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Editorial
Having recorded the historic moment of Peter Luckisa4d" Anniversary with the FGS, and as Treasurer for
almost all of that time, | thought it would be gotmdshow him receiving his award from the Socigtgsented by
Graham Williams at the AGM. An amazing recordefvice to the Society — very well done Peter sarg many
congratulations - again.

As always the newsletter focuses on
reports of the Society, particularly of
the meetings and field trips, but in this
newsletter, several talkers failed to
provide a summary and | have not
received sufficient details from
members on the Jersey Field Trip to
allow publication in June.
Consequently, | have included several
items which members have provided on
various topics of interest to them and
which | hope will be of interest to most
members. | have also included a
summary of the meteor strike, which hit
Russia and made the news this year and
of details of three volcanic cones on
Mars. | am consistently amazed at the
clarity of the images, which come from the probésciv are circling the planets of our solar system.

The October issue of the Newsletter will includéads of the Jersey Field Trip in great detail.
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| An archaeological addendum to the field trip to Ivhghoe and Coombs — Sept 2012 |

We visited the Iron Age hillfort at Ivinghoe Bea¢@nd remarked that part of the ancient “IcknieldyN
long distance trackway lay along the ridge. A datdtack also runs along the spring line at thet fof the chalk,
and it may be that these were summer and wintdesolt is thought that this is the oldest knowackway in
England. Barrows and mounds line the route in gladeRoman road, Icknield Street does not follois thack; it
joins modern day Gloucester and York.

Around 1250 AD the Icknield Way was depicted omap by Matthew Paris, extending from Salisbury to
Bury St Edmunds, Suffolk. Later researchers foundesnce of a route from Exeter to destinationstendast coast
such as Icklingham, Suffolk and Hunstanton, Norfdk route the track passes not far from Stonehemge in
places it meanders as one might expect, avoidiffcudi topography, with some detours perhaps t@vin
settlements. It also passes through the area ehsixe Neolithic flint mines known as Grimes Graweslorfolk.

It seemed then that this ancient route ended atWésh, where there may have been sea routes deailab

However, another ancient trackway known as “Highe&t has been traced from north of the Wash
northwards across the country as far as the R. ldunfttis now known that in Neolithic times (frormoand %' or
4™ millennia BC in Atlantic Europe) sea levels wasa/ér than today, and The Wash would have beenlitedao
it seems possible that the Icknield Way may havgirally continued right across the country frone gouth west
at least to the R. Humber in the north east.

Using early records, the late Dr Ernest Rudge (1B384) walked a section at a time along what hgegadd
to be an ancient trackway marked by conglomeratédeos. Many of these he identified as “puddingetd This
trackway meandered across the country also linkiegtwo prehistoric sites of Stonehenge and GriGes/es.
The route was not as direct as the Icknield Wag, detours included a number of ancient village emarch sites
including St Albans, already an established setl@nmn the Iron Age, with origins possibly earlidtinerant
traders might have travelled in an irregular patteom settlement to settlement, trading and segkind and
shelter. Sadly many of the recorded boulders hawe disappeared, or are buried beneath modern raads
housing estates. Dr. Rudge’s work, The Lost Tragkwas recorded in a publication produced by thedihg
Stone Study Group in 1994.

A number of modern roads follow sections of thenlekd Way, e.g. the A505 from Baldock to Royston,
where it crosses the Roman road Ermine Street.eTibaalso a great deal of evidence in other pdrBritain that
people were using routes such as the Icknield Waygands of years before the Conquest.

Joan Prosser

| The British Geological Survey

The British Geological Survey’'s website providesyveseful information for the amateur geologisteTh
BGS Geology of Britain Viewés a particularly useful tool should you need alggical map for an area within the
UK. It can be found on:

http://www.bgs.ac.uk/discoveringGeology/geology@éB/viewer.html

The web-site can be accessed either via your canptatblet or your smart-phone, and enables you to
explore the bedrock geology and superficial depokit the whole of the UK. You can “pan and zoom” a
geological map in order to find a particular araad you can search for a specific location by plaame or
postcode.

The geological map is overlain on a base map, lagick tare various street map and satellite imagerspt
available, including the 1815 William Smith map.€eTétreet map option is particularly useful for te®logy of
built-up areas, as you can adjust the transparehtte overlay.

