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However, I believe that what saves the Rede Lecture as a cultural icon is that nobody
has read it.  So it not only retains its rallying power, but still conspires to render the
world a worse place than it would have been had its author never published it.  

It is not widely known that Snow regretted not going with his first instinct and
calling his lecture The rich and the poor – highlighting a much more serious divide
that the lecture mainly addresses. He chose instead to work out his personal issues -
notably his hatred for a literary establishment who largely (and quite correctly)
dismissed his 11 faux-profond Strangers and Brothers novels as tripe. These demons of
the arts were bent on undermining the attempts of straight-talking Leicester
grammar-school boys to better the lot of their fellow man.  For shame!

The main problem with Snow is that many scientists like to agree with what he said,
and love him for saying it.  Snow flatters them into believing the absurd notion that
somehow “science”(as defined only in English, note) is one half of something called
“culture”, and that not knowing about it renders a person functionally illiterate in the
modern world.  What monstrous hubris! Every time I see a survey on public
scientific ignorance I want to shout: “So what?  Don’t you realise that everyone is
woefully ignorant about everything, science included? Do you not see that there is
much in that yawning chasm, the knowing of which would render one much greater
service than the second law of thermodynamics?”  (The structure, history and
constitution of one’s government, or the functioning of the legal system. For example
- all vital knowledge, shared by almost nobody, and a good deal duller than science,
to boot.)

Scientists should know enough to beware of any hypothesis that flatters.  The
problem is, being human, they forget this when they hang up their labcoats, and for
the rest of the time are content to believe things just because they want to, like all us
other fools. Far from celebrating Snow’s notion of “The Two Cultures” we need to
leave it where it began, and where it only belongs - the school playground.

“Not only is [Snow] not a genius, he is intellectually as

undistinguished as it is possible to be… ‘The Two

Cultures’ exhibits an utter lack of intellectual

distinction and an embarrassing vulgarity of style”.

F R Leavis, 1962

Snow
time

Fifty years after the

publication of

“The Two Cultures”

Ted Nield wonders if

there is a right kind

of Snow.

This year marks the 50th birthday of The Two

Cultures, the 1959 Rede Lecture by novelist,
scientist and statesman Charles Percy Snow, and
we commemorate it with a sideways and geocentric
look at the idea by Mike Price on p. 6.

I suppose because I have written about Snow in the
past, I was asked to speak at the Rede Lecture’s 50th

birthday celebration at the British Science
Association in Guildford last month.  There I was
shocked to witness the fondness in which this
malign piece of twaddle is still held by otherwise
intelligent people.  Those who do read the original
lecture (as well as its predecessor New Statesman

article (1956) and follow-up (A second look, 1963))
will find it a curious experience. It is unbelievably
dated, insular, parochial, badly argued,
intellectually threadbare, and peppered with
emotional leakage.  

from the editor
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Pond life
Marine geophysicist and

author/screenwriter Alan Fleet has

no regrets about taking a road much

travelled.

It will be 30 years ago this August that I rose to the challenge of the

offshore world and strode manfully to the survey vessel Sperus in that

former university town of Fraserburgh (before the plague closed it down

and the students had to go to Aberdeen). 

After two days of flat calm the sea started to move.  Was I sick!  I
didn’t surface for two days.  Where had I gone wrong?  I’d studied
“hard rock” Geology at Manchester, hardest of hard rock departments
in the 1970s, and yet here I was – offshore on the Herring Pond.
Somewhere along the path of life, there must have been a fork in the

road.  I hadn’t noticed that I had veered off (bit like an online surveyor,
really).  But if I could go back and find that fork in the road, would I go
the other way?  Not on your life!  

So what’s the attraction?  It’s certainly not the bread and butter rig site
surveys and the endless annual pipeline inspections or the ‘save the
planet’ wind farms - which leaves us with what?  It’s the port calls;
that’s what’s interesting, and anyone who tells you different is on
another planet. It’s those times when you mobilise to a far-flung place,
and nobody meets you, for example, sitting on your suitcase in the
midday sun on the Bulgarian/Romanian border, with only sleeping dogs
for company.   Or the delightful ten-hour wait at Luanda airport where
they considerately turn off the air-conditioning so as not to give you a
chill.  Yes, it’s those times when you see parts of the world that you
couldn’t imagine existed, and would certainly never take your family to;
yet of which, when you return home, you always say: ‘No, it wasn’t
dangerous at all’.

The North Sea Tigers were the men who trained and worked in the
North Sea before going to sunnier, calmer seas.  In Force 11s we used
to dream of the delights of Lerwick and the Thule bar, now second-rate
compared to Captain Flint’s (whose polo shirt I am now wearing,
courtesy of the pub quiz we won with an Englishman, a Scot, a
Russian, and a drunk), or the final welcoming sight of the Crown and
Anchor in Aberdeen, especially Friday because it was karaoke night
(unreserved apologies, Mr Orbison).

Some old friends have now departed this life - too young by far - and
their departure serves to remind us that there is only “now” (even for
us geos who think we know about time).  I doubt I could have met any
more colourful characters than I have in this business, and each with his
own story.  I have lost count how many times I have heard them say
“You could write a book about this industry”.  Well, now I have.  The
places are authentic, but the story is fiction.  Or is it?

Alan’s novel “North Sea Tigers” is published by Pegasus ISBN:9781
8438 649 36

Soapbox - is open to contributions from all Fellows. You can always write a letter to
the Editor, of course; but perhaps you feel you need more space? If you can write it
entertainingly in 500 words, the Editor would like to hear from you. Email your piece,
and a self-portrait, to ted.nield@geolsoc.org.uk. Copy can only be accepted
electronically. No diagrams, tables or other illustrations please.
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Carousel

Jänos Haas, (left) of the Hungarian Geological Society
(est. 1848, the third oldest in Europe) welcomes Hugh
Torrens to Honorary Membership.

Hugh Torrens (University of Keele) has been made an Honorary Member of the Hungarian Geological Society.  The award was

granted at the 157th General Assembly of the Society, for Prof. Torrens’s “activity in historical research of Earth sciences, focused

mainly on the work of Robert Townson in Hungary, as well as his efforts in the several decades of English- Hungarian scientific

relationships”.

Personals
Journal run free to good home

Dr Joe McCall needs more space and is hoping that someone
will wish to collect, free of charge from his home in
Gloucestershire, a complete set of Meteoritics & Planetary
Science from 1998 to the present.  If that person is you, please
contact him at joemccall@tiscali.co.uk. 

Murchison dagger sold
Murchison’s ceremonial dagger, presented to him by

the Russians, has been sold at Bonham’s in London

for £48,000. It was expected to fetch only about

£8000.  

The dress weapon was presented to Murchison by the Russians. Sir Roderick Impey Murchison
(1792-1871) joined the British Army and served in the Peninsular War. Following this he took an
interest in the emerging science of geology and joined the Geological Society of London.
Murchison crater on the Moon and at least fifteen geographical features around the world are
named for him. He is buried at Brompton Cemetery.  In 1840 Murchison visited the country to
carry out the first geological survey of European Russia. It was during this visit that he defined
and named the Permian System, after the City of Perm in the Urals.

All Fellows of the Society are entitled to entries in Carousel.  Please email ted.nield@geolsoc.org.uk, quoting your Fellowship number



Distant Thunder

If the past is the key to your present interests, why not join the History of Geology Group (HOGG)?
For more information and to read the latest HOGG newsletter, visit the HOGG website at:
www.geolsoc.org.uk/hogg.

Deaths
• Read obituaries online at
www.geolsoc.org.uk/obituaries.

The Society notes with sadness
the passing of:

Baumer, A*
Bishop, Richard*
Cowan, Greig*
Francis, Christopher
Michael George*
Mills, Anthony B*
McKinlay, Alex C M*
*Rhodes, Peter
Truss, Stephen*
*Walton, E  Kenneth

In the interests of recording its
Fellows’ work for posterity, the
Society publishes obituaries
online, and collects them once a
year in its Annual Review. The
most recent additions to the list
are in shown in bold. Fellows
for whom no obituarist has yet
been commissioned are marked
with an asterisk (*).

If you would like to contribute
an obituary, please email
ted.nield@geolsoc.org.uk to
be commissioned.  You will
receive a guide for authors
and a deadline for submission.
You can also read the
guidelines for authors at
www.geolsoc.org.uk/obituaries.
To save yourself unnecessary
work, please do not write
anything until you have received
a commissioning letter. 

Deceased Fellows for whom no
obituary is forthcoming have
their names and dates recorded
in a Roll of Honour in the next
available Annual Review.

Help your obituarist
The Society operates a scheme
whereby Fellows may deposit
biographical material for use by
their obituarist. The object is to
assist obituarists by providing
useful contacts, dates and other
factual information, and thus to
ensure that Fellows’ lives are
accorded appropriate and
accurate commemoration.
Please send your CV and a
photograph to Ted Nield at the
Society.

