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Peter Cotton

Urchfont Manor College: 22 - 24 February 2002

leven members of the Farnham Geological Societyanhklrchfont for a weekend studying evolution with
Paul Davis (Natural History Museum and Farnham Ggiohl Society) We were joined by nine others.itkh
Paul was surprised to see so many familiar faces.

We started our first session in small groups; tyyio decide what characteristics we could use dgsifly the
members of the class. It wasn’t easy and came downch things as gender, eye colour, left or righiidedness;
age, height and weight in bands. It was designeshtav us the difficulties of allocating animals goldnts to
appropriate groupings. Those of us who had stuBielbgy in our youth were amazed at the numbertofi#into

which animals and plants are now divided. | remembeabout 6 animal Phyla, including Mollusca and

Arthropoda and lost count at 20. Plant Phyla seehave changed less.
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Paul gave us a time scale for the developmenteoé#irly Earth and life based on a calendar yeang§hbegan to
hot up on the 12December with the Coal Measure swamps and by@fi®acember they were racing ahead with
the first apes. By 11.59 pm on the*3December there appeared Neolithic Man. Thereaftemges were
happening every few seconds. Caesar came to Batalri.59 and 46 seconds, Christ was born at 14n8947
seconds, Henry VIIl came in at 11.59 and 57 secandsDarwin wrote on the Origin of Species at 1laBé 59
seconds.

Old view

We covered the ways in which fossils can be forntikd;evolution of
the early atmosphere; plant development from aalbeateria, through
cyanobacteria, algae, stromatolites, ferns, cycadd conifers to
flowering plants, the 20+ invertebrate phyla andletion of the fishes,
reptiles and mammals.

We had a slide quiz based on Darwin, museums, hatacters in the
story, important sites, forgeries and other evohdry subjects. If we
didn’t know the proper answer we were encouragethittk of

Dinosaurs have traditionally been pictured as  suitable amusing alternatives.
dow, stupid and lethargic. Recent thinking
suggests that they may in fact been intelligent,

There was a question and answer session on thexpumarning

active and well adapted to their environment. and questions came from all directions on the mdegs we had

absorbed and others that had been thrown up b idess. Paul

New view fielded them all and gave us very comprehensive \aeltillustrated

> /} . Pyl ac X answers. Reg Bradshaw came in for the Sunday aftareession with
\\ e B E[r /f;‘; &eg slides and specimens that many of the group resedni

The college is in lovely grounds with comfortablecammodation,
super food and helpful staff. They run geology vesels in
February/March. Come along next time. We had aotighly good time
and Paul was an excellent tutor.

\“\v 5

Cath Clemesha

Lasers, lakes and caves - novel approaches to cliltachange
Summary of Society's March 2002 Lecture givelby Dr David Mattey, Royal Holloway College.

Dr Mattey gave a very interesting account of howosadf the stable isotopes of hydrogen, carbonogén and
oxygen in both stalactites and ‘fossilised’ mamamateeth can be used to ascertain the overall @iimathe
fairly recent geological past. These data can teemelated to other climate estimates made, famgke, by
studying ice-cores taken from the Greenland icetshe

In the analysis, much use is made of the ratio xfg@n16 to Oxygenl8 in rainwater, which from cutrday
studies, can be related to average temperatuteidiatand climate. In the case of stalactite asiglyt is assumed
that the groundwater that percolates through angdione to form stalactites is the dominant pravidexygen in
the calcium carbonate deposited. As climate cheraewill the 370 ratio in rainwater, which is subsequently
reflected in the oxygen ratio in the stalactitasrfed.

The novelty of Dr Mattey's approach to the analydistalactites is that he uses a laser to takeplesnat very
small distances apart (as opposed to the oldenigpod of drilling), thereby allowing changes inncéite to be
monitored over much shorter time scales. In tise @ mammalian teeth analysis, it is assumediieadxygen in
the phosphate in teeth is derived from the mamndailging water, which in turn is governed by raater, and
hence climate.

The studies have revealed that there was a suddgnim the UK's average temperature of around dyeds
Celcius some 84 thousand years ago, a drop whibthesily recovered to normal values after a periodbafut 40
years. The climate in the UK during this time wbble similar to today's Siberia! A possible expl#on for the
change is that the Gulf Stream, which bathes tlmeeshof the UK with warm equatorial water, was died
elsewhere; this may have been associated withutthdess melting of the Canadian ice-sheet, a phenometich
would have sent large amounts of cold, fresh, maler into the Atlantic ocean. Food for thoughttaday's
worries over climate change, should the Gulf streaddenly decide to change its habits!
Michael Weaver
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Mud volcanoes, shale diapirs and melanges
Summary of Society's April 2002 lecture giverby Dr Tony Barber, Royal Holloway College.