Click on a particular point on the map, and theashydhg rock Formation with a brief description is
revealed. You can even access a description obuperficial deposits above the bedrock geology.fukther
details” link takes you to the relevant page of B&S Lexicon of Named Rock Units. This lexicon pdes details
of all the Rock Formations in the British Isles;lirding Age, Lithological Description, definitiored the lower and
upper boundary of the Formation, thickness, geddcaplimits, any previous names the Formation tnaye had,

a list of type and reference sections for the Ftionaand a list of references where you can fintnoore.
Graham Williams

| Mars — its volcanic history

A combination of data acquired from NASA’s Mars Beoaissance orbiter and gravity mapping by the
Mars Express show that the lava in the Tharsisebhfs become denser with time and that the thiskoiellars’s
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rigid outer layers varies across the Tharsis regitre bulge includes Mount Olympus (the tallestcaob in the
Solar System - 21km high) and the Tharsis Monta®€t evenly spaced smaller volcanoes, lying aloimgea The

image below of the Tharsis Montes trio and Olymplans is taken from the ESA webpage and includeeé ker
assist the reader understand the research angrittgions.

These volcanoes represent a long period of volaaatiwity, which continued until 100-250 Ma. Theeh
peaks are interpreted to vary in age with Arsia Mbaing the oldest, Pavonis Mons. the next oldestAscraeus
Mons being the youngest. Their sequential formatsothought to be due to a hot mantle plume orals&amp’
moving sideways beneath the surface, creatingdiveof peaks, and not, that the crust moved (as@)pbver a
static lava plume.

Variations in the density of the rocks
were calculated from the deviations in the
trajectory of the Mars Express as it passed across
the region and the results have proved to be
compatible  with density  measurements
determined from Martian meteorites collected on
Earth.

The data show that the lava density
changed during the formation of the three Tharsis
Montes volcanoes; initial andesitic lavas are
overlain by heavier, basaltic, lavas which form
the present crust. However, the density of the
surface and youngest lavas in Ascraeus Mons, is
interpreted have a lower density.

The outermost shell of the planet is
interpreted to show lateral variations in density,
particularly between Olympus Mons and the
Tharsis Montes. The latter have a root of higher
density rocks (possibly dense pockets of
solidified lava or ancient magma chambers) than
Olympus Mons. It is suggested that Olympus
Mons developed on a rigid lithosphere, whilst the

The Tharsis Montes volcanoes other volcanoes partially sank into a less rigid
lithosphere, in turn suggesting that there werai@ant variations in the heat flux from the mantbhilst the
volcanoes were forming.

The results are proving to be fundamental to ime#ipg the evolution of Mars and the European Space
Agency (ESA) are keen to acquire simultaneous nreasents of seismic activity from multiple small dkems in
order to increase their observations and understgrod the planet’s formation.

Compiled from ESA reports of work by Mikael Beutlamd Veronique Dehant, both of the Royal
Observatory of Belgium (authors of a paper pubtisimethe Journal of Geophysical Research) and €liwitasse
of the ESA Mars Express Project.

For full article and further images, se®ensity and lithospheric thickness of the Tharsisvihice from
MEX MaRS and MRO gravity datdy M. Beuthe et al. is published in the Jourai{Geophysical Research, vol.
117, E04002, doi:10.1029/2011JE003976.

http://www.esa.int/export/esaSC/SEM6HINW91H _indektrfl

Mass grave in London reveals how volcano caused gl catastrophe
Summary of article seen in the Guardian Sunday 5 Agust 2012

Archaeologists discovered thousands of medievdétkes in a mass burial pit in east London in ta@0s
and assumed they were 14th-century victims of thelBDeath or the Great Famine of 1315-17. Thecbefar the
source of a disaster that wiped out almost a tfildondoners in 1258 has taken a different tacktaede is now a
more explosive explanation — their deaths wererélgalt of a cataclysmic volcano that had eruptedishnds of
miles away in the tropics.

Scientific evidence, including radiocarbon datiriglee bones (Radiocarbon dating gave dates of2%0)1
and geological data from across the globe, showsh first time that mass fatalities in the"1&ntury were
caused by one of the largest volcanic eruptioteepast 10,000 years.
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Such was the size of the eruption that its sulplsigases would have released a stratospheric gedso
or dry fog that blocked out sunlight, altered atpteexic circulation patterns and cooled the Earshidace. It
caused crops to wither, bringing famine, pestilesog death.

The Icelandic volcano of 2010 (Eyjafjallajokull) hieh spewed out ash which disrupted flights foew f
days, was miniscule in comparison.

Mass deaths are recorded in contemporary accdant258, a monk reportedThe north wind prevailed
for several months... scarcely a small rare flowersbhooting germ appeared, whence the hope of hawast
uncertain... Innumerable multitudes of poor pedajikd, and their bodies were found lying all abowblen from
want... Nor did those who had homes dare to harboaisick and dying, for fear of infection... The pestie was
immense — insufferable; it attacked the poor pattidy. In London alone 15,000 of the poor perish@dEngland
and elsewhere thousands died."