Rose Hill
Alfred Russel Wallace’s

house in Dorking has been

re-discovered. Michèle

Kohler tells her detective

story.

On his return from the

Malay Peninsula in 1862,

Alfred Russel Wallace lived a

peripatetic life in the Home

Counties, moving from one

property to another before

finally settling in Dorset in

1902 (where he died, in

1913). 

From July 1876 to March

1878 he rented a house on

Rose Hill, Dorking. Charles

Darwin was a frequent

visitor to the neighbourhood and often stayed at

nearby Leith Hill Place - as well as at Abinger Hall.

He wrote to Wallace in August 1877: “I hope you find

Dorking a pleasant place? I was staying lately at

Abinger Hall, and wished to come over to see you,

but driving tires me so much that my courage

failed.” Until now the exact location of Wallace’s

Rose Hill abode was unknown. 

On Rose Hill itself there is a field that once

provided lairage for the abattoir in the adjacent

High Street. Though the abattoir is long since

closed, even today the hill provides an occasional

pasture for sheep, giving a bucolic air to this part of

downtown Dorking. The field is encircled by an

oval road, with a branch going off in a north

westerly (finally northerly) direction. Grand

Victorian mansions enjoy fine views across the oval

road towards the field.

Until January 2009, when I rediscovered it, nobody

could remember which of the houses on Rose Hill

had been occupied by Darwin’s co-author.  The

problem that I faced was simple, but seemingly

intractable.  Wallace was renting the house. How, I
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asked myself, would one find

rented accommodation in 1876?

The answer was simple - the same

way that you might find it today -

from an estate agent! 

Fortunately White & Son are a long-

established firm of Dorking agents,

and between 1963 and 1969 they

deposited their archive at the

Surrey History Centre in Woking.

This seemed a likely place to find a

record of Wallace’s rental. In

January 2009 I ordered up some

likely material, and in the box for 1877 I found an

unrecorded letter from Wallace to White and Son about

subletting the property. Progress – but alas no mention of an

address. 

I then turned to two large volumes. In the first, a letter book

under the Shearburn account was a note that a house agency

or rental agreement with a Mr. Wallace had been executed,

and that he was paying £55 per annum for - “No. 2 Rose Hill”.

This number related not to No. 2 on the Oval, but to the

second of a group of houses owned by the Shearburns. But it

was then fairly easy, using the 1871 and 1881 censuses and

some other references in the Shearburn account, to figure

out which house it was. It is today called No. 12 Rose Hill,

located on the slightly less grand spur road.

The second volume included a reference to a house agency

agreement drawn up for “AR Wallace”, so we know it is our

man. Alas, no such agreement could be found in the box.

However it may have been misfiled and may turn up

eventually, when the entire archive is properly curated.  

* Michèle Kohler and her husband Chris are antiquarian

booksellers and assembled, over twenty years, the collection of

books by and about Charles Darwin purchased by the Natural

History Museum in 2006 – Ed.

people
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OPINION

One definition of a university is “a collection of disparate

individuals united by a common grievance over parking”.  For me

(as a sometime academic) it encapsulates perfectly the self-

importance of university departments and their reluctance to

join forces on matters of substance (and especially of national or

human significance).  

Similar thoughts appear to have assailed C P Snow during the

1950s1, and were expressed most famously in his Rede Lecture2,

where he lamented the lack of contact between scientists and

those in the humanities, many of whom were (and still are) the

people in power.  Fifty years on, many people have been re-

examining Snow’s ideas.  Like Snow, I seek “to add my voice to

the general hubbub”; but also to concentrate on where Earth

sciences might have played a role.

For those who have not read (or have long forgotten) Snow’s

ideas, they were summarised by the great man himself four years

after the event3 when he was clearly concerned that so many

people had misinterpreted him.  Paraphrased, his concerns

were:

• In advanced western society, we have lost even the pretence of

a “common culture”.  Highly educated people in different

disciplines are unable to communicate with each other in their

main fields of intellectual endeavour.

• This is serious for our creative, intellectual and, especially, our

normal life.

• It leads us to misinterpret the past, misjudge the present and, by

making it difficult or impossible for us to take the correct actions,

threatens our future.

As he said2: “…two groups – comparable in intelligence, identical in

race, not grossly different in social origin, earning about the same

incomes, [have] almost ceased to communicate at all...”.

One of his greatest concerns was that, by not making enough of

science, Britain was in danger of being left behind by other countries

– the USA and USSR of course, but also China, India and others who

were learning that industrialisation need not take the decades or

centuries it had taken us.  How would we in Britain then earn our

living? 

In 1959 that seemed a good question.  In the late 1950s and the 1960s

our largest single import, in value terms, was oil.  We were able to

grow only about half of the food we needed.  We had to pay for these

imports; the traditional source of income had been industrial

exports, then (as now) in decline.  In part this was because we were

losing captive markets within our former colonies; in part because

we were being overtaken by more efficient overseas competitors,

notably Germany and Japan.  The “balance of payments deficit” or

trade-gap between imports and exports was a talking point through

the 1960s and would eventually play a major part in Harold Wilson’s

defeat in the 1970 election.  

Snow believed that only our scientific brains could save us and

because so many people, including our leaders, did not understand

science, we were in danger of losing that chance.  He should have

been right.  Then, as now, there was hardly a scientist or engineer

anywhere in government.  In a sense he was right – science did come

to our aid - just not in a way that Snow could have foreseen.  What

happened was that Earth scientists discovered oil and gas beneath

the North Sea.  Our industrial base struggled on but suddenly we had

oil riches.  

Those riches might have been invested in the science-based

industries.  Instead, the industries were allowed – even encouraged

– to decline, so a great many riches went in tax cuts to those who

didn’t really need them, and in unemployment payments to those

who suddenly did.  Mrs Thatcher decided that it was time we threw

off the shackles of heavy industry by closing manufacturing plants

and diverting people into “service industries” – a policy that one

senior American diplomat of the time likened to trying to earn our

living by holding doors open for each other.  

Around 2000, with North Sea production in decline, I voiced fears

that we were once again heading for a balance-of-payments

catastrophe to a young economist (from the Bank of England, no

less).  He dismissed such worries as outdated.  We didn’t need to

make anything anymore; London was the world’s leading financial

The two other cultures
Are “the two cultures” genetic?  Michael Price has a theory about human

evolution…

C P  Snow has never lacked for appreciative scientific groupies  
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centre. The financial

services industry was

“generating money”

(gambling with other

people’s) and that would

buy us all we needed.  

We now know what

happened to that idea,

and once again, we face a

precarious future with

only our brains and skills

to save us.  Once again,

we could be investing in

science and technology –

especially the science and

technologies that a low-carbon world will need.  Yet once

again, a Cabinet that contains just one science graduate

seems to be screwing it up.

Why do so few of our politicians have any interest in or

knowledge of science and engineering?  Some years ago4 I

speculated that people who were good at science tended to

stay in science; to move outside is often seen as a sign of

failure.  In contrast, for someone with a degree in arts or

humanities, it is seen as natural to move outside that subject

for a worthwhile job.  I now

wonder whether there is

more to it, and whether the

cultural separation goes

deeper, and is longer-

established.  

Our earliest ancestors were

hunter-gatherers.  Around

10 - 12,000 years ago, at the

end of the last glaciation,

some of them decided to

stop chasing around after

animals and settle down,

keeping the animals in one

place and choosing to grow and harvest the most useful

plants.  Once they did that, some of them had more time to

study the world around them, to develop skills and ask

questions – to become what we would now call scientists.  

So imagine two groups of people – one seeking to understand

the environment and adapt it, the other exploiting the

environment and its contents.  Soon, some of the more

attractive contents were the settlements of the “static”

peoples; our hunting fathers became our warrior ancestors.

For thousands of years, perhaps, these two cultures co-

existed: a settled one, where people worked, thought,

observed, developed ideas, wrote and communicated them;

and a mobile one where such opportunities did not arise.

For hunters, physical prowess was usually at least as

important as brainpower and there was more incentive

towards aggression.  I have no idea whether there was a

genetic difference underlying or developing within these

separate groupings

or whether the

differences were

solely due to

conditioning.  Either

way, there are no

prizes for guessing

which group was

most likely to

develop into

scientists and which

into politicians.  

Snow knew (in 1963)

that the suffering of

the world’s

population – disease, malnutrition, death in childbirth

–could be lifted simply by political will. We already had the

knowledge.  Today, far from being eased, we see that

suffering being made worse, by climate change brought

about mainly by the activities of the rich.  We know what is

wrong, we could do something about it, but we are dragging

our feet, seeking political compromises to offset a

geophysical problem, because to do something about it

would cause us inconvenience, reduce our pleasures, cost us

money.  Snow would not have approved.  I leave you with one

of his thoughts from 1959:

“I can’t help thinking of

the Venetian Republic in

their last half-century.