Despite the competing attraction of the Societydidh Volcanoes field trip, there was a high tutnoiuSociety
members to hear a stimulating and entertainingiteddy Tony Barber on a topic which broke new grbfor
many in the audience. Mud Volcanoes are cold (amipgtructures, typically 2-5m in height, resemblminiature
volcanoes, emitting liquid mud and gas, and oftemtaned in an enclosing crater. Diapirs provid®aduit for a
body of material which has become buoyant and ribeough overlying layers, whilst Melanges are d¢itao
assemblies of blocks of lithified rock of varyingesand shape in a matrix of mud (clay or shale).

Dr Barber’s interest in the subject was stimulabgdhis observation of similarities in structuresaeing in
otherwise differing landscapes. The structuresitdrest were located in areas as widely separatdtoeacliffs on
the St Lawrence River, Quebec (chaotic limestoreeks in a clay matrix); in NW Anglesey (pre-Camhbria
quartzite blocks in a fine grained matrix); andha island of Timor and the surrounding area, witerBarber and
colleagues carried out work in the 1980s.

Mud volcanism and associated melanges occur wheseetionary complexes are formed from continentally
derived sediments scraped off a subducting tectpiate. Chaotic melange deposits have commonly been
interpreted as the product of large-scale graviges, or submarine slumping. Dr Barber identifdificulties

with this approach however, pointing out that subngaslumping does not occur on a sufficient s¢alexplain

the quantities of melange seen in ancient accratyosomplexes, and that some rock types found mithe
melange have no obvious source within the compéopabse they are derived from underlying rocks wimely

not be exposed at the surface.

The landscapes produced by the accretionary complescur on a massive scale. Mud diapirs occurlyidehe
region around Timor, north of the Australian coatital shelf, where the Australian plate is subagclieneath the
island chain of the outer Banda Arc. A more conwigdnterpretation of mud volcanism and rock meksds
afforded by an understanding of the mechanism af chapirism.

Evidence for the processes involved is providedhayresults from sea-floor mapping exercises chrmig from
survey ships. The process is tectonically drivem diapirs occur in front of the accretionary coexpivhen the
high hydrostatic pressures generated within sulrtean layers cause material to burst upwards tesuhace
through wrench faults. Rocks from the underlyingitst are incorporated into this material and areiathto the
surface to form a chaotic arrangement of melangésinvthe shale diapir. The mud volcanoes formedhat
surface are temporary structures due to the esohpeter and gas from the underlying diapir. Eroipsi can
occasionally be both spectacular and dangerouggiififeant quantities of methane gas within thepiiaare
suddenly released from pressure; the resultand reggpansion of the gas can blow blocks of rock heaisl of
metres into the air.

The process is widespread in the region to thehnofrthe subducting Australian plate, and alsouczavidely
within accretionary complexes at various sites adoilne globe: another major example of mud diamiiis found
in the Barbados accretionary complex.

The interest stimulated by the subject was evittemt the number and variety of questions at the @fritie talk.
Janet Burton thanked Dr Barber for the lecture epessed the evident appreciation of the audience.

Robert Gott

Newspaper snippet: Flood proof raises chance of éfon Mars

vidence of hot water eruptions on Mars has incréabances of finding proof of life on the red planenages

from the Viking Mars missions 20 years ago indidateat flood water had carved out huge channelthen
surface ~2 billion years ago. New images from Mers Orbital Surveyor spacecraft point to far mogeent
phenomena in an area near the Martian equator vehigssure system provides geological evidenceakmecent
floods, say 10Ma ago. Such geothermal sites cauldigie the heat and water necessary for suppdifaéprms.

The Times, February 2002, from a paper published by an American researah.tea
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Radioactive Waste Disposal
Summary of Society's May 2002 Lecture giveby Prof J D Mather, Royal Holloway College.

Jrofessor Mather had a rather important family mratteconcern him on Friday fMay; he was, on that day,
moving house to Exeter! Despite this, he motoreeklfrom Exeter to give his talk to an appreciativel large
audience.

To many of us the problem of radioactive waste agp was thought to be concerned with the highlygdeous
by-products from nuclear power stations. This mialtsuch as spent fuel rods is, of course, a majoblem for
which no country has found an acceptable solutibeep burial on land, in ocean trenches, undeiitigtc ice
cap or down into subduction zones have all beegesigd and turned down. In the UK this highly oadtive
material is stored above ground inside borosilicgéess which can withstand the high temperaturatedeby the
nuclear material.

Professor Mather pointed out, however, that theser@any other places where lower level radioaginaelucts are
produced such as laboratories, defence establighmeospitals, etc, as well as many of the itemslathing and
equipment used on nuclear power station sites. s& eaterials far exceed the volume of the highiyvec
materials and their disposal is the responsibditNYREX. As with the highly dangerous materiabwever, no
progress has been made in finding an acceptahléi@olover the past 25 years since the 1976 FloReysort,
The disposal of this less dangerous material isghlyjh emotive issue to which no UK government haerb
prepared to give an authoritative lead and whid¢hcomurse, has met with fierce opposition from eomimental
groups and indeed from local citizens when a pregaite conflicts with their “Nimby” perceptions.