The explanation at the time was probably assumdmgkta punishment from God. London's population at
the time was around 50,000, so the loss of 15,08@dvhave radically changed the city.

The volcano's exact location has yet to be estadisMexico, Ecuador and Indonesia are the moslylik
areas, according to volcanologists, who found aewidein ice cores from the northern hemisphere amiratic
and within a thick layer of ash from Lake Malawidseents. The ice core sulphate concentration shbatst was
up to eight times higher than Indonesia's Krakatogtion of 1883, one of the most catastrophidstolny.

Some 10,500 medieval skeletons were found at 8pitd market, the site of the Augustinian prionda
hospital of St Mary Spital, and the remains sugdgeste may have been as many as 18,000. The eiwavat
between 1991 and 2007 by the Museum of London Asalogy (Mola) was the largest ever archaeological
investigation in the capital. It was a member @fttteam, osteologist Don Walker, who discoveredititewith a
volcano. The findings will be revealed in Mola'spo€, to be published on Monday.

"That was a eureka momentjé told the ObservetThese people living in medieval London would have
had no idea that this global event — one of thgéat volcanic eruptions of the Holocene, whictheslast 10,000
years, and certainly the largest of the last mitlerm — was causing the problems."

He now believes that mass burials in medieval g@tess Britain and Europe might also have beenecaus
by the same disaster. Documentary evidence in b85&ferencesheavy rains"and"a failure of the crops; ...a
famine ensued... many thousand persons perisiggi#cific diseases of malnutrition — scurvy armtets — were
also found among some skeletons, although maliwntrivould not have been the sole cause of deatmglur
famine. Many would have suffered hunger-induce@abss, such as dysentery, and diseases which aeeamo
product of social disruption caused by famine, saskyphoid fever.

He discovered that volcanologists had been tryirigdate the site of this massive volcano. He saithat
is new is linking the cause of the deaths of soymidmousands to this volcano. No-one has linkedoit t
archaeological evidence — and specifically to thesess burial pits. Documentary evidence is not semdy
reliable, whereas now we've got physical evidence."

Volcanologist Bill McGuire (Professor of Geophydiaad Climate Hazards at University College London)
said:"Volcanoes have a very long reach because theyiropact climate...They don't just affect people neérby
He cited an Icelandic eruption in 1783 which prastia sulphurous cloud that hung over Europe forlyeayear,
affecting air quality and causing thousands of lieat

The 13th-century eruption was far bigger, he saitis was the biggest eruption in historic timdsmay
have brought the temperatures down by 4°C, a hugsuat. Because it was somewhere in the tropiceédntithat
the winds of both hemispheres were able to caregdahgases right across the planet. If you have leanim
eruption at high latitudes, then the gases willysita the northern hemisphere. But if you have amaearial or

the whole planet in a sulphurous veil."

Asked whether another such volcanic eruption is MeEGuire said!'lt's been pretty quiet for a while. I'm
looking forward to something bigOnly a volcanologist would take that view.

Barry Eade
Editor's comments

Investigating for suitable eruptions, it appearat tite cores from Greenland and Antarctica frorff 13
Century contain huge amounts of sulphur, indicatingt a ‘significant’ eruption had occurred andtdvigal
records and other evidence show that the pland¢d@mon thereafter.

Franck Lavigne oPanthéon-Sorbonne University's Laboratory of Physical @aphy in Meudon, France,
showed data and close-up photographs of one volaa@m American Geophysical Union conference in2201
saying“We have new and solid evidence for the biggestarot eruption in 7,000 yearsand “We think the
eruption may have been in the late spring or sunwhd257”, but he would not name the volcano, until the work
was published and I cannot find any published fotation.
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Rinjani (arrow points ca N) cone ca 15 x 30 km and Quilotoa cone ca 20km across and caldera ca 3km; VE
caldera ca. 3km; VE7; caldera created 1258. 6; caldera created 1280

Delegates at the conference thought the pictures
were from Indonesia and one volcanologist speadilate
that they might be the Rinjani volcano on the idlaf
Lombok, which is known to have erupted in ca. 1258.
The explosions were extremely large (VE 7), creptin
massive caldera and gases and ash would havedcircle
the earth and the tephra covered a large area.