Like us they had once

been fabulously lucky.

They had become rich, as

we did, by accident.  They

had acquired immense

political skill, just as we

have.  A good many of

them were tough-minded,

realistic, patriotic men.

They knew, just as clearly as we know, that the current of

history had begun to flow against them.  Many of them gave

their minds to working out ways to keep going.  It would have

meant breaking the pattern into which they had crystallised.

They were fond of the pattern, just as we are fond of ours.

They never found the will to break it.”

References
1. Snow, C P, 1956.  The Two Cultures.  New Statesman, 6

October.
2. Snow, C P, 1959.  The two cultures and the scientific

revolution (Rede Lecture). Cambridge University Press.
3. Snow, C P, 1963.  The two cultures: a second look.

Cambridge University Press.
4. Price, M, 1990.  Failed scientist makes good. New

Scientist, 2 June: 65-66.

“Once again, a Cabinet

containing just one science

graduate seems to be

screwing it up”

Charles Percy Snow, Baron Snow by Michael Ayrton.
© Estate of Michael Ayrton / National Portrait Gallery, London
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Books available for review:

Albarede, F. (2009), Geochemistry: An introduction (2nd Edition), Cambridge.
Moore, J.H., Davis, C.C. & Coplan, M.A. (2009), Building Scientific Apparatus (4th Edition), Cambridge.
Playford, P.E., Hocking, R.M. & Cockbain, A.E. (2009), Devonian Reef Complexes of the Canning Basin, Western Australia, Geological Survey of
Western Australia (Bulletin 145). 
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Reviewers are invited to keep texts. Review titles are not available to order from the Geological Society Publishing House unless otherwise stated.

Reviews

An Atlas of Oil and Gas
Depletion

Colin J Campbell & Siobhan Heapes
Published by: Jeremy Mills Publishing
Publication date: August 2008
ISBN: 978-1906600-26-6
List price: £110.00
396 pp

www.jeremymillspublishing.co.uk

The world is dependent on oil and gas – currently supplying 50% of
total energy needs - so assessing resources and predicting future
production are immensely important. No one has probably devoted
more effort to this than Colin Campbell. This is his fifth book since
1991, and in 2002 he founded ‘The Association for the Study of Peak
Oil and Gas’ (www.aspo-ireland.org). He has two aims: to highlight the
importance of ‘peak oil’ and to predict when peak oil and peak gas
production may occur.

The bulk of this book comprises chapters on 63 countries each with
standardised contents: a table of past and future production and dates
for peak discovery and production; graphs of discovery, production and
depletion from 1930 to 2007; analyses of past discovery trends to
predict ultimate recoverable resources and predicted production to
2030; notes on geology, discovery, production, consumption and history.
The new method for predicting future discovery involves a spreadsheet

with the above data and eight steps. The critical step utilises graphs
showing the discovery trend and the derivative logistic
(annual/cumulative vs cumulative production) extrapolated to zero, to
give the total produced when production ends; the authors adjust this
value based on exploration maturity. 

Seven regional sections outline statistics on a further 93 ‘minor’
countries. Concluding chapters summarise the findings for ‘regular,
conventional oil and gas’ in the world, briefly review non-conventional
oil and gas, set the oil age in perspective and give 900 references on
petroleum resources. The book’s conclusions are these: about 50
countries have already passed ‘peak oil’; the most important that have
not are in the Middle East–Caspian region; the world ‘peak’ for oil was
2005; two thirds of the countries analysed have not reached ‘peak gas’;
the world ‘peak’ for gas will be 2021. 

Should we believe these predictions? There are numerous difficulties -
predicting from past results cannot reveal new basins / petroleum
systems / plays / ideas; excluding polar and deep-water (>500m) finds
seems unnecessary; scant attention is given to improved-oil-recovery
etc. Nevertheless, this book is the best yet and deserves to be known to
all concerned with the geoscience of petroleum resources. I will let the
author have the final word: “it is recognised that the page numbers are
probably the only accurate ones, such is the state of confusion on public
data, but, that said, the general patterns of depletion can be put
forward with confidence.” 

Anthony Spencer

8 Geoscientist

A major Lyell Collection benefit for Geological Society Fellows

The Full Book Collection

Foundation Sponsors:

Visit the Lyell Collection at:
http://www.lyellcollection.org

� Features all Special Publications, Memoirs and
Engineering Geology Special Publications – including
all the most recent titles

� Online access immediately on publication

� Full text files and electronic reference linking
� Fully integrated with the Lyell Collection
� Approximately 10 000 new peer-reviewed pages

added every year

The price for one year’s access to the Full Book Collection is £55 (including VAT). To subscribe email the Fellowship Office at
membership@geolsoc.org.uk.
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Planetary Crusts:
Their composition, origin and
evolution

S R Taylor and S M McLennan
Published by:
Cambridge University Press
Publication date: 2008
ISBN: 9780521841863
List price: £70 (US$150)
378 pp

www.cambridge.org

This is the first book to explain how it is believed that planets and
satellites form crusts. This is a brave venture because, unlike stars
which form by ‘top-down’ condensation of H and He gas from dense
cores in molecular clouds and which are assembled in a systematic
fashion, our planets and their satellites were assembled randomly and
‘bottom-up’ from the material left over in the nebular disk in our Solar
System. They are consequently distinct mixtures of gases, ices and rock,
in any combination.

The main conclusions are:
1. No planet in our Solar System resembles the Earth sufficiently closely
to allow direct comparison. The authors define primary crusts, derived
from differentiation and melting after accretion from planetismals in
time scales of ~108 years: secondary crusts products of partial melting
of mantles in rocky planets, in a rather longer time scale, perhaps >109

years; and tertiary crusts formed by dehydration or melting of
secondary crusts - the only example of these, the sialic crust of the
Earth, has continued to form probably over 4000,000,000 years.

2. The Moon provides an excellent example of a combination of
primary anorthositic crust (~45km thick), floated dry from a magma
ocean which may have embraced the entire early satellite. The
secondary crust is the basalt of the Mare, which is thin and forms a
miniscule proportion of the dry moon rocks.

3. Mercury - the authors were hampered by the pre-Messenger date of
writing. The plains are probably basalt, but different in character from
the very fluid basalts of the Moon because of their low albedo. Little is

known about the thin mantle and huge core of this surprisingly dense
small planet.

4. Mars, one tenth the mass of Earth. The crust is ~50km thick and
sustains a ~30km relief. It is essentially basaltic, but Orbiter evidence
reveals some silicic rocks.

5. Venus - similar in mass and uncompressed density to the Earth, it
probably should have similar bulk composition. However, there the
likeness ends, and it is a cautionary model for those seeking Earth-like
planets outside our solar system! The crust is estimated at ~50km
thick, and supports large volcanoes. It is a one-plate planet with plains
covering much of the surface, and some likely rhyolite domes.

6. Earth – beyond its thin basaltic secondary ocean crust, and sialic
tertiary crust, there is no trace of the primary crust. The authors believe
that, despite the very old Jack Hills zircons, there was no tertiary crust
in the Hadean (>4000Ma). The sialic crust probably started to form
soon after that, implying that plate tectonics commenced ~3000Ma or
later.

7. The planetary satellites are even more variable in their crusts than
the planets. Of the Galilean satellites, Io is a differentiated planet with
an active volcanic crust 20-30km thick, characterised by giant lava
flows, lava fountains up to 350km high and large caldera volcanoes. It
has no ice and no impact structures. Europa has a thick icy crust riding
on a water ocean, while Ganymede has two surfaces – a dark heavily
cratered older surface and grooved later surface. Callisto has an
ancient cratered surface and the largest multiple ring structure in solar
system (Valhalla, 4000km). Titan (Saturn) has sand dunes and methane
lakes on its icy surface, while Triton (Neptune) is characterised by a
water ice shell 400km thick. There is no mention of Enceladus (Saturn),
with water ice plumes from fissures on its surface and a possible buried
ocean, or Hyperion, which has a crust resembling Brobdingnagian
pumice!

The authors can come to no systematic conclusion, so many are the
variables and so random the picture. Splendid book, but not without
warts, covering as it does such a broad canvas of speculation,
hypothesis, theory and guesswork.

Joe McCall

IIMMPPOORRTTAANNTT  NNOOTTIICCEE  TTOO  AALLLL  FFEELLLLOOWWSS

Please remember that your journal access will be online-only in 2010.

If you wish to receive a print copy as well please be sure to choose this option when
renewing your Fellowship. The surcharge for the receipt of a print copy is £10.