Dealing with these less dangerous materials; they@mpressed to reduce their bulk and sealednorete. It has
been hoped for many years that an acceptable @olotiuld be found and indeed in the 1980s thereapp to be
a glimmer of hope. This involved the constructaira vault 500 metres underground at a site souethafield

called Grigg. It would have provided storage fom®Blion cubic metres of waste (3 million tons)embs0 years.
Over this period the half-life of the radioactivaterials would have meant a reduction from 100%eiow 10%
in radioactivity. At this level of risk, countridike Canada, Sweden and Finland have gone ahetidtine

construction and operation of disposal vaults itable geological structures. But not in the UK.

In considering sites for possible underground ggeraf the medium and low risk materials the impurta
consideration is to block the passage of groundwhteugh the underground silos. In principle tl@guires the
construction of storage silos in stable basemeti which is lying below a thick layer of high watibow. The
upper layer drains off the ground water leaving ltheement rock dry. On the face of it the soutkel@istrict
area with its Borrowdale Volcanic basement and Rarmsandstone capping should be ideal. But in 18982
technology allowed boreholes to be sunk to 1200resednd, to the dismay of NYREX, it was discovetiegl
ground water was seeping through faults in therbasérock which effectively ruled out this solution

Needless to say there has been an enormous coktédvn all this work to find an acceptable sauti When one
compares the residual risk which NYREX is targdtedchieve for relatively small amounts of low @atitive
material with the 30 million tons of domestic waestimated to arise over the same period of y@aises seem
the UK should follow the example set by Sweden @adada. At some point the government must actaoept
that there will be some political fall-out whichrche minimised by explaining the facts of the isgther than
letting the environmental lobbyists win the day.

Peter Cotton

Newspaper snippet: Guided fossil walk at Lyme Regis

he Philpot Museum (01297 - 443370) at Lyme Regis nms a guided fossil walk. Geared to small groups

the walk offers a real opportunity to learn abdw geology of this part of the Dorset coast . Danais
around 2 hours and the cost is £8 for adults antbEShildren, including entry to the museum (entgrmally
£1.60 adults, 60p children). Other attraction®imear Lyme are the Marine Aquarium (entry £2 &j1.50
children & OAPs), the Dinosaurland Fossil Museumtrfe £2.50 adults, £2.50 children) and the SouthsWWe
Coastal Path towards Golden Cap, which at 600 ifedte highest point on England's South coast.

Fiona Terry, Independent on Sunday, 24 March 2002
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GA Fieldtrip to New Zealand from 7" - 29" Nov 2001 organised by Prof. R. Moody.

Two Days in the Los Angeles Area
hirty-one members flew from Heathrow to Los Angeadesl spent two nights there. We had a full dayfsttr
the south east of Los Angeles following the Sanr&ad fault system for 150 miles (to within 50 mitéghe

Mexican border.) The main fault has numerous aasettifault planes, which are usually near vertical shallow.

(four to ten miles in depth) In southern Califorthe fault began 12 million years ago (late Miogesnad is a very

complex system. We travelled through the San GaogBass into the Coachella Valley and reached 5&tn,

232 feet below sea level, as the sun set. En matdiverted to various locations where the vegeataindicated

that the water level had been disturbed by theouarbranches of the fault system. We stopped farHat Palm

Springs, an oasis in a desert location, to theadbhe San Jocinto Mountains that are over 10f@80high.

On the second day in Los Angeles we spent the mgrni *

at the Tar Pits Museum at Rancho La Brea. This ihié
heart of Los Angeles and shows the material founohie
of the world’'s richest sites of Ice Age fossils ¢
Pleistocene age. They represent the remains frof0@0% gﬂ,
to 10,000 years ago. Pools of asphalt form whedecnil 2 ’
seeps up to the surface, and animals are trapptdtse
deposits. One tar pit is just outside the museuitding. = &, 4
The museum opened in 1977, and shows some of \ = - S
has been reclaimed over the last 80 years. Rel- -
skeletons of many animals are displayed, such senbi-
dire wolf, sabre tooth tigers, mammoths, mastodwed, Eae——
preserved vultures and condors and other now ext,; e
animals. That evening we flew to Auckland, arrivimg > Tar Pits Museum
the early morning, having lost a day because we had
crossed the International Dateline.

