment of volcanic ash

There were beds of lapilli and large volcanic bompgo 60 cm in diameter bedded into the sedimedt a
covered with onlapping layers of ash (Figure 1But most striking were two unusual features: vaitiesicles in
the base of sediments immediately above lava fignigaure 15) and beds of volcanic debris with pgecEpumice
showing reverse grading — the coarsest at theRigpie 16).
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fig 15 Vertical vesicles in sediment

with coarsest particles on top

Questions arose as to whether these lava flows @drasive or intrusive, whether the whole sequence
was a marine, a lake sequence or an eruption oet@mund. The conclusion was that in some cdsesavas
were intruded into soft, saturated sediments perlogy a metre or two from the surface and steas ejected
from the lava giving rise to the vertical vesiclaghe unconsolidated sediments above. The rewgesting was
explained by the volcanic debris falling into wataihile ash particles might grade normally, punmfiggments
being so light and full of gas would float for ailehbefore sinking. The largest fragments woulchaen floating
for longer.

Fig. 17 Pillow lavas at Lost Marc’h Fig 18 Top e of pillow lavas

Further south at Lostmarc’h, there is a particyléine exposure of Ordovician pillow lavas on thain
jutting out into the sea, as shown in Figure 1WwoTnembers did venture out along the spine of tietphoping
to find traces of brachiopods in the limestone leemvthe lava flows. None were found, but we did aganto get
close up pictures of the top surface, showing sigethrough the pillow where it had been erodedwaiFigure
18).

FGS field trip to Derbyshire July 1-4, 2011

“I've been everywhere man ... never paid my fanan ... I've been everywhere

The first time | went on one's of Graham's fielddr | was really nervous, shy and worried; whateabe
people going to be like, would they be nice to meuld | have any fun. | gradually settled in anddmae more
used to all these strangers, and then | relaxditisgumtly to go a bit further from Graham and détde exploring
of my own — great, | had found what | had been ilogkor - a smell - a rabbit - and off | went - lag. | caught it
— wow; won't Susan be pleased and won't Grahamdwglf me.! Actually - no. Graham was a bit crasd took
away my lovely prize away. Since then they keepy@on me to stop me escaping and having fun.

Take this last field trip. We arrive at Lodge Heu@pencast Coal Mine (Figure 1) where they all grath
and chatterlforing!). We are going to see the clearly developed tlgelns of the Westphalian Coal Measures,
just below the Triassic New Red Sandstones whiate w&posed in the road cuttings just to the eagteimine.
The mine boss man says we will all be able to gerdmto the pit and into the works areax¢iting but no,
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everyone else goes and | am left behind. Don't ywsays the man - those left up here will be entezthto a film
explaining all about open cast coal miningawrl

Sue had left me with Chris (our leader’s wife) whshe went down to the opencast site - allegedigke
me for a walk. As | didn't want to go for a walldecided to stay with the rest of the group andt ve& Sue to
come back. | then went into the presentation (fier 2nd time), this time with Chris, and lay veryiajly on the
floor by her side.

| didn't mind the bit about the planning difficel$é (the public thought opencast mining would inseea
drastically when deep pit mining stopped, butdrdi - it continued just as before); nor the bibatbhow 14 tonnes
of rock is removed to obtain 1 tonne of coal irsthit; nor even the bit about the thick coal sedmrh thick)
which is the mainstay of the mine financially @& others being <0.5 m thick); nor the bit abtwet ¢are they take
to protect the local communities and to help thé@renment (that is the bit | like, that is the tiat smells good);
but the bit | couldn't take was the statistics repeat was too much for any dog, even me, a laffgring
“geodog”.

| dived under the conference tables in an attempstapeMy plan was foiled; Chris was still attached to
me, but she soon gave wéshe had no choice really, it was a case of folallingly or be dragged), whilst the
geologist explained the difficulties in calculatiagactly how much coal will be in place in any fi#acreage due
to the activities of ancient coal workings, invisiffrom the surfacd found Sue and Graham - thank goodness they
had got back. | hadn't heard them speaking, bid hdar Sue’s familiar footsteps (and of courselsher lovely
scent); she was in the site office returning hed leat!