For further information see 
http://www.geolsoc.org.uk/gsl/geoscientist/atlarge/page6221.html

The Geological Society’s Lyell Collection journals, Special Publications and books online.
For more information visit

www.geolsoc.org.uk/LyellCollection
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Geoscientist welcomes readers’ letters, and every effort is made to publish them as promptly as possible.
You can help by keeping letters to around 300 words or fewer.  Please write to Dr Ted Nield, Editor, at
The Geological Society, Burlington House, Piccadilly, London W1J 0BG or email ted.nield@geolsoc.org.uk. 

All letters are published at www.geolsoc.org.uk/letters, and a selection subsequently presented in
the magazine. Please note that letters may be edited. 

Letters
Loo paper threat
From Tim Horscroft (Rec’d 17, Pub’d 18 August 2009)

Sir, Like your correspondent in the recent issue of

Geoscientist, I reacted with similar horror to the proposal

to increase the subscription fee by £10 for members who

wish to continue to receive the hardcopy of the journal.

The increase is punitive and, like Basil Fawlty’s view that

the very existence of guests interferes with the running of

his hotel, seems to emanate from a similar philosophy.

I appreciate that most publishers (and especially the

societies) are gradually going over to online-only

subscriptions, but this is not an option for many of us who

do not have regular access to the net, much less to a colour

printer (and colour is now essential to understand many

figures). Moreover, few of us actually read, in the truest

sense of the word, online. The screen is simply a means to

show us what we have retrieved and to enable a quick first

pass of what we have found. The actual comprehension of

material still takes place on the printed page and most

people’s productive thoughts occur by browsing through

journals on the bus or the sofa. This is prompted by

perusing contents lists (like on the back of the journal)

and being prompted by things that we would not

otherwise have thought about.

If the Society feels that its revenue is under pressure I

suggest a slight reduction for those who wish to receive

the journal as electronic only, as a way to attract more

subscribers, and not a measure that is demonstratively

punitive and almost deliberately stigmatising of those

who do not have on-line access. The journal is the best

general geological journal that there is. Rather than

driving away readers I suggest you should instead build on

your strengths.

From Jane Angus (Rec’d 17, Pub’d 18 August 2009)

Sir, May I add my cries to those of Stephen Doulson in

favour of retaining the paper journal rather than online as

default.

First, reading online takes three times longer. I cannot

give the citation from one of the Library studies journals,

but most of us have found this for ourselves. Second,

double columns add to the delays, especially with small

screens, and reduce retention of content. A view of the

double pages, including figures, does help to retain

content and rechecking. Finally, spilling coffee on paper

is less expensive than the alternative.

(We have received many more letters in this vein – see

www.geolsoc.org.uk/letters. Ed.)

OPINION

Planes tabled
From Robin Nicholson (Rec’d & Pub’d 13 August 2009)

Sir, Ted Nield writes interestingly of D.N. Wadia and changes in

geological mapping practice since Wadia’s day. He makes no

reference, however, to the vast improvement arising some 60

years or so ago with the availability to the field geologist of vertical

aerial photographs.

Perhaps he takes them for granted? Not only did they provide an

obvious sight of the face of the Earth as one might say, but also the

capacity of stereoscopic cover (with a minimum of ground

control), allowing the preparation of detailed topographic maps.

Did such aerial surveys arise from wartime practice? Certainly the

RAF seems to have photographed wide and far in the years

immediately following World War II. But whatever the cause I

would argue for a role for such photography, in the evolution of

field survey, as decisive as that played by satellite images, GPS etc.

What premium for wind?
From Robert Freer (Rec’d & Pub’d 11 August 2009)

Sir, Dr Stanton’s analysis of the potential problems with wind

farms (Geoscientist 19.9, p2) leaves little to add except to fill in a

few details and to comment on his storage idea.

Large wind turbines generate their rated capacity only in winds of

15m/sec to 25m/sec,in sailing terms force 7 to force 9. Such winds

don’t happen very often in southern England; in fact figures

published by OFGEM show that of the 81 wind farms in England

only 12 have a capacity factor of 30% (percentage of time at full

rating)and some as low as 5%-10%. And the total national output

is small. All the turbines in the country produce only about 1.5%

of our national energy demand and the fact that the output is

unpredictable and liable to rapid changes as a gale blows through

makes it very difficult to connect to the National Grid which was,

for very good reasons, designed for a different purpose. To try to

tweak the Grid to accommodate wind energy is the tail wagging

the dog.

Storing energy as underground hot water might well be

technically possible but after subtracting the power required to

pump the water underground would not leave much energy to

raise steam to a useful temperature. The other method of trying to

accommodate the rapid changes in output from wind farms is to

couple them to a conventional power station which is designed to

be also capable of rapid change of output to match. The practical

design which is suitable for this purpose is the Open Cyle Gas

Turbine (OCGT) which unfortunately is also somewhat

inefficient. The combination of wind farm plus OCGT is less

efficient and creates more pollution than the more conventional

Closed Cycle Gas Turbine (CCGT) with the same output. And you

have had to build two power stations instead of just one.
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It was once suggested that the Precambrian Torridonian sediments of North
West Scotland had fallen off the Moon1. Now it appears that at least part of
that massive Supergroup, the 1.2 billion year-old Stac Fada Member of the
Stoer Group, may indeed have had an extraterrestrial origin.

The base of the Stac Fada Member For many years the origin of the Stac Fada
Member had been somewhat unconvincingly ascribed to volcanic agencies.
But a self-funded team from the Universities of Aberdeen and Oxford has
found evidence that it represents a proximal ejecta blanket (“impactite”)
thrown up by a massive strike2. Material ejected by the impact was scattered
over an area about 50 kilometres across, roughly centred on the town of
Ullapool.

Ken Amor, of Oxford University’s Department of Earth Sciences, speaking at
the MetSoc meeting in Nancy, described how chemical testing of the rocks
found the characteristic signature of meteoritic material in the Stac Fada
Member, notably high levels of the key element iridium, normally only found in
low concentrations in surface rocks on Earth, but present here at 20 parts per
billion (ppb). This value is considerably higher than surrounding sediments,
with typical values in the range 0.9 to 6ppb.

“We found more evidence when we examined the rocks under a microscope”
says Amor: “tell-tale microscopic parallel fractures also imply a meteorite
strike”.

The proposed volcanic origin for the Stac Fada Member (which can be up to
20m thick in places) was always problematic, as no volcanic vents or other
volcanic sediments can be found in the same region. The team sampled the
formation during fieldwork in 2006 and published preliminary findings in the
journal Geology in April 20083. Shocked quartz and biotite, as well as
abundant devitrified melt clasts together provided conclusive evidence of high-

pressure shock metamorphism. Chromium isotope values and
elevated levels of platinum group metals and siderophile elements
clearly indicate the addition of meteoritic material, the authors
say. The shocked quartz typically displays two sets of planar
deformation, but can show as many as four; while the grains
themselves are angular, their faces reflecting crystallographic
cleavages, and appear dusty in transmitted light.

The basal suevite includes clasts of Lewisian gneiss, torn from the
topography over which the Torridonian alluvial fan sediments were
deposited. Also present are melt clasts, now devitrified to chlorite,
and some as large as 17cm in diameter. At Enard Bay, the Stac
Fada Member also contains distinctive accretionary lapilli, which
Amor and colleagues interpret as an air-fall deposit. Cross-cutting
the rock are sinuous track-like features, containing crystals of
feldspar that grew in place (authigenic). These have long been
interpreted as water-escape structures, but the presence of
feldspar infilling suggests to Amor that the emplacement was hot.

The bedded sediments below the Stac Fada Member may be
folded, overturned, or completely delaminated and re-incorporated
within the overlying sequence. These features give directional
information about the blast wave. This suggests to the authors
that the precise impact site – and the place to look for any
surviving crater with some geophysical surveying – would now be
just offshore. Amor believes that such a crater could have been
(depending on the thickness of the sediment cover into which the
meteorite fell) may be six to eight kilometres across.

The impactor itself was probably a stony meteorite. Typically
chondritic ratios of nickel and chromium, as well as distinctive
chromium isotopes, clearly confirm the presence of a meteoritic
component in the impact layer. Field evidence also suggests that
the impact occurred in what was then a continental setting, in
groundwater-bearing sediments.

“If there had been human observers in Scotland 1.2 billion years
ago they would have seen quite a show” Amor told Geoscientist.
“The massive impact would have melted rocks and thrown up an
enormous cloud of vapour that scattered material over a large
part of the region around Ullapool. It is very unusual to find ejecta
blankets on Earth because they tend to be quickly eroded away. In
this case rapid sedimentation, a feature of much of the
Torridonian, caused the blanket to be rapidly buried, and thus
preserved.”

• The research was conducted by Ken Amor, Professor Stephen
Hesselbo and Dr Don Porcelli of Oxford University’s Department
of Earth Sciences, and Professor John Parnell and Scott Thackrey
of the Department of Geology and Petroleum Geology at the
University of Aberdeen.