General discussion of New Zealand’s Geology
Most of the basement rock of New Zealand is belewa lgvel. This consists of rocks formed off Gondavam
Precambrian times but only small areas of this amgeabove sea level today. The process of seditimntand
uplift, can be divided into three main periods. Tingt is from 600-380 million years ago, where Tatrocks seen
in the Western Province of the South Island are dhly
example at present above sea level. Phase 2, f0@130 | A Auckland
million years ago, was when New Zealand was upliffe \v \wellington
because of the collision between the Pacific andtialian C Christchurch
plates. The third period is since 85 million yeago, when
New Zealand detached from Australia and the TasSween
opened up. Then the land was weathered down ubhtil
million years ago when most of New Zealand was urice
sea again. Thereafter there has been renewed, wpiift a AUSTRALIAN PLATE
blanket of sediments overlying older rocks.

There are two distinct geological processes reguftiom the
west- ward movement of the Pacific Tectonic Plétethe
North Island the Pacific Plate is being subductaden the
Indo-Australian Plate, which has resulted in adasghount of
volcanic activity, forming large volcanoes, minotrusions
and the formation of thermal areas. The largestarit

eruption occurred in 186 AD to form Lake Taupo. Dothe ALPINE FAULL
centre of the South Island the alpine fault is \ehie plates
are colliding (this process is called ‘crystal fshomg’)
forming the spine of the Southern Alps. At presthiet rapid
rate of erosion is balanced by continuing upliftttee order
of 10 mm a year.

PACIFIC PLATE
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North Island.

= Our field trip on the North Island lasted from™18" of
November. The first day started with a visit to tiMar
Memorial Museum that had a good display of the Natu
History of New Zealand. It being Armistice Day, Wweard
the Last Post played there. After lunch we climibéount
Eden in the centre of Auckland, which gave us @& fin
overview of the peaks of volcanic activity over theest
100,000 years. There are over 50 outlets of baskitia,
many of which were pointed out to us in gloriousshine.
Later we examined a disused basalt quarry in thergts of a
school to see a good exposure of columnar jointing.

12" Nov. We spent all day around Auckland. The first sf
was to Takapuna Head at Belmont in NE Auckland, rerh
we saw a fine example of a fossil forest exposedthen
beach. Next we went a little further north to Siohard's
Beach to see examples of faulting and turbiditdgerAunch g
we walked up Mount Mangere, the largest scorieeciatthe
area (400m diam and 70m deep) that was formed 1&g
years ago. The local geologist pointed out allfdaures of
this type of eruption to us. Our next stop washaimatao,
where we saw the remains of two fossilised forestshe
foreshore, preserved by volcanic ash.

Fossil forest at St Leonai Beacl *

13" Nov. Having spent two nights in Auckland we travellmlith to the South Auckland Volcanic field, which
was active from 1.2 - 0.3 million years ago, an@sgsociated with pre-existing faults. All Aucklasd/olcanoes
had short lives with once only eruptions. We thevelled NE to the Coromandel Peninsular over wdpde
igneous deposits to the Pacific Coast at Haheih®tea coastal walk past rhyolite to see ignimbrit€athedral
Cove. The night was spent at Taurua.

14™ Nov. Travelling south through an old gold mining anea, stopped at Waimana Bay, an area of volcanics on
the margin of a caldera; then continued south Padgbrua Caldera, which erupted 140,000 years agmyM
features of the development of this caldera weiated out to us and we couldn’t help but notice liyerogen
sulphide gas in the district! Stopping at Waiot§fukm south of Rotorua, we saw numerous examplegbeof
geothermal area, such as mud-pools, callapse srwetr springs, fumeroles, and hydrothermally atterocks, all

in pouring rain, so umbrellas brightened up our ynaimotos! We reached Taupo for a two-night stay.

15™ Nov. We were privileged to visit the Waiabei ReseaZeimtre at the Taupo Volcanic Observatory, where we
were shown how earth movements over a wide aregeapeded. Afterwards we stopped at Huka to witrelsage
waterfall from Lake Taupo that has an average digghof 160 cu m/sec. After lunch we travelledhe W of
Lake Taupo to the skiing village of Iwikau just tioof the highest volcanic mountain of Ruapehu tisa$ snow
capped. (2797m) We enjoyed a walk up to Meads \WalMount Tongariro, a dike structure thought toabe
remnant of the oldest cone of Ruapehu and alsasaavea of lahar mounds deposited 9500 years dgwifog a
shutdown of an active phase of Ruapehu.

ﬁ @7y 16™ Nov. Then to Napier over Triassic-Jurassic formatidres;ond

2 B the spread of ignimbrite from Taupo, to reach LowAgistocene
deposits inshore from Napier. We saw evidence & 11931

earthquake in Hawkes Bay when there was an uglifpdo 2m. We

. were taken by tractor and trailer along the beamhatds Cape
Kidnappers past eroded cliffs of bedded sands amdjlomerates.
We had a picnic lunch close to a gannet colonyat on a shore
platform cut 2,300 years ago. After a wine tasting, enjoyed a
walk before dinner, into the centre of Napier, nened for its Art

Deco buildings restored after the 1931 earthquake.