Figure 1: The large ‘digger at the back removes tkigure 2: Carboniferous _limestone quarry within the
bulk of the spoil, the small digger in front scrapeff Stone Centre, typical large scale bedding of basina
the last layer exposing the coal bed for mining micrites

“Derbyshire's biggest export is Derbyshire"this comment (which summed up the trip) was neatdine coal
mine and is neatly demonstrated by the photosahany quarries

The next day was great - we went to the Stone €atitvWorksworth. The whole area was one large guarr
(Figures 2 and 9) which had been made into a S&8huse it had so many different types of limestone
particularly the fossiliferous reefs with backrefefereef and channel areas. These were the labbmestones of
the Lower Carboniferous Dinantian. | distinctly reeéhe man say he wanted to get rid of all the weelich were
obliterating the geology - great | thought I'll digu a few holes - but no - someone spotted metlzatdwas the
end of that.

The FGS jolly-gists had to stay 5m from the qudages but | managed to sneak behind the wire femce
check the quality of the limestone! | was off tkad most of the time, right through the groundwhefquarry to an
area of stone walls There our guide explained hifferdnt types of walls are made depending on tigallstone -
rounded granite boulders, flat lying angular linoest blocks, rounded capstones (if the stone coeldhaped),
long through stones to give the walls stabilitye@td also acted as stiles) and gaps through the juall large
enough for a pair of human legs to get through (med- so through | nipped but was rapidly calledkpaThe
whole area had been one vast lagoon above a basshigkrwith patch reefs around the edge. Lead raingzins
were common in this area, but we didn't see amethmit we did find a steam train taking little [dnén along to
see some fossils. That afternoon | snoozed wihitst visited the Mining Museum and went undergroatwhg a
mine at Matlock Bath. As far as | could see eveeyaas eating ice cream - what about me?
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Figure 5: Odin Mine

Figure 3: Landslip at Mam Tor. Figure 4: Swallowehat Windy
Knoll

reigu Fractured fold in Iiestone, anifold valley

Figure 9: A reef in limestones (Stone Centre,
back reef areas where the depositional environisent Worksworth), one of many reefs in the Carboniferous
high energy, the lime mud is removed and the atinoi Limestones of Derbyshire. The reefs are patch reefs
stems are left broken and sometimes aligned bypgtro placed at intervals along the edges of syndepasitio

currents. Stone Centre, Worksworth horsts which are spearated by deeper basinal areas

“%’\( (= » Y 4 W 4 v o
Figure 8: Crinoidal limestone, typical of shallovater

It can get very boring - they all witter on and-cand get excited over rocks! It wasn't all baduidh, as |
had several sausages on Sunday (left over frorousbreakfasts) and we were off to Manifold Val{Eigure 7)
and Ecton Mine. Here they all got out and pickpdoits and pieces (yawn!!), discussed how thesdl smgular
bits of limestone came to be resting in lumps afthe road and coating the hillside. Was it fre¢tzaw action of
thin bedded limestones? Were they tailings fromatigcent Ecton Mine or crushed limestone from mgkhe
road along the hillside above? They never did deeigpical - too many different ideas!

Then would you believe it, these FGS folk scrablitedugh the chipppings at the side of the roadry v
unseemly for humans; | noticed the passing motgsting them very strange looks. But they seemedsed
enough having found galena, sphalerite, malachitd, someone even found a trilobite head! Nothirigledbut
apparently a good haul of goodies! We had a nidé wather along Manifold Valley to look at moreefs and
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admire the strength of these Carboniferous limestoSome children and other dogs were having fuirfrankly |
found it a bit boring - no rabbits to chase anduay of escaping.

That afternoon, we had a great time. In Millersdaéestarted off looking at classic thick beddedébitian
Limestone (yawn) but | had to stay on the lead evhie walked up the valley road. Our leader wasra @Husive
man and very chatty. He explained how importanfaser water in any limestone (karst) area is for &mrand
animal populations (I agreed, | was hot and thjrdtie showed us a perched water table, explainedthis river
was flowing in its valley (all the other river vajls were dry). As this river has cut down to thepmest level and is
therefore the 'base' for all the water tables énatea, with which it connects, it is the only riveéhich flows at the
surface.

He took us up the valley to an outcrop of basajyfe 10), a dark iron rich rock full of vesiclesrall gas
bubbles which were void). Then the humans wentsactioe river and up to an old railway track alorigol they
all walked back to the mill at the end of the vall€hey arrived back discussing the exposure afa t apparently
a basalt had flowed out onto the surface of theditone in the shallow seas of the Dinantian, ambdexéruded
through its cooling crust forming pillows - the hans were so excited but not as much as me becandeh(s is
the best bit) | had been in the river several titoesool off - no-one seemed interested, but llbadd it.