Other possible volcanoes, responsible for the
3 M e 1258 eruption, include EThichon in Mexico (VE 5 in
e RN L e o recent 1982 eruption), and Quilotoa in Ecuador (ME6

EIChic;hon con c:':\ 10km aéross and caldera éa 1km‘1280)’ however the chemistry of the deposits froese

. . volcanoes do not match well with the sulphur frdra t
VE 5in 1982 v sulphlirﬁulssgruptlon, also eruptedd.3 1258 ice cores, whereas the data supplied by Lavign

from his mystery volcano were very close.
All three volcanoes are shown above, RinjaniClkhon and Quilotoa - one of these is the probable soofthe
13" Century disaster which effected London, amongstynmher towns across the

Dinosaurs and art through the ages
Summary of December 2012 lecture given by Prof. DkdVioody, Kingston University

Provocatively the first slide of this presentatgfowed a dinosaur petroglyph painted on the wadl cdve
occupied by the American Anasazi Indians who liiedUtah between 150BC to 1200AD: the message fiwen t
outset being that artists, including graphitists) greatly influence the evolving world of vertelerpalaeontology.

The body of the talk spanned the relationship af aard dinosaurs from the classical sketches and
lithographs by Henri De La Beche and a number ti§tardepicting lectures by Buckland and the discp\of
Iguanodon in the Tilgate Forest. As the numberiséal/eries increased so did the various piecest effeom scale
drawings to reconstructions of gigantic reptileisatssentially hadian backgrounds.

Most of the creatures were drawn as huge, fourddgbeavily scaled creatures a far cry from théeagi
creatures painted today. Mantell’s first sketch veadizard with a very long tail'’ with a horn onsitnose.
Interpretive works by Goodrich (1859), and Schul#886) began to show dinosaurs in their envirortnand the
colourful work of Schubert must have contributedadly to the fascination of the great beasts wdddw

The trend towards more realistic artwork took placthe late 19th century with the beautiful paigs of
Charles Knight reflecting the discovery of dozehaew species in the American outback.

The role of women in paleontology and art was atest evident in the early work of Mary Mantell (579
18690 for her husband and of Cecilia Beaux (18582)19America’s most famous’ portrait painter for \kzard
Drinker Cope and the Woodward sisters in Londorinduthe early part of the #@Century.
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Petroglyph of a dinosaur painted on the wall of a Statues of Iguanodon, by Benjamin Waterhouse Hawkin
cave occupied by American Anasazi Indians.

Richard Owen, often remembered for using the wordeconstruction by Samuel swold Goodrich from
Dinosauria (Terrible Reptile or "Fearfully Great lllustrated Natural History of the Animal Kingdor839
Reptile").

Gri

ad -

Baryonyx - finalised landscape image by John Sibbick

Great artists such as Burian and Neave Parker thddpeg dinosaurs to life to the public at largel dhe
age of dinosaur books was upon us. Dinosaurs alsante part of life in the home and at school withadvent of
the Brooke Bond Dinosaur Tea Cards in 1970.

By the middle of the 1900’s dinosaur art had adwbpke trend of detail and mannerism and the artwork
literally moved across the page. The discoverygifeafast running creatures such as the raptorsfeatthered
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dinosaurs resulted in a revolution in terms of elerate palaeobiology and an avalanche of new wastirekilled
artists — who work within a holistic environmentaddished in modern science.

The geology of East Greenland and Svalbard
Summary of April 2013 lecture given by James Cresssll, GeoWorld Travel — abridged by Liz Aston

East Greenland has rocks as old as 3Ga and antatmoplete sedimentary record from 1.6Ga to the
present. Many of the Earth history’s most importtoties can be told in the rocks here. From tavgeti km high
stripy cliffs, to fossils that link fish to amphémns, with a complete succession of Jurassic amemni dinosaurs
and columnar basalt, East Greenland has muchéo. off

Svalbard, while not as spectacular, is also somewatha Mecca for Geologists. It has rocks repraagnt
virtually every period from the Cambrian to thegmet and shares a similar geological history tdiKe however
due to the sparseness of the vegetation; the esgmate very visible making the geology incredisgy to see.

Greenland is a huge country and 80% is covereiddyyup to 3.4km thick, but the ice-free area mat
twice the size of the UK, is generally sparselyetated, leaving the rocks exposed. The area of Gaes#nland
around Scoresby Sund, Kong Oscar and Kejser Frasepd Fjords is the largest ice-free area in Gapehllts
geology comprises basement rocks (3Ga), an alnwsplete sedimentary record over the last 1.6Gahanyk
volumes of flood basalts from the splitting of thiantic.

ical map of E&tenland

7 FGS Newsletter — June 2013



The oldest rocks are the 3.8Ga Isua Complex, sduat West Greenland, near the capital Nuuk; the
Earth’s oldest, most well-preserved sedimentaryvanichnic rocks, with carbon particles that masgly originate
from the oldest known life on the planet.