Cape Kidnappers Bea

$ ".",g' 2

g
e
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=2
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17™ Nov. From Napier over a complex geological area in wtinity of the Waipawa River that was much
disturbed, and still has significant earth movemeatcontinued southwards on the main road to Miasteand
diverted east to the coast at Castlepoint. Hersaweinterbedded coquina limestone and shelly sanesif Plio-
Pleistocene age in a very windy situation. Neanbyhe foreshore we saw good Bouma sequences inrthidites
of mid Miocene age. After a long day we reachedrmiel in Wellington at 7pm. A few days before,eanthquake
of 4.8 on the Richter scale had shaken an areagut of Wellington - bad timing!

South Island

18" Nov. After a calm crossing over Cook Strait to the tBdsland, we landed at Picton and drove in glasiou
sunshine through Permian greywackies to Blenheirmravlive had a super lunch at Montana Vineyard. Tivere

saw how the wines are produced and stored, anedtélse products. At Blenheim Museum we learnt hbe t

aquifer in the wine growing area is controlled.

19" Nov. The geology around Nelson has rock types of nefiffigrent ages including volcanics in the form eha
layers, with basalts, sandstones and mudstonesiyugh altered. We left in a SW direction to se&d Rotoiti,

then went east to Blenheim, going round the RichariRange, and following the Alpine Fault which r@astward
here, noting glacial features of late Quaternarmy alpng the Wairu Valley. Thence we travelled salting the
coast road through greywackies of late Jurass&atty Cretaceous age of siltstones and sandstivestopped
south of Kekerengu to see a conglomerate thatded®normous angular blocks.

20™ Nov. After a night at Kaikoura, which is situated omeninsular, we boarded a craft soon after 8 am for
whale watching, and returned at 10.30am. Howevesaveno whales, but did see numerous marine sty as
albatross, petrel and shearwater plus a few dadplaind several fur seals along the coast. We amtidee the
range of the Seaward Kaikoura Mountains becausevefcloud though we'd seen the fantastic snow cdppe
panorama the previous evening. We travelled solghgathe coast road to Christchurch through morenme
geological strata, and passed several very widsaslt rivers in drizzling conditions.

21* Nov. In Christchurch we had a rest from geology. lifeal most of the day. We visited the former Uniitgrs
of Christchurch, now the Art Centre, where Ruthetfcarried out his early experiments in his “denti avent into
the Cathedral, the Canterbury Museum and the Aleyasituated in the Botanical Gardens, and fittegdome
shopping too.

22" Nov. This was a drizzly day, turning to rain. We \gsitthe extinct volcanic complex forming the Banks
Peninsular, south of Christchurch. This area ediftem 9.5 to 5.6 million years ago, and is stiissnically
active. We studied lava flows near Shag Rock ofelBecage and the area around Governor's Bay in ltorte
Harbour. Several lava flows have formed this lohegltered harbour. Leaving Christchurch we travetlembss the
Canterbury Plains via Timaru to stay in Oamaru.

23 Nov. On a dull day, we visited sites to the south of t&kiiRiver, with stops at Kokoamu Cliff of Oligocen
age, uplifted sandstone of Gondwana age with geewhand limestone boulders. We returned SE to GameRit

for Cretaceous sands with plant remains and th&atkside Quarry, where Oligocene limestone is sawtrof the

face for building purposes, as we saw in MaltaeAftinch we went south of Oamaru to Gees Bay tcEseene
fossiliferous limestone and nearby at Kakanui Hesmkral breccia of the same period and later waldledg the

beach to see more recent limestones of 34 millesrs age. That evening after a meal, we saw dazeblksie

penguins coming ashore near Oamaru harbour, asvitdark.

24"™ Nov. We left Oamaru southwards and called at Kat
beach and Shag Point where fossils were found,stione
boulders and more Kakanui breccia derived fromtgiepth in
the Eocene period. After passing Palmerston, wet Wi
through Oligocene limestone into a gold mining aaseund
Ranfurly. We continued further to the partly restbmining
village of St Bathans, set high among the hillOtégo. There

conglomerate. From Pukerangi we travelled to Dumegly |
train for a spectacular run down the Taieri Gortigpugh
Otago schist. :
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Moeraki boulder

25" Nov. After a short tour of Dunedin, we travelled north
stopping to see the Moeraki boulders on the beHobse are
spherical concretions formed about 4 million yeago at
shallow depth in marine mudstones. We later tradeMNW
over kaarst scenery formed in late Oligocene to ame
expanse of huge boulders of weathered limestonkdcal
Elephant Rocks. Next we stopped to see an areaaufriM
rock art. We diverted from the main road to seeckHfill
dam which created Lake Benmore, below which we saw
excellent outcrops of folded and faulted Triassiedstones.
Stopping at Lake Pukari we had a superb view of Mou
Cook. Finally before reaching Mount Cook Villagems® of
us were fortunate to obtain a helicopter flight. laleded on a

snow covered ledge east of the Tasman Glacier,fteenover the glacier to the east side of Mounbk;sseeing
every example of glaciation below. We stayed inHeemitage Hotel in Mount Cook Village with fantastiews

of Mount Cook.