Conclusive evidence of the biggest

meteorite strike ever to hit the UK has

been found by British scientists,

writes Ted Nield

Torrid times

References: 1. Quoted in: Selley, R C 1970 Ancient Sedimentary Environments – a brief survey (1st Edn) 240pp Chapman and Hall.
2. Field observations and geochemistry of the Stac Fada member (Torridonian Supergroup, Scotland); a Mesoproterozoic proximal

impact ejecta blanket. K Amor, S Helsselbo, D Porcelli, S Thackrey and J Parnell. Abstract # 5312, 72nd Annual Meeting of the
Meteoritical Society, Nancy France.

3. A report of the research, ‘A Precambrian proximal ejecta blanket from Scotland’ is published online in the journal Geology:
http://geology.gsapubs.org/content/36/4/303.abstract.
Field descriptions, photos, thin sections at: http://www.earth.ox.ac.uk/~oesis/nws/nws-a98-st1.html#field
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geonews

Peter F Rawson and M Beatriz Aguirre-

Urreta* explore the great evolutionist’s

contributions to the geology of Argentina.

Charles Darwin: Geolog

Darwin revisited

As part of the Darwin bicentennial
celebrations, part 1 of volume 64 of the
Revista de la Asociación Geológica Argentina
was issued on the anniversary of his birth and
analyses Darwin’s “important geological
observations and to emphasise the validity of
many of his ideas under a 21st Century
perspective”.  (The whole volume is available
as a pdf on www.darwin-online.org.uk.) 

An introductory section by the editors
highlights the areas Darwin visited during
various excursions, with dates; while a
frontspiece displays a signed photograph of
Darwin, presented to Argentina’s National
Academy of Sciences in 1878 when he was
made an honorary member, 42 years after the
voyage of HMS Beagle. Pedro José Depetris, a
member of the Academy, gives a fascinating
account of Darwin’s relationship with the
Academy and the supporting documentation.
The remainder of the volume embraces 16
papers on a great diversity of themes – a
direct reflection of Darwin’s breadth of interest
and observation.  This article summarises the
main contributions in that volume.

Between August 1832 and April 1835 Charles Darwin made several forays into

different parts of Argentina, from both the Atlantic and Pacific coasts – the latter

involving a tortuous journey across the Andes to Mendoza.  On the return journey

from Mendoza to Santiago he re-crossed the Andes via the Uspallata Pass, and gave a

graphic account of how, in places, the trail was so narrow that one slip by his mule

would have meant certain death. 

During that return journey Darwin discovered a remarkably preserved fossil forest at

Agua de la Zorra, near Uspallata. There, a memorial was unveiled on 12 February this

year, Darwin’s 200th birthday, at a ceremony organised by the Centro Regional de

Investigaciones Científicas y Tecnológicas of Mendoza. 

First insights
Darwin recognised that the Andes were built during more than one tectonic episode.

He discovered giant Pleistocene mammals on the Pampas, described extensive

sheets of gravel covering much of Patagonia, and collected Mesozoic and Tertiary

fossils for later description by fellow scientists. Many of his geological and related

observations were first published in his classic Journal of Researches (1839) while

more detailed accounts followed later, including in both the Journal and the

Transactions of our own Society. 

Darwin’s “Great Patagonian Formation” near Puerto Santa Cruz: the Monte León Formation (Miocene).  (Photo courtesy Miguel Griffin).



geonews

gist in Argentina
From Buenos Aires to Santa Fé, Darwin traversed an extensive area

of predominantly aeolian Pleistocene sediments and recorded a

marine Miocene section. His detailed observations are reviewed in

the light of modern work by Martin Iriondo and Daniela Kröhling

who, like so many contributors, emphasise Darwin’s “acute

observation powers and precise descriptions”. 

Much of the surface of Patagonia is covered with a layer of gravel

(the Rodados Patagónicos in modern terminology), which Darwin

first saw at Bahía Blanca and which he named the “Patagonian

Shingle Formation”. Oscar Martínez et al. stress Darwin’s surprise at

the vast extent of these deposits and note his conclusion that they

initially accumulated as alluvial sediments at the foot of the Andean

Cordillera, to be subsequently redeposited during a marine

transgression. But the marine shells that Darwin recorded are now

believed to represent man-made accumulations. The Rodados

Patagónicos actually includes gravels of various ages and

provenance, including piedmont deposits (in northern Patagonia)

and glacifluvial deposits further south. 

Darwin also recorded some large erratic blocks and associated

gravels during a journey along the valley of the Río Santa Cruz (S.

Patagonia). Jorge Strelin and Eduardo Malagnino stress the

continuing validity of Darwin’s detailed observations on their

stratigraphy and geomorphology. However, while Darwin

interpreted these sediments as glaciomarine, they are now regarded

as terrestrial, some marking the maximum glacial expansion in

Argentina, others “linked to moraines and glacifluvial terraces of

the Penultimate Glaciation”.

At the mouth of the Río Santa Cruz, Darwin recorded some marine

sediments (now included in the Early Miocene Monte León

Formation). Ana Parras and Miguel Griffin show that these
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Darwin’s first long journey in Argentina began in early August

1833, when he left the Beagle at Patagones, at the mouth of the Río

Negro, and travelled via Buenos Aires to Santa Fé - a total journey

of almost 1200km lasting three months.  The first part, from

Patagones to Buenos Aires, took him across the pampas, where

he found mammalian and molluscan remains in an extensive

series of deposits that he named the Pampean Formation. Darwin

regarded the faunas as of Recent age.  Marcelo Zárate and Alicia

Folguera review more recent understanding of this formation,

showing that it consists of varied continental sediments

deposited in four cycles spanning the last 12 million years, from

the Late Miocene. 

During this traverse Darwin revisited the area around Bahía

Blanca, which he had previously explored from 7 September to 20

October 1832 in his first Argentine expedition. It was there that

he made some spectacular giant mammal finds, referring to his

first locality, Punta Alta, as “a perfect catacomb for monsters of

extinct races”. One was Megatherium, a spectacular trackway of

which is illustrated by Quattrocchio et al. in their review of the

geology and palaeontology of the Bahía Blanca area (Darwin never

saw this but collected tons of bones).  

Darwin’s fascination with the giant Pleistocene mammals that he

had seen, coupled with his visit to the lush Brazilian forest, led

him to speculate on whether those animals actually needed

luxuriant vegetation to survive.  He concluded that they did not.

Vizcaíno et al. review “recent contributions on the palaeobiology

of Pleistocene fossil mammals of South America to provide

answers for Darwin’s questions’.

Darwin’s “red earth” cliffs at Monte Hermoso, near Punta Alta: the Monte Hermoso Formation (Miocene to Pliocene)
(photo courtesy Teresa Manera).



were deposited in an inner shelf to subtidal or even intertidal

environment. From here and from another locality further north at

Puerto Deseado (Port Desire, described by Silvio Casadío and Miguel

Griffin) Darwin collected fossils that were later described by G B

Sowerby. 

HMS Beagle visited Tierra del Fuego on two occasions, and Darwin

recorded a clay-slate “formation” in the Fuegian Andes from which he

obtained a few Cretaceous fossils. Eduardo Olivero et al. review the trace

and body fossils to show that the constituent formations extend from

Aptian to Maastrichian.

Darwin made a hand-coloured geological map of parts of Patagonia,

either while he was on the Beagle or shortly afterwards. This is preserved

in Cambridge University library, and its significance is reviewed by

Eduardo  Zappetini and José Mendía.  It was never published in Darwin’s

time, but the authors conclude that if it had, “it would have constituted a

singular initial contribution to the geological cartography of the South

American continent”.

Darwin’s last visit was made while HMS Beagle was surveying the coast of

Chile, in 1835. Then he crossed the Andes from Santiago to Mendoza via

the Piuquenes Pass and made many geological observations, including

on the tectonic development of the Andes. Laura Giambiagi et al. note

that he was one of the first scientists ever to realise that “in an orogenic

system the sequence of uplift and deformation proceeds from

hinterland towards foreland”.  

Once over the Andes, Darwin made a particularly interesting discovery

in Mendoza, at Agua de la Zorra, east of Uspallata – a small, coniferous

fossil forest, in which he observed 52 stumps. These are silicified and

still in growth position. Darwin thought the forest was Tertiary, but it is

now known to be Triassic. Two papers are devoted to this locality, now

known as “Darwin Forest”.   Stella Poma et al. consider the depositional

environment and comment on how detailed and accurate Darwin’s basic

observations were. However, while he thought the forest had been

buried by marine sediments, we now know it was swamped by

pyroclastic material.  Mariana Brea et al. look at the taxonomic

composition of the forest, and conclude from the structure of the

vegetation, growth ring analysis and sedimentation that the trees lived

in a dry, subtropical region subject to strong seasonality.