The basement complex comprises gneisses and assomaks spanning 3.8 - 1.75Ga. By 2.7Ga, most of
West, East and South Greenland had formed and mmteably part of an ancient continent referred $o a
Kenorland, which split up at 2Ga and parts of Wastenland rifted apart, only to come back toge#@®Ma later.
The final stages of basement building occurred frb® - 1.725Ga, when Greenland was part of another
supercontinent referred to as Columbia. These yestrimasement rocks are seen in South Greenland.

The basement rocks of East Greenland
(approx 3 Ga) are covered by younger (1Ga)
sedimentary rocks, the Krummedal supra crustal
sequence, deposited within 50Ma, in a deep ocean
environment after the breakup of Columbia. The
sequence, up to 8.5km thick, forms a great thrust
sheet that has travelled westwards over the
basement rocks and is often heavily
metamorphosed (Fig. 2). Further continental
collisions gave rise to yet another supercontinent
named Rodinia, which existed from 1.1Ga to
750Ma and igneous rocks (430 to 400Ma) have
been intruded into the older rocks during the
Caledonian mountain building phase (Fig. 3).

With the supercontinent of Rodinia
established, sedimentation began on Greenlandtereamargin. The scale of this sedimentation wast.vA
staggering 18.5km thick succession of sedimentsceagnuously laid down from 900 to 450Ma. Tillittem the
Vendian, ca 600 — 542Ma are from the period whenetlis thought to have been a global glaciatioSnawball
Earth’. It is thought this global glaciation wasisad by the breakup of the super continent Rodirha.tillites are
overlain by Cambrian and Ordovician sediments, dié@d within the lapetus Ocean, which formed betwigast
Greenland and Europe as Rodinia split apart, treedes are very fossiliferous.

Fig. 2: Basement metamorphic rocks thrust over aI
Rocks in Hare Fjord

The next stage in the story of East
Greenland is the final closing of the lapetus O¢ean
about 420Ma, which thrust up a mountain chain
running from Svalbard, along the coasts of Norway
and Greenland, through the UK and into Canada
and the USA (all joined together at this time). The
force of this collision caused older sediments of
East Greenland to be folded and thrust up in great
sheets over the basement. Erosion of these
mountains allowed deposition of 10km continental
sandstones of Devonian, Carboniferous and lower

Fig. 3: Caledonian intrusion of hypersthene monwoni ~ Pérmian age. The Devonian sandstone of East
(within red line) into Krummedal Rocks, metamormbs ~ Greéenland is very fossiliferous and over 10,000

900Ma in the building of Rodinia. The photograptswa fish f(_)ssils have _b(_een recovered, aIIowing_the
taken in fjord. evolution of amphibians to be traced from fish,

with some fossils having both fish and amphibian

i ') 3 g2l
™ 3 P jud . o e
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characteristics.

By the Carboniferous and Permian, the most reagogrsontinent, Pangaea, had come into existence and
rivers continued to deposit red sediments. These baen cut by dolerite dykes intruded during ffieng of the
Atlantic; at this time, the Jameson Land grabereltged, forming a basin, which later filled witrdsaents.

In the late Permian, East Greenland was coveredl $hyallow sea that eventually retreated, leavimgi-se
arid Triassic continents and one of the richestations for Triassic plant fossils. Remains of thirodaur
Plateosaurus and early mammals have also been.found

During the Jurassic, Pangaea began to split ahdlbow sea flooded East Greenland, resulting ibld&
continuous sequence of marine sediments full of anit®es. The whole of the Jurassic is preserved @ndistinct
ammonite zones indentified together with marindileq such as plesiosaurs and ichthyosaurs.
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Marine sedimentation continued into the Cretaceanus, by ca 50Ma, Europe began rifting away from
Greenland to form what is the present day AtlaBiean and huge volumes of lava erupted in Eastnamad: The
layers of lava are up to 10km thick in places aneteh for many thousands of square kilometreshofts.

| The Geological Association and its Local Groups

What does being a Geologists’ Association (GA) LLlaGaoup mean for Farnham GS membeigdie
Geologists’ Association (GA) is strongly committedencouraging “Geology for All’, and caters pautarly for
the amateur geologist. The GA has served the st both professional and amateur geologistayedsas
making geology available to a wider public, sin888. The GA is the national organization; it isdzhén London
and is represented by Local Groups in 16 centreanar the country, including Farnham; there are #&rmo
geologically related societies that are Affilia@dups.

The objects of the GA are:-

« To promote the study of Geology and its allied scés by holding Ordinary Meetings for the purpofe o
hearing lectures and encouraging discussion amarghdrs, and by arranging Field Meetings.

* To extend knowledge of the science by publicatibyshe maintenance of a library, and by such otheans
as the Council may from time to time determine.

* To promote interest in Geology at all levels of kexdge.

e To promote awareness of our geological heritage.