Glacial debris in the Hooker Vall - s

26" Nov. We had a walk along the start of the path to the
Hooker Valley over glacial debris to see the Mueliacier
with good examples of lateral and terminal morairesd
returned south to the end moraine of Lake Pukakiichv
showed many features of glaciation including “dsbpnes,”
as we saw in Aberdeenshire last year. Continuwngekapo
where masses of wild lupins were very well establisat the
southern end of the lake, we travelled over hugeknlesses
of Triassic deposits before dropping down to that€doury
Plain. At the Cavendish Quarry near the town of ktou
Somers, late Oligocene limestone is quarried forcatjural
uses. This limestone is overlain by very fossitfes
sandstone. Our next stop was partway up the roddotmnt

Hutt ski field for a grand view over the Canterbégins before returning to Christchurch.

27™ Nov. In the morning we visited the most interestingtakotic Research Centre at Christchurch, and the
Willowbank Wildlife Reserve where we saw kiwis inrecturnal house. Our flight left mid afternoon for
Auckland, where we changed to a flight back to Aageles.

27" Nov. Having gained an extra day, we all spent theradien at Universal Studios and were mad enougloto g

on the rides!

28" Nov. After a leisurely breakfast we caught an aftemflight to Heathrow, having had a most enjoyaleédf
trip thanks to Dick Moody and the excellent locablpgists who joined us.

David and Shirley Stephens

Newspaper snippet: Primitive horned dinosaur was aeal pussycat

esearch done at the Field Museum in Chicago descréb
dinosaur a little larger than a family cat whichswaobably

an ancestor of the huge three hortréckratops. Fossils found in
China belong to a species of dinosaur that is bytHa smallest
and most primitive member of the family. This shaaicestor is
called ligorceratops and it lived some 130Ma ago, where:
triceratops andtyrannosaurus-rex lived in late Cretaceous times
Scientists engaged in the studyligforceratops say that it is a far
more significant find than the later dinosaurs lseait gives a
window on the early evolution of horned dinosautsstands at
the head of a lineage called tberatopsions, which includes its

better known descendaintceratops. Both were herbivores and this recent find haeree structure which includes
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small horns facing sidewards under each eye artb@d seck trill that seems to support powerful jawscles;
both of these features are more prominently diguadg the much latdriceratops.

The Times, March 2002, from a publication irNature

Where archaeology, geology and speleology come ttg

n the March 2002 issue of the Surrey Archaeolodicdliety there is an article which summarises togkweing
done in relation to the use of “Reigate” stone dmiigding material from Roman times up to thé"x@&ntury.
Reigate stone is the name given to the Upper Ga@ensn the Redhill area of the county. In thisagy between
Dorking and Godstone , a very flourishing buildistgne industry existed from the™f the 18 centuries, the
stone being extracted from an underground netwérgassages driven into the escarpment face and diogvn
gentle northward dip under the North Downs. Thmlamame for this rock was “firestone” and the vesskwere
known as “firestone miners” because, apart fronuss as a building stone, it was used as a refyastaterial for

lining furnaces. The remains of 20 or 30 disusétemare known to exist in the area.

The research work being done into the use of Reigaine, which is described in the Surery Archagold
Society journal, is being undertaken and fundedHisgoric Royal Palaces who have responsibilityeiirdlia, for
the care of Hampton Court and the Tower of Londbhe “Reigate Stone Research Project” involvessthentific
testing of Reigate and geologically related stommdes from 17 buildings in London, Kent, West &xsand
Surrey. In London the Tower of London is one @& Huildings tested and in Surrey Farnham’s ParistrcD is
included. Samples from the buildings are thendpemmpared with core stone samples taken from &st &urrey
underground quarries. This work in the undergrocanes is being undertaken by the Wealden Cavéviamadg

Society as the speleological input to the project

Optical microscopy and X-ray diffraction analyses the techniques being used to identify and gfyaméirious
mineral phases with a view to establishing thetiradgporosity and dimensional stability of the sdesp both of
these qualities being of the utmost importancesseasing the use of the stone for building purposedeed, Sir
Christopher Wren made some uncomplimentary remalpksit the stonework of Westminster Abbey, desagibin
the material as "an unhappy choice, no better tiaiCaen stone used by the Normans for which Rysjates was
substituted because of its lower cost.”