On his return journey to Santiago Darwin visited the Punta del Inca, a

natural bridge that Victor Ramos notes “was formed as an ice bridge

associated with snow and debris avalanches later cemented by the

minerals precipitated by the adjacent hot-water springs.”  Ramos

comments that Darwin did not publish most of his notes on this feature

(mainly because he was not very impressed by it!). But he was impressed

by the complex structural geology of the Uspallata area, and Ramos

shows how Darwin recognised both the episodic nature of Andean uplift

and that uplift is still continuing. These fundamental tectonic

observations provide a fitting climax to Darwin’s Argentine studies.

Author affiliations
*1 Emeritus Professor, Department of Earth Sciences, UCL; Honorary Professor,

CEMS, University of Hull (Scarborough); Corresponding Member, Associación

Geológica Argentina. 

2 Professor of Palaeontology, University of Buenos Aires and Principal

Researcher, CONICET.
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A tree stump in Darwin’s Forest, Agua de la Zorra
(photo Beatriz Aguirre-Urreta)

Unveiling the plaque at Agua de la Zorra (photo Beatriz Aguirre-
Urreta).  The memorial replaces one erected in 1959 celebrating the
centenary of the publication of The Origin of Species. Donors to the
cost of the memorial included two UK geologists, Professor Mike
Bassett and Professor Dianne Edwards.

The natural bridge at Puenta del Inca, showing carbonates and
sulphates deposited by the thermal springs (photo Peter Rawson)
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• Basin formation (tectonic and crustal modelling)

• Sediment forward modelling - predicting reservoir, source and seal quality

• Petroleum systems modelling - Predicting hydrocarbon generation, expulsion, migration and timing

• Fluid distribution, pressure, fluid type and biodegradation
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Lena Z Evins* investigates a Large Igneous Province that might have been

responsible for the first Phanerozoic mass extinction.

Deadly

In a rarely visited corner of the Purnululu National
Park, Western Australia, well preserved remnants of
huge volcanic eruptions form an undulating terrain,
and tell a story of ancient calamity. The eruptions
occurred as animal life was just starting out.  This was
the time of the early Cambrian fauna, when trilobites
were the latest thing. Reefs were not built of coral as
they are today, but sponge-like creatures called
Archaeocyatha. All was well until, around 510 million
years ago, disaster struck. Massive lava flows buried
the land, sulphurous gases poisoned the atmosphere
and enormous amounts of carbon dioxide caused a
greenhouse effect, heating up the oceans to levels
intolerable for reefs and their inhabitants.

Well, that’s the hypothesis. There are still many
uncertainties, but we know that at the time of the
eruptions many of the early animal species expired.

This one affected creatures a lot less spectacular than the dinosaurs, but it
profoundly affected the evolutionary course of early animals. The reef-
building Archeocyatha, for example, vanished for ever.

Extinctions and volcanoes
There have been several mass extinctions during the course of evolution. The
most famous (though not the biggest) of these, was the K-T extinction, which
has since 1987 become associated with a giant meteorite that collided with the
Earth at about the same time as the dinosaurs finally became extinct. That
event has also been linked to the Chicxulub crater, offshore the Yucatan
Peninsula, in the Caribbean.  

Doubts now surround the correspondence of the crater with the end-
Cretaceous impact. According to Gerta Keller (Princeton University) and co-
workers, the Chicxulub meteorite impact occurred 300 000 years before the
dinosaurs expired. But whatever the truth of that particular controversy, it
remains the case that the K-T extinction is one of many mass extinctions that
are demonstrably contemporaneous with major volcanic events. 

The undulating terrain in the NW corner of Purnululu National Park. The flat-
lying rocks at top left are the Bungle Bungles, the impressive conglomerate at
the heart of the park. Photo Lena Z. Evins 

FEATURE



geology
These huge events, unparalleled in human experience,
formed vast landscapes of mainly basaltic lava, called
Large Igneous Provinces (LIPs). One example of a LIP
is the Deccan plateau, which covers almost a quarter
of India. The Deccan plateau is, in fact, the LIP that is
considered by some to have been the main cause of
the K-T extinctions.

Australia’s LIP
The LIP that formed in Australia during the early
Cambrian stretches from East Kimberley in Western
Australia (WA) to westernmost Queensland. Recently
it was shown that rocks in southern WA and South
Australia (SA) also belong to this province, which
means that it originally covered an area of ca.
2 million km2 (about ten times the area of the UK).
Australian researchers Linda Glass and David Phillips
recently named the province the “Kalkarindji
Continental Flood Basalt Province” after an aboriginal
community in the area. The province is now much
eroded and buried; but the major part of outcrop is
found in the East Kimberley, WA, and western
Northern Territory (NT).  Basalts locally can reach a
thickness of c. 1km.

So – did the Kalkarindji LIP do to the Archaeocyatha as the Deccan Traps probably
did for the dinosaurs? One thing that could help us link the LIP to the early Cambrian
mass extinction is the mix of gases that it erupted into the atmosphere. Before
eruption, magma contains a certain amount of volatiles, such as water, sulphur
dioxide, carbon dioxide, and hydrochloric acid.  As magma moves upwards and cools,
these volatiles tend to separate into fluid phases, and are released as gases from the
erupting magma like bubbles from a champagne bottle. However when the magma
reaches shallower depths, it starts to crystallise and some remnants of these volatiles
may be trapped. We can study these in the laboratory and determine what gases and
fluids were present during magma evolution.  Glassy inclusions can even tell us about
the pre-eruptive composition and volatile content of the original magma. 

Erupted gases influence Earth’s climate and environment. Sulphur, for example,
rapidly forms sulphate and sulphuric acid, which form aerosols that reflect the Sun’s
rays back into space, cooling the Earth. Luckily for us, this effect tends to be short-
lived, and may not cause long-term global cooling. On the other hand, carbon dioxide
stays in the atmosphere for a long time, and is of course a greenhouse gas. If a vast

FEATURE
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Basaltic lava covered the landscape. Here, at Marella Gorge, Nicholson Station,
these layers of basalt remain to give an idea of how it might have looked.
Photo Lena Z. Evins

The extent of the Kalkarindji Large Igneous Province (grey), based
on chemistry and isotopic age dating of outcropping rocks (black)

and drill core samples. 



amount of carbon dioxide is released in a short time,
the result may well be a shift towards warmer global
climate.  The faster the eruption, the higher the
potential for climate change. To find out if this
happened 510 million years ago, we need to know
three things: the amount of dissolved gas, the amount
of magma erupted and the rate of eruption.

Size matters, but not exclusively
This is why, in many LIP studies, one of the first
questions raised are: how big is this province? The
size of the province indicates the amount of magma
erupted. By looking at the bubbles of fluids and glass
in the volcanic rocks, we will know what gases were
released, as well as get an estimate of volatile
concentration in the magma. To establish the rate of
eruption is quite tricky; it requires high resolution age
dating of volcanic rocks from the oldest and the
youngest lava flows of the province. However, during
the building of a LIP there are many individual
eruptions and eruptive events. 

It has been shown that although the most magma is
erupted in a period of less than 1 million years, the
beginning and ending stages may be more prolonged.
Even during the main eruptive phase, individual
eruptive events are the most significant for
determining gas flux. This is especially true since
individual eruptions may involve lavas of somewhat
different composition, and therefore, different
volatile content. If individual flows or flow fields
(large areas of lava, from the same magmatic system,
erupted within a short period) can be identified and
their volume estimated, then one has a way of
calculating the probable gas flux for that eruptive
event. With this in mind, it is clear that knowing not
only the size, but the internal architecture of the
province is an essential part of any study aiming to
evaluate the environmental effect of a LIP. 

In the Kalkarindji LIP one lava unit stands out as an
individual eruptive event. The Bingy Bingy member is
a porphyry, a fine grained volcanic rock dotted with
larger crystals and is thus quite easily distinguished. It
crops out over an area of at least 10,000 km2 (about
half the size of Wales) and, with an average thickness
of c.40m, corresponds to about 400km3 of erupted
lava. Using a model developed by the Icelandic
researcher Thorardsson and colleagues in 2003, we
can estimate that the Bingy Bingy eruption released ca.
2600 megatonnes of SO2 to the atmosphere. The
modern atmosphere contains about three megatonnes
SO2 at any one time. No such quick-and-easy model
has been developed for CO2, so the CO2 emissions of
most LIPs are still much more uncertain. 