Figure 10: Distinct eroded junction between a vdaic
basalt interbedded within limestones. The top @& [th
basalt had been exposed and weathered to a feosusggjin
clay. Later, along the disused railway track |in
Millersdale, FGS members saw an outcrop showieg th
terminal lobe of another interbedded basalt (witltals
pillows from extrusion into seawater) which was

gradually overstepped by successive overlapping
limestone beds

The last morning, we went to Odin Mine (Figure @n-old lead mine, Mam Tor (Figure 3) where thellan
had slid downhill forming a large and still movitandslip, then to Windy Knoll, through Whinnats Pas Treak
Cliff Mine and at last a café - hooray - that medrnihk and food, @geodo¢s favourite pastime when not chasing
rabbits.

They say they have fun on these trips - | don'skhow - | have done all the trips and | can telliybere's
very little fun - there's no swimming, chasing,agsag and definitely no rolling in cow and badgepp

PS You will be pleased to knomsent a card to Chris to thank her and David feing me, my mum and dad and
all the ‘funny Farnham people’ a good time overiezkend.
Jack (with notes and photos from the Jolly-Gists)

Addendum by Janet Phillips

Jack the Hound -It's been good to see the conversion of the ‘Coweg}
Cur’ to the ‘Intrepid Hunting Hound’. While sharirgwalk around th¢
Hartingdon YHA garden, Jack and | met a cat. Taetook off, Jack
took off and | nearly took off. Jack’s hackles weaip and | thought he
was shaking as he did when he first emerged froenLricester Dog
Refuge. However, he assured me that he was onlyngahe better tg
chase the cat. | believed him. He demanded an éwtpacircuits to
dissipate the adrenalin that a hound would natuggherate under sug¢h
exciting circumstances. It was good to see himoresdt to norma
dogginess.

174
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Wildfire: The burning issue - the geological histoy of fire
Summary of May 2011 lecture given by Prof. Andrew &ott, Royal Holloway College

Fire has been an integral part of terrestrial systéor at least 420 million years. Since the latarian,
when smouldering fires charred a predominantly ibpinytoid vegetation, wildfires have been documente
most terrestrial biomes and now, often at the hahdsan, control the health and stability of many

The presence of charcoal in the fossil record asta proxy through which it is possible to track th
changing occurrence and impact of fires in a deeege of ecosystem settings. As charcoal fratlyuexrhibits
exceptional anatomical preservation (Fig 1) anofften readily isolated from rocks by maceratiomat only acts
as a proxy for wildfire activity but is a valuabp@laeobotanical resource, providing both morphdckgand
anatomical data

Fig. 1 Scanning Electron Microscope images of Odi@atele

Fire systems are governed by complex suites ofittond. However, when considered over geological
time, at least in the Palaeozoic, atmospheric axygacentration appears to be the overriding fagweerning fire
frequency. Our earliest records of wildfire comanfi the late Silurian and early Devonian (420-40ion years
ago) but evidence of fire through the Devonian (880my) is rare possibly because of low atmosphergen.
Atmospheric oxygen levels are thought to have risgaidly through the Carboniferous and Permian {350my)
and this coincides with the spread of fire intaaage of environments from lowland tropical miredlemdplains
and in to upland regions.

Fire is abundant through the Cretaceous and mag pkyed a role in the diversification and sprefd o
weedy flowering plants (angiosperms) but the claina global wildfire as a result of an impact a¢ #nd of the
Cretaceous is disputed. Fire occurrence may, hawéwae played a role in the rapid global warmingthee
Paleocene-Eocene boundary.

Although fires are influenced by atmospheric conipws they also have the potential to influencehbibt
and through it, climate. Fires also influence othecesses, most notably in sedimentary system,has been
shown that fire events greatly increase the patkfur the erosion of terrestrial sequences. # Ien shown that
sedimentation rates may increase more than thifty fbllowing fire and sandstones with abundantrags and
uncharred plant material are common in many sedimngpackages that are also known to be oil regesivo

There is increasing evidence of a relationship betwfire and climate change, especially in the last
200,000 years. However, our current problem carecehe relationship between fire and where all fge
considered by many as a disaster. However, our froatlon of vegetation, particularly by introducirgreign
species, especially grasses, may make normallyflaomnable systems flammable.