Results from the research into the mineral comjposiif Reigate stone confirm Wren’s perception ih& not an
ideal building stone. The data produced showsRigate stone contains quartz, feldspar, muscaylideiconite,
calcite, amorphous silica, smectite and cristobaliflthough the samples vary considerably in tacgntage of
these elements they are predominantly cristobgiteilica polymorph deposited in high temperattoaditions)
whose structure of bladed micro-crystals is simiéasnowflake obsidian. The important thing is ttie porosity
of all these samples is high and the dimensiotadiilgy (a measure of swelling and contractingveetting and
drying) is poor compared with other building storegh as Carboniferous sandstone or Jurassic tmest
Significantly though, the samples from Farnham'sgpeChurch show a very high calcite content of 488d those
from Bignor's Roman Villa show a predominance ofaidm: the stone for these buildings would have cémmem
more local sources such as Selbourne for FarninagnMiadhurst for Bignor.

The varying constituency of the Reigate stone minezhstern Surrey and the marked difference flooutcrops
of Upper Greensand in the Western Weald demongtratéact that the lithology of this stone showsagrvariety
in which three broad rock types can be recognisedorly consolidated siltstones are at the baseiradg the

Gault clay; these are overlain by sandy beds contpisome clay and silt; the top layer of the UpBeeensand
comprises clayey sandstone speckled with glauceviiieh are dark olive green when fresh but weatheagrey

and brown. It was probably because of this calanathat William Smith, the founder of English Sigaaphy,

called the stone “Greensand” when he saw it betwleerGault and the chalk in western England. Suyuesatly

the extensive exposures of sandstone between thit &al the Wealden clay were also called Greensaid
clever solution to this terminological impasse w@sall the upper layers above the Gault “Uppere@sand” and
those below the Gault “Lower Greensand”!

Returning to the lithology of the Upper Greensahds the middle section described above as colimgrisandy
beds with some clay that is usually known as M&dms in the Western Weald and Reigate stone iedisé It is
this layer of stone which is the subject of thehasological research project. Malmstone or Reigtaiee is a pale
coloured rock containing abundant sponge spicutelsaahigh proportion of soluble silica with claylcareous
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matter and some mica. The more detailed anabfsihis stone has already been described but tiserm
addition, another variety of Malmstone known as fttedone which is a soft, friable greenish-greycastous
sandstone which was formerly used for whiteningthssor stone steps. In fact at the time that#mand for the
harder Malmstone (Reigate) stone for building pegsowas being severely reduced by competition from
Bathstone and brick, the quarries in the Redhdbhawere turning over to producing Hearthstone &&r oy proud
housewives — or their servants — for whiteningrte@nework. This trade continued well into thén2€entury and
the product was being marketed under trade nanobsasu*Snowdrift Step Powder”.

One final point about the Upper Greensand depositise Weald is the variation in their thicknessoag moves
from west to east whether along the line of thetNor South Downs. The Upper Greensand is thiaketbie west
reaching a maximum of around 200 feet at Selboantkabout 100 feet at Midhursst. Moving east tdd&rd
on the North Downs the strata thins to 80 feet disdppears altogether further east in Kent. Sityilalong the
South Downs the thickness at Eastbourne is aboteednd then vanishes into Kent. This thickenowgards the
west is possibly due to the fact that both the Gantl Upper Greensand were laid down in a mararesgression
which swept northwards and westwards pushing bakdast line of the Lower Greensand sea.

This article has dealt with one aspect of the envbaayeology of the Wealden district. Hopefully sorther
economic uses of Wealden deposits will be deal witfuture articles; there’s certainly plenty o&terial to be
covered including coal,clay, cement, gypsum, irohalk, Fuller's earth, and, of course, aquafers Viater
supplies.

References: Surrey Archaeological Society Artiddaych 2002
British Geological Survey™Edition
The Wealden District Geological Field Guide, “The&d”
Peter Cotton

Field Secretary report

he Italian trip: Many of us have just returned from a very succégsfuto Italy and judging from the kind

letters that | have received from those who werdgryone had a really good time. It was not withiogtdent,
however, with Sally Hurst ending up in hospitalSailla, although | am pleased to tell you all telé returned to
England a few days after we all returned and is moaking a speedy recovery. Etna even managed k sma
eruption for us, but to learn more about the tigpk out for the special articles which are dudé¢opublished in
October's newsletter.

Field trips 2002:

North Wales — 16" — 23 August with David Cronshaw.
Peter Luckham, who is organising this trip, hagp0ple for this trip but still has a few placeg.|#fyou
are interested in going, contact Peter Luckhanctire

Portugal — with Lyn Linse.