Type of eruption is also an important factor when it
comes to climatic influence. Highly explosive
eruptions can inject gas, ash and aerosols into the
stratosphere (the atmospheric layer 15 -50 km up,

FEATURE

The volcanic breccia (Blackfella Rockhole member) deposited during the later part of the
volcanic eruptions. This breccia indicates widespread explosive eruptions towards the end of the
LIP volcanism. Photo Lena Z. Evins 

The Bingy Bingy basalt member. Note the characteristic spotty appearance due to clots of
plagioclase crystals, making this member relatively easy to identify in the field.
Photo Lena Z. Evins
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above the troposphere), which maximises their
climatic influence. Previously, it had been thought
that most, if not all, LIP eruptions were non-
explosive. However, recent studies and reviews
suggest that explosive eruptions may have played a
significant role in some LIP eruptions.  What
about 510 million years ago?

Explosive magmatism leaves its mark - as
brecciated rock, glass shards and sometimes
rounded particles called accretionary lapilli. I
believe that explosive volcanism may have played
an important role in the late stages of the
Kalkarindji event. In the East Kimberley and
western NT, an extensive volcanic breccia up to 70
m thick could have formed from explosive
eruptions. This has previously been interpreted as
forming on the top and front of a lava flow as it
cooled, solidified, and was fragmented by the
flow’s continued movement; but recent work has
cast doubt on this hypothesis.

Genetic investigation of a fragmentation process
usually involves some assessment of the shapes of
the fragments. Quenching, (ie rapid contraction
of the hot magma due to contact with surface
waters) produces shapes different from those
created by explosive gas release and expansion.
When particles in the Kalkarindji breccia (the
Blackfella Rockhole member) were analysed in
this way, researchers concluded that the
fragments had probably been formed mainly by
magmatic blasts and surges, and by
phreatomagmatic processes, (explosions that
occur when hot magma interacts with water). Only
a minority had been formed non-explosively by
quenching. This indicates that the Kalkarindji
breccia was indeed formed by explosive activity. If
this is true, stratospheric disturbance and the
related environmental effects would have been
prolonged. 

Some environmental effects from the Kalkarindji
LIP were recorded in the Georgina basin, a
sedimentary basin in northern Australia.
Researcher Michelle Hough and her colleagues at
James Cook University (Townsville, Queensland)
studied phosphor-rich sedimentary rocks from
the Georgina basin, which were deposited in the
aftermath of the Kalkarindji eruptions, 510-505
million years ago. They found sulphur with an
exceptional isotopic composition - a composition
that could only have been due to a global change in
ocean chemistry. The studies show that at the time
immediately after the Kalkarindji eruptions, the
oceans did not contain much oxygen. The easiest
explanation for this would be higher temperature:
warm waters can hold less oxygen than cold water.
A similar shift in the sulphur isotope composition
has been noted for other episodes of

environmental crisis, for example the end Permian, the most severe of the “big
five” mass extinctions.  The eruption of the Siberian traps (a truly huge LIP)
coincided with this mass extinction. 

If the oceanic anoxia noted during these times were due to higher temperatures,
then it is tempting to point an accusing finger towards carbon dioxide, also
emitted in vast quantities from the LIP eruptions. This, however, would be
somewhat premature. More research is needed before we can fully evaluate the
different effects that the gases and particles emitted by LIP eruptions had on the
global environment. 

Humans have never witnessed eruptions like those that formed the Large Igneous
Provinces. For this, we ought to be grateful. We may, however, be in the middle of
an environmental crisis comparable to those in the geological past. Our modern
lifestyle may well be the cause of elevated ocean temperatures and ongoing mass
extinction. About this, we ought to feel alarmed - and be ready to change if we are
to avoid the fate of the humble archaeocyathid.
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Society Business
Call for
nominations
Fellows have received with this month’s

Geoscientist a nomination form for the

election of new Council members.  Details

of the process are on the forms and also in

the Governance section of the website.

The closing date for receipt of

nominations is 8 January 2010 and

nominations will NOT be valid unless they

are fully completed, signed and

accompanied by a statement by the

nominees. 

Please return to Professor Edward

Derbyshire, c/o Executive Secretary, The

Geological Society, Burlington House,

Piccadilly, London W1J 0BG.

Edmund Nickless

The Geological Society Club, the successor to the body
that gave birth to the Society in 1807, meets monthly
(except over the field season!) at 6.30 for 7.00 in the
Athenaeum Club, Pall Mall.  Once a year there is also a
special dinner at Burlington House. New diners are
always welcome, especially from among younger
Fellows. Dinner costs £45 for a four-course meal,
including coffee and port. The Founders’ Dinner has its
own price structure.  There is a cash bar for the purchase
of aperitifs and wine.  Next year two meetings will be
held at new venues yet to be arranged.
Please note – you should keep checking dates here as
they may be subject to change without notice.
2009: 21 October; November 12 (Founders’ dinner –

organised by the Society – please apply to
alys.hilbourne@geolsoc.org.uk for tickets, not to
the Club.  Price £65.)

2010: 13 January; 17 February (Venue tba); 17 March;
21 April (Burlington House) 19 May (Venue tba)

Any Fellow of the Society wishing to dine should contact
Dr Andy Fleet, Secretary to the Geological Society Dining
Club, Department of Mineralogy, The Natural History
Museum, Cromwell Road, London SW7 5BD. Email:
a.fleet@nhm.ac.uk - from whom further details may be
obtained.  DR

Michael de Freitas1 and Katherine Royse2 say

geologists and engineers from all backgrounds

can now contribute to revealing the nature of

the ground beneath London, its geological

history, and predicting ground conditions

within the Basin.

Everyone associates London with the upper crust, and probably no part of it
is better investigated, anywhere in the world, than under our capital city.
Countless vertical boreholes have been drilled for ground investigation,
aggregate evaluation and water supply, kilometres of horizontal tunnels
excavated for railways, cable tunnels, water tunnels and sewers. You might
think that the geology of London is, therefore, well known - but not so! 

London has a history of “anomalous ground conditions”, yet because many
of these (often nasty) surprises have been discovered in isolation, in
association with particular investigations, they tend to have been merely
“noted”, and no further work has ensued.  Instead, one more “anomaly” has
been added to a growing list within the Basin. Such conditions can prove
costly if not picked up in initial site surveys, and may lead to project over-
runs. This unsatisfactory situation could be about to change.

In the 9th Glossop Lecture to the Engineering Group of the Society, one of us
(de Freitas) presented the results of research into possible relationships
between these anomalies. The hypothesis was advanced that many could be
associated with movement in the Variscan basement below London. The
orientation of its basic lineaments would make the basement vulnerable to
shear displacement under the stress directions associated with the opening of
the North Atlantic and the closing of Tethys. If pull-apart basins were
generated by such displacements, a series of local grabens, with their
associated and intervening horsts, could come to dominate the Mesozoic and
Tertiary sedimentary environment of the region. 

Further, such an evolution would impose a structural framework inherited
from lineaments within the basement. It is reasonable to expect that such
weaknesses would be remobilised under appropriate stress conditions, and it
is interesting to speculate how the basement may have responded to the
glacial loading of the crust to its north, during the Pleistocene.  This could be

London Basin Forum
Engineering Group Open Meeting, 
Wednesday 28 October

The
Geological
Society 
Club
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one explanation for the linear sections of dry valleys and tributaries of the River Thames having
the fractal characters of a shear zone.  The model provides a framework against which the
known geology of the London Basin and its anomalies can be tested. Everyone, from any walk
of geology, can contribute their particular piece of evidence to the picture. 

Open forum
An open forum – The London Basin Forum - now exists to draw all this evidence together. It
would also be interesting to hear from those working in adjacent areas, for anomalies similar to
those found in London also occur in the Hampshire and Paris basins. The geological model that
emerges will be of national and international significance, and will be the best example of how
geological processes, environmental change and human development affect the behaviour and
character of the Earth’s materials from the nano- to macro- scale.

The Forum has a website, hosted by British Geological Survey
(http://www.bgs.ac.uk/londonBasinForum/), where there is a portal for depositing information,
and a means for registering yourself as a Forum member. There is no charge to join, no fees to
participate and no cost to benefit from the project. 

The Swiss RE Tower , aka. the ‘Gherkin’, and the City of London (BGS reference number
P612170)

The October Meeting, on Wednesday
28, is open to all, as its remit is to
bring the project to as large a
geological and engineering audience
as possible. Further meetings are
planned for 2010 and 2011, the latter
being an Ordinary Meeting of the
Society.  For a timetable of the day’s
events, please consult the Society
website.

The Atlas
The results of this project will be
assembled as an Atlas for the London
Basin to be published in 2014. This
will present the findings essentially as
a series of maps, recording the history
of the Basin and its relationship with
features of known geological,
hydrogeological, geotechnical and
geo-environmental significance.
Examples of its content and
presentation will be presented at the
meeting on the 28th. Sponsors will be
needed and any company interested
in furthering this work and being
associated with it is invited to contact
Michael de Freitas at
info@firststeps.eu.com.  