The full impact of fire related erosional/depogitib systems has yet to be fully appreciated but, in
combination with its influence on the atmosphefienate and the evolution of plants and terresi@bsystems,
wildfire must be considered a significant Eartht8gsProcess.

It is in this context that we should see the Eagla ‘fire planet’.
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Diversity in Stone: Regional Geology and Links to Bilding Style

Summary of December 2010 lecture given by Dr. LesleDunlop, University of Northumbria

One of the interesting aspects of the UK is thk @nd varied geology. This has contributed mucthéo
range of landscape features seen and also to #raatér of towns and village which use local mateor their
construction. Although this contribution may betlas larger towns and modern developments smaketres
retain much evidence of local materials and thke stpd character derives from this.

Oxfordshire has recently carried out a buildingnstsurvey as part of work with English Heritage and
there have been projects within the North Wessexridao raise the profile of links to building styland geology.
As expected there is a strong correlation betweatemnals used for older buildings and the bedroekemial. In the
north of Oxfordshire iron rich marlstone characesi the buildings giving a pleasant warm colouh®villages
built from this stone. The stone can be used fbpailts of the building for example walls, quoingddavindow
frames. Not far to the south, however the main dedis a Middle Jurassic limestone, the White Lstoee, this
is @ much more rubbly and irregular material tokweith and so close to the boundary with the ironstthe latter
is still used for quoins and window frames. THk taill illustrate other examples of the county.

Moving further south into Berkshire the bedrockriainly Upper Cretaceous Chalk and Palaeogene sands
and clays. The variation can be clearly seen frloenbilding materials used. In the north and wéshe county
there are many examples of chalk being used, péatlg as chalk block, where hard horizons are éb(eg
Melbourn rock). In the Lambourn valley chalk is dssongside sarsens stones in the north but mduriger
downstream and into younger chalk flint is seemdasingly as the additional stone.

The sands and clays of the Palaeogene led to exdemsck and tile works, especially from Newbuny t
Reading giving a characteristic red brick. In pkatiee red brickwork is decorated by addition ofygreblue bricks
made by firing at a higher temperature and withuse of a glaze.

Where the Lower Greensand is found further to th&hs many other styles of stonework can be found
such as the use of very characteristic ‘carstoiteeeas main walling material or decoratively adegfing and
pattern work. Upper Greensand, where used as difmimaterial is nearly always an inferior type stbne
requiring other material for more structurally innfzot aspects.

In conclusion it is relatively easy to track loagological changes and even pick up small unusual
variations such as tufa and iron cemented graweksxBmining wall material from traditional buildiagBy doing
this a useful atlas of the county can be producetthis can be used to guide and inform local pkms those
involved with conservation areas. It has also bleeimd that this is a good way to introduce and imedocal
people to the subject.

The Christchurch Earthquakes of 2010 & 2011
Summary of July 2011 lecture given by Dr John GahanFarnham Geological Society

The 22 February 2011 earthquake is regarded lay smismologists as an aftershock of the Mw 7. XfiBldr
Earthquake which occurred on 4 September 2010, ynaiecause the epicentre was adjacent to the Déirfie
earthquake (Fig 1). Although the magnitude oféhghquake was not unexpected, the widespreadgeamas —
the energy released generated unprecedented sfrongd motions both horizontally and vertically aReground
accelerations (PGA) in excess of 1.8 g were reabbyeGeoNet strong motion recorders in the Chrigtci area.

The highest PGA recorded was 2.2 g in HeathcotéeYdll km south of the epicentré)his is the strongest
ground acceleration recorded in a New Zealand gaatke, and far exceeds the maximum PGA of 1.2€grded
during the higher-magnitude September 2010 earltequalhe talk focused on the very high ground nmaio
resulting in liquefaction and landslips, and in gocases very severe building damage. Liquefacfi@tts were
much greater than during the September 2010 eatleqcausing large ground movements which undednine
foundations and destroyed infrastructure. The wadticulation and sewerage system was severely gizanby
liquefaction-induced ground deformation (lateratesling, subsidence, differential settlements) dditéoon to
buildings and other damage from localised landstjdeffects. With thanks to Hancox et alLandslides and
related damage caused by the Mw 6.3 Christchurchthfaake on 22 February 2011. New Zealand
Geomechanics News, June 2011.
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Fig. 1: Map showing locations of quakes
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