Week 1 : 21 - 28" September

Week 2 : 28 September —"50ctober

Week 3 : § 12" October
There are still places available for week thre@lsase phone Dorcas or Lyn if you would like a plan
this great trip. The final payment of £275 for fagal is due by the July meeting at the latesgdri12"
July. Please make your cheques out to Farnham @iealdSociety and either post or give them to Peter
Luckham.

Field trips 2003:

Aegean— 217" May with John Williams.

Details have now been sent out to those on the aelygt and to confirm your place on this trip uret the
form to Peter Luckham. If you were not on the hist would like details sent to you, contact mengt
new address - see below.

Tenerife, possibly February with Dr. Roger Birch.
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Field trips 2004:

USA - Grand Canyonwith John Williams
If you wish any further details or would like totpgour name down for any of the trips contact Derca
Cresswell (Field Secretary) at my new addressl{st®v)

Change of Address: As some of you know, David and | will be movingWales in early June. From Jurféaur
new address will be:-

Tara,

Felindre,

Brecon,
Powys.

LD3 OTB.
Phone: - 01497 847262

My e-mail address will stay the samdorcas.cresswell @dial.pipex.com

| will be continuing as Field Secretary until thedeof the year, but we have asked you to returmube for
Portugal and forms for the Aegean to Peter Luckhduitst we are in the process of moving.

Dorcas Cresswell

FGS programme of meetings 2002

Jan 11

Feb 8

Mar 8

Apl 12

May10

Jun 14

Jul 12
Aug 9

Sep 13

Oct 11

Oct 18

Nov 8

Dec 13

Jan 10

AGM followed by DrA Rundle, Naturalstbry Museum
Fish otoliths

Chris Jones, Natural History Museum
Kaleidoscope of colours - minerals under the microscope

DrDavid Mattey, Royal Holloway College
Lasers, lakes & caves - novel approachesto climatic change

Dr Tony Barber, Royal Holloway College
Mud vol canoes, shale diapers & melanges

Prof J D Mather, Royal Holloway College
Radioactive waste disposal

Dr Hillary Downes, Birkbeck College
Afield trip to the mantle

Members evening & presentations
Summer break - no meeting

Richard Butler
Caen stone - its history & use

John Cooper, Booth Museum of Natuiiatdtly, Brighton
Amber - a window on the past

Society dinner

Dr Derek Rust, Brunel University
Palaeoseismol ogy of the big-bend of the San Andreas fault

David Bone, The Geological Association
Hunting the shark - search for Medieval building stone

AGM 2003
Page 11

FGS Newsletter, June 2002



Other Societies' lectures & events

Southampton Geology Field Study Group, held in Roond84/02 of the School of Ocean and Earth
Sciences (enter through dock gate 4) at 7.30pm

June 2f Travels with my Hammer: Collecting Zeolites on the Mike Brooke
Deccan Plateau (India)
Sept 20th Geology of Hampshire Curator: The Ciiseum, Hampshire

Hertfordshire Geological Society, held at the Veridmium Museum, St Albans at 7.30 pm

July11th Tracking down Time and Temperature in Rock Dr Tony Hurford; University College, London
Oct 10th The GA goes to Gondwana; Geology of Peiténs Roger Dixon; Norwich

India

Horsham Geological Field Club, held at Forest Commuity School at 7.30 for 8pm
July 10th Evening Walk T B A

Harrow and Hillington Geological Society, held at he Cavendish Pavilion, Field End Road, Eastcote at

7.30 for 8pm
July 10th ‘Carry on up the Jungle’ — Geology & Risse Belize Dr Paul Davis
Sept 11th Curating a Geological Collection Paul Emson
Oct 9th Penguins and Granodiorite: How not to stlahassic fossils in Antarctica Prof Peter Doyle

The GA, held at the Scientific Societies Lecture Témtre New Burlington Place, W1 at 5.30 for 6pm

July 5th Vibrations: Induced Seismicity in Britain Prof Peter Styles

Oct 4th Geological and Climatic Controls on Engh&mes Prof Dick Selley
Ravensbourne Geological Society

July 9th Microscopy — Taking rocks apart Chris Jone

Aug 13th The Elemental Earth Peter Golding

Sept 10th Mineral Extraction and the Countryside Bban Marker

Newspaper snippet: Isle of Wight find is a monsteclue to Europe's past

wo palaeontologists from Portsmouth University henestigated a fossil vertebrae found on the d§M/ight

in 1888 by the Rev. William Fox and housed in tteudal History Museum since then. Their conclusgon
that the fossil is from aoviraptor, a feathered and beaked dinosaur dating from mataCeous times. Though
well known in Asia and North America, amiraptor fossil has not been previously found in Europee Th
specimen is one of the oldest reporvgitaptors and, at 5 metres, longer than most specimens.naime
oviraptor means 'egg-thief' and they were swift movers witbng arms, big hand claws, S-shaped necks and
probably toothless.

The Times, March 2002, summarising a paper fro®A Proceedings.
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