All of these objectives are actively pursued. MdntMeetings are held in London with talks from
distinguished geologists, and an extensive progmmhtield Meetings is maintained throughout tharyie the
UK and abroad. An Annual Festival and Reunion lgitlge GA together with Local Groups and Affiliatés
annual conference and other regional meetings el@ dround the country each year. Geological rebesr
encouraged by the publication of a scientific jalynThe Proceedings of the Geologists’ Associatiang
supported financially, notably from the Curry Fuwidthe GA, which assists geological conservatiarjquts and
the dissemination of geological interest to theawigublic. The interests of children are provided through
Rockwatch, the junior club of the GA. A series gtellent field trip guides enables the independgdlogist to
explore geology all over the UK.

As a GA Local Group, Farnham GS members can paateiin all GA activities including lecture
meetings and field trips. Also, Farnham GS can fiefiem financial support in aid of geological iestigations,
publications, conservation activities, and to suppegional meetings that involve other nearby gso(such as our
40" Anniversary meeting in 2010). GA publications available to Farnham members at a discounted rate.

The GA provides Farnham with their newsletter (Ugudfaund on the desk at our evening meetings) Whic
discusses interesting geological topics and lises talks and field trips of the GA and of Local Gps and
Affiliates around the country. Farnham members manticipate in other Groups’ and Affiliates’ actieis, but it is
always polite to call the organisation in advantease they have a restriction on numbers; aftepé’s own
members always come first.

Graham Williams is the Society’s GA representatind “information hub” between Farnham and the GA.
Graham has been on the GA Council for many yearsed as Vice-President, and has been the GA’sslirea
since 2009.

The GA website isvww.geologistsassociation.org.uk'ou can link to the GA via our own website.

Graham and Susan Williams

Dam and blast
Summary of January 2013 lecture given by Derek Jeam, Member FGS

The talk began with a description of the Vaiont Ddisaster. This is a double-arched dam, 262m high,
situated in the Italian Dolomites about 100km nowthVenice. In October 1963 a portion of the vallyle,
consisting of a block about 2km long by 1.6km wie150m thick, slid into the reservoir. This waedo the
shear strength of the Lias clay, which, interbeddéd the dolomitic limestone, was reduced by tkagiration of
the impounded water, and the dip being towardsekervoir. The resulting tidal wave was huge anertopped
the dam by more than 100m, causing five villagebwethe dam to be destroyed, with great loss dd. lif
Miraculously the dam survived.

The speaker then described how he became involvedei promotion during the 1970s of Carsington
Reservoir, a new water resource for the Severnt Miter Authority, working for a consulting engimegppointed
by STWA. This reservoir is in the middle of Derbirsh close to the National Stone Centre visitedGS trip in
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2011. It was required for the regulation of thediDerwent, from which supplies to Derby and Naftiam are
abstracted. Water is pumped from the river throaighnnel for storage in the reservoir during timmésigh flow,
and released from the reservoir through the tutmehaintain the river flow during dry periods. Treservoir is
sited on Carboniferous limestone, overlain by Nbilee Grit, which in turn is succeeded by Triassiales and
mudstones with Boulder Clay at the surface.

The first public inquiry was for the purpose of @ibing access for a site investigation. The sequriadic
inquiry was for the scheme itself, which was regelcby the inspector because of opposition fromCiagbyshire
County Council. The council did not oppose the sol@s such but the proposal to open up two dispsadies in
the outcrop of the Millstone Grit, close to, butoab, the new shoreline, on the grounds that thely dreough
quarries in Derbyshire and didn’t want any moree Téick was to be used in the shoulders of the ddnch is of
the earthfill kind. The third public inquiry waslbento a revised proposal to quarry shale fromuhkey floor, to
be used instead of rock. This revised scheme redeninisterial approval.

The outline design of the dam was basically traddl, being a design that had been used succegssialt
many years. It had a central core of puddle clayeraployed by the canal builders, surrounded by $imale and
then the shoulders of compacted shale. Sand bikéte shoulders were required in order to ditainshale fill
to keep the piezometric pressures under contr@sgo maintain the stability of the fill.

When the minister signed the order giving the sehéine go-ahead, the final design and supervision of
construction were given to someone else and thakspdeft the firm of consultants to work in Ethi@pAfter
returning, he learned from the national news thatlst June 1984 the Carsington dam had collapseebnid
fingered his collar, and it was by chance many ydater that he learned of what had taken place fam
engineering geologist who had been involved inpib&t mortem and the fourth public inquiry into thsaster. The
original outline design prepared for the publicuimg had been altered, causing a slip circle tddmmed in the
section, which probably led to the failure. Alspstead of sand for the sand blankets, crushed timedrom a
local quarry had been used, and its deterioratioing construction could have impaired its drainpgeperties,
which might have contributed to the failure. Altlgbuvirtually complete, the dam had not reachedsthge where
water had been impounded, consequently there whssaof life.