Reference
de Freitas, M H 2009: Geology - its

principles, practice and potential

in Geotechnics. 9th Glossop

Lecture. Quarterly Journal of

Engineering Geology and

Hydrogeology. 42, (in press).

* 1 Dr Michael H de Freitas

Emeritus Reader of Engineering

Geology, Imperial College London,

and Director of First Steps Ltd; 

2 Dr Katherine Royse, British

Geological Survey, Keyworth email

krro@bgs.ac.uk 

Colour-shaded Bouguer gravity relief image
showing the location of the three structural
provinces dissecting the London Basin. OS data
©Crown Copyright.  All rights reserved. BGS
100017897 / 2009
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Shell London Lecture Series 2009
Mountains in the sea
Speaker: Tony Watts (University of Oxford)
Date: Wednesday 11 November 2009

Matinee - Tea and coffee 14.30;
Lecture 15.00 – 16.00

Evening: - Tea and coffee 17.30;
Lecture 18.00 – 19.00

This talk will look at one of the mysteries of the sea - the large number of

seamounts that rise up from the seabed and in a few cases, break surface

to form oceanic islands.  Volcanic in origin, seamounts are widely

scattered throughout the world’s ocean basins, especially in the Pacific.  They are of geological interest because they record the horizontal and

vertical motions of the Earth’s tectonic plates, the strength of its hard outermost rock layer, and the magmatic ‘pulse’ of its deep interior.  They

are also significant as ocean ‘stirring rods’, biodiversity ‘hotspots’, and as hazards.  The charting of these seamounts and the determination of

their morphology, structure, and evolution is one of the many challenges facing marine geoscientists.

Tony Watts is Professor of Marine Geology and Geophysics in the Department of Earth Sciences at the University of Oxford. His current research

is focused on the structure and evolution of the Brazilian continental margin, the Canary and Cape Verde Islands, and the Tonga-Kermadec

deep-sea trench island arc system.  

Tickets

Entry to each lecture is by ticket only. To obtain a (free) ticket please contact Alys Hilbourne. Please note that due to the popularity of this lecture

series, tickets are allocated on a monthly ballot basis and we cannot guarantee that you will get tickets when they are requested. 

The Geological Society, Burlington House, Piccadilly, London W1J 0BG

T: +44 (0) 20 7432 0981; E: alys.hilbourne@geolsoc.org.uk

From the Library 

For a list of new acquisitions click the appropriate link from
http://www.geolsoc.org.uk/gsl/info

The library is open to visitors 
Monday-Friday 0930-1730.

WiFi access 
WiFi (wireless fidelity) access to the Internet is now available to
all readers. If you are visiting the Library and have a WiFi-
enabled laptop you can ask the staff for a password to give you
free Internet access.

Pick of the crop 
To see what other books, maps & serials the Library has
acquired, why not register to receive a copy of Recent additions
to the Geological Society Library, either by post or email?
Contact Wendy Cawthorne on
wendy.cawthorne@geolsoc.org.uk.
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The Making of the
Geological Society of London
Edited by C. L. E. Lewis and S. J. Knell

Founded in 1807, the Geological Society of London became the world’s

first learned society devoted to the Earth sciences. In celebration of the

Society’s 200-year history, this book commemorates the lives of the

Society’s 13 founders and sets geology in its national and European

context at the turn of the nineteenth century. In Britain, geology was

emerging as a subject in its own right from three closely related

disciplines — chemistry, mineralogy and medicine — disciplines that

reflect the principal professions and interests of the founders. The

tremendous energy and cooperation of these 13 men, about whom little

was previously known, quickly mobilized like-minded men around the

country and fuelled the nation’s passion for geology; an enthusiasm that

soon spread to America and Australia. Two previously unpublished works

from this period, essential to understanding the founding of the Society,

are reproduced here for the first time. The book closes with a review of

the Society’s 2007 Bicentenary celebrations.

From the Geological Society
Publishing House

•ISBN: 978-1-86239-277-9
•September 2009 

•488 pages
•Hardback

•Prices: 
List: £120.00/US$240.00
GSL: £60.00/US$120.00 

Other qualifying societies:
£72.00/US$144.00

(Cat no tbc)
Online bookshop code:

SP317

Postage: UK: +5% (£4.00 minimum)  Europe: +15% (£8.00 minimum) Rest of world: +15% (£12.50 minimum) All prices and
postage valid until 31 December 2009.  Please allow up to 28 days for delivery of in stock items in the UK. Parcels to Europe and
Rest of World are sent by surface mail and can take 6 to 12 weeks to arrive. (Air or courier rates available on request).
Please order from: Geological Society Publishing House, Unit 7 Brassmill Enterprise Centre, Brassmill Lane, Bath BA1 3JN, UK
Tel: +44 (0)1225 445046  Fax: +44 (0)1225 442836  Email: sales@geolsoc.org.uk  Online bookshop: www.geolsoc.org.uk/bookshop
Society Web Site: www.geolsoc.org.uk

For full details see the Online Bookshop:
www.geolsoc.org.uk/bookshop

The Geological Society’s Lyell Collection: journals,
Special Publications and  books online. For more
information visit www.geolsoc.org.uk/LyellCollection

NEW
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Friday 30th October - Friday 13th November 2009

Over 80 publications will be reduced to between
£5.00 - £25.00 each

for the duration of the sale

HOW TO REGISTER:
The sale will last two weeks only and is only available via the Online Bookshop.  To take part please register via the
Online Bookshop home page, and sign up by clicking on “Login/My GSL”, found in the right hand corner; then click on
“register”.  Remember to register your details with the Geological Society Online Bookshop newsletter by Thursday
29th October. Once registered, you will receive an email at the start of the sale and during the sale detailing the
publications on offer.
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• Coal Geology
• Engineering
• Environmental
• Geochemistry
• Geohazards
• Geomorphology
• Geophysics
• History of Geology
• Hydrogeology
• Magmatic Studies
• Marine Studies and

Oceanography
• Metamorphic

Geology
• Mineral and Ore

Deposits
• Museums and

Collections

• Oceanography

• Palaegeography

• Palaeontology and
Geobiology

• Petroleum

• Petrophysics and
Borehole Research

• Planetary Geology and
Meteoritics

• Pre-cambian Studies

• Quaternary

• Regional Geology

• Sedimentology

• Stratigraphy

• Structural Geology

• Tectonics

• Volcanology

SUBJECT CATEGORIES FEATURED
IN THE SALE:

HUGE Winter Online Bookshop Sale
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NEW

•ISBN: 978-1-86239-281-6
•September 2009 

•280 pages •Hardback
•Prices: 

List: £90.00/US$180.00
GSL: £45.00/US$90.00 

Other qualifying societies:
£54.00/US$108.00

(Cat no tbc)
Online bookshop code:

SP320

NEW

•ISBN: 978-1-86239-282-3  
•August 2009 

•216 pages •Hardback
•Prices: 

List: £80.00/US$160.00
GSL: £40.00/US$80.00 

Other qualifying societies:
£48.00/US$96.00

(Cat no tbc)
Online bookshop code:

SP322 

Postage: UK: +5% (£4.00 minimum)  Europe: +15% (£8.00 minimum) Rest of world: +15% (£12.50 minimum) All prices and postage valid until 31 December 2009.  Please allow
up to 28 days for delivery of in stock items in the UK. Parcels to Europe and Rest of World are sent by surface mail and can take 6 to 12 weeks to arrive. (Air or courier rates
available on request).
Please order from: Geological Society Publishing House, Unit 7 Brassmill Enterprise Centre, Brassmill Lane, Bath BA1 3JN, UK Tel: +44 (0)1225 445046  Fax: +44 (0)1225
442836  Email: sales@geolsoc.org.uk   Online bookshop: www.geolsoc.org.uk/bookshop  Society Web Site: www.geolsoc.org.uk

For full details see the Online Bookshop: 
www.geolsoc.org.uk/bookshop

The Geological Society’s Lyell Collection: journals, Special
Publications and  books online. For more information visit
www.geolsoc.org.uk/LyellCollection

• Special Publication 322
Geohazard in Rocky Coastal Areas
Edited by C. Violante

This Special Publication provides a range of methods and approaches for characterizing and modelling

mass-wasting phenomena responsible for land degradation and erosion in rocky coastal areas. Rocky

coasts occur in a variety of geological settings with a wide range of morphologies depending on rock

type, tectonics and climate. In all these settings, slope instability represents the most important

geological process that significantly influences the human use of coastal resources over a range of

magnitudes and periods of recurrence.

The reported case studies in the volume deal with land-born geological processes that deliver sediment

to the coast and open sea at intermittent time intervals, often with catastrophic implications. They

include large slope failures on both volcanic and non-volcanic coastal areas, cliff recession and floods

of coastal streams from key areas of the Italian peninsula. All these studies seek to establish sea-land

correlations based on marine geophysical investigations and field analyses, and