The instruments for the piezometers built into fileto measure the water pressure were instalted i
chambers in the dam shoulders. These instrumedttohze read on a regular basis during construdtiander to
ensure that the pressure was under control: oreresion four men died in a chamber from suffocaltip carbon
dioxide given off from the crushed limestone.

Vajont Dam as constaicte

Carsington Reservoir Today

The collapse of the Bilberry dam in 1852, and ofellayke in 1864, both in the Yorkshire Penninestene
described. Both resulted in extensive loss of difel of property. The Bilberry failure was causedtihy dam
having been built over a spring. The reason whyeDytke collapsed was never determined because weaeo
inquiry, but almost certainly it was overtoppedthg occurrence right on cue of a storm exactlyraslipted by
Admiral Fitzroy, captain of the Beagle on Darwinveyage, and later the first weather forecastewds not
however until 1930 that the Reservoir Safety Piows Act came into force as a result of these tksaswhich
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required all reservoirs above a certain capacityeaesigned and supervised by an engineer belpngia panel
constituted under the act, which is why the STWAdaipted the consultant for the Carsington scheme.

The talk concluded with reference to the most fasmdam disaster of them all, during May 1942. Thesw
Operation Chastise, otherwise known as The Damisuste

By the vote of thanks the speaker believed he bad praised by faint dams.

Derek Jerram was a Chartered Engineer and a Cearfabitrator. He began work in 1950, was a water
engineer for many years and then worked as a damsulepresenting clients in construction disputeshis
country and abroad, mainly in the oil and gas itk He has written many papers and articlesegallmatters
connected with dam construction

| Sally & Charles - memories |

The Society and its members are diminished by t¢iseels published in the Obituaries of the February
Newsletter. We were enhanced by their presence.

| am able to report that one field trip will liverig in the memories of those who participated, tpain
thanks to one couple, Sally and Charles. We sdbofflorth Wales, with a leader | will not namelat not want
him to feel embarrassed, although | can mentiont the was renowned for his imaginative choice of
accommodation. First stop was Hereford, where wekavto find the coach on fire. Then on to Barmouthere
the members were segregated in suitably Presbytirshion by the single females being placed inlootel, the
single males in another and the couples in a toltled Harley's. This was distinguished by haangiotor-cycle
theme. The parents ran the bar well into the nigtiterwise the hotel (I use the word Hotel withitad®n) was
under the supervision of an assortment of 12 y&hgiols, whose duties included caring for the balho joined
us for breakfast. This meal was on a help youtsadis, if you could find it, or one of the girlsutd be persuaded
to go to the local supermarket to provide for exkng jar of marmalade. | cannot speak for what bapd at
supper, since we were not sufficiently adventutousnd out.

One morning we emerged for breakfast to find Sdlyvnstairs, supported by several members of the
group, helpless with laughter. She and Charles d&ambllapsible shower in their room, and the shohad
collapsed with Charles inside it. Sally's descoiptis unsuitable for publication in this rathericgthlewsletter..
Charles too was a character, albeit rather quiehaantidote to Sally. He flew over The Hump, ie thar against
the Japanese. Sally, Charles, Barmouth and Haréeg' names that will be linked for ever.

Derek Jerram

Virtual fossils: soft bodied sensations from the 8irian
Summary of March 2013 lecture given by Prof. DerelSiveter, University of Oxford

My research in the last 15 or more years has fatasehe faunas of the Herefordshire (Silurian; @iyl
the Chengjiang (Cambrian; Yunnan Province, Chin@gptional preservation horizons (Konservat-Lagetsn),
the first of these forming the subject of tonightecture. Lagerstatten are fossiliferous depositewsng
exceptional preservation, often including softues and usually considered to be the result débinran anoxic
environment which delays decomposition.

The Herefordshire Lagerstatte is a unique fosglbd# of Silurian age (about 425 Ma). The millinesto
centimetre scale fossils are preserved in a vaicash deposited in an outer shelf/upper slope iposih the
Anglo-Welsh Basin. They are remarkable in thatawdy biomineralized shells are preserved, but atsftbodied
invertebrates, spectacularly preserved in the roGod-bodied fossils belonging to the earlier Caarb Period,
from deposits such as the Burgess Shale in Norterisa or the Chengjiang exceptional preservatiamzbn in
Yunnan Province, China, have been highly signifidan our understanding of the early evolution ofraal life
and the spectacular diversification of it knowntlas ‘Cambrian Explosion’ event. However, soft-ballfaunas
from the Silurian are largely unknown, and the Hmndshire fauna provides us with a previously unlatée
window onto a community from a time some 100 Meratthe ‘Cambrian Explosion’ event.

Soft-bodied fossils are usually compressed to tinedsions, and must be reconstructed artisticallgrnt
approximation of their original form. The unusuaree-dimensional nature of the soft-bodied Heresdioire
fossils, in contrast, has enabled an innovative mode direct approach. Digital images of the speasnare
obtained, which are then combined by computer ¢onrstruct the animal in minute detail as a thremedisional
virtual model that can be examined interactively smneen. These models thus enable the fauna téubed
through ‘virtual palaeontology’, and the computecanstruction can even be turned into a physicaemirough
rapid prototyping technologies.
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| The oldest galaxy? |

Scientist Garth lllingworth, professor of astronoragd astrophysics at the University of California,
analyzing the Hubble telescope’s images, has rigcdiscovered what he believes to be a small galsixglue
stars, and which he believes to be the oldest blrjeébe universe discovered to date - a galaxinddiack to 13.2
Ga, some 500Ma after the Big Bang. This ancierdxgathows as an extremely faint, blue object witlmerous
stars being formed within it and is interpretechaompact galaxy of blue stars, an object signifigesmaller than
the Milky Way.

He has also found some 50 galaxies which date tmatB.05 Ga; this increase in the number of gasaxie
represents a ten-fold increase in the rate oftéttr during that 150Ma period, a short period @smic terms, and
suggests that the birth of stars would continuaedoease with increasing time after the Big Bang.

The Big Bang theory suggests that the universe‘lb@s’ 13.7 Ga as a single violent event and thiat a
galaxies have formed, from gaseous clouds, sirem the galaxies getting younger as the universeekpanded,
presumably in all directions. Our galaxy, the Milkyay is just one of the many galaxies and the old&sts
within it date back to ca. 13.4Ga.

It is thought that astronomers will discover moneiant galaxies of approximately 13 Ga or older mvhe
the next generation of telescopes are developedvaridng. Details are published in the Januaryéssf Nature.

Roy Mitchell — summarised by Liz Aston

| What exploded over Russia? |

When the Sun rose over Russia's Ural Mountainsrimfay; Feb. 15, some of the residents of Chelydbins
already knew that a space rock was coming: latdrdhy, an asteroid named 2012 DA14 would paské¥earth,
only 17,200 miles above Indonesia. There was n@efaof a collision, NASA assured the public. So whiee
morning sky lit up with a second Sun and a shockewshattered windows in hundreds of buildings adoun
Chelyabinsk, not many people recognized what habéraed right away, it was not a crashing plane mrcket
attack, but a meteor strike, the most powerful esitit,e Tunguska event of 1908. In a coincidence gtiththas
NASA experts shaking their heads, a small asteroidpletely unrelated to 2012 DA14 struck the Eartlty hours
before the publicized event. The impactor arrivesnf the direction of the Sun where no telescopddceee it
coming, and took everyone by surprise.

Researchers have since pieced together what hajppEme most telling information came from a network
of infrasound sensors operated by the CompreheigseBan Treaty Organization (CTBTO). Their pumasto
monitor nuclear explosions. Infrasound is a typeearf/-low-frequency sound wave that only elephamd a few
other animals can hear. Meteors entering the athewspcreate infrasound, and by analyzing records, dfis
possible to discover how long a meteor was in theira which direction it travelled, and how mucheggy it
released. The Russian meteor's infrasound signaltiha strongest ever detected by the CTBTO netwiink.
furthest station to record it was 15,000 km awaimtarctica. Analysis has shown the asteroid talbeut 17m in
diameter and weighing approximately10,000 tonstriick the atmosphere at about 20 km/s (40,000 rapH)
broke apart at about 12 to 15 miles altitude. Tinergy of the resulting explosion exceeded 470 daistof TNT.
For comparison, the first atomic bombs producely"d’ to 20 kilotons.

The meteor's trajectory shows that it came fromesteroid belt, about 2.5 times farther from tha 8an
the Earth is, but its orbit was nothing like th&2612 DA14. The fact that the two came on the sdmeappears
to be a complete coincidence. The infrasound recehw that the meteor entered the atmospheresladlw
angle of about 20° and lasted more than 30 sedmgidse it exploded.

The loud report, which was heard and felt for heddrof miles, marked the beginning of a scientific
scavenger hunt. Lots of fragments of the meteort ieisscattered across the Ural countryside, afiewahave
already been found. Preliminary reports suggesttigaasteroid was made mostly of stone with afhiton.

The Society for Popular Astronomy - Electronic N8u#etin No. 349 2013 March 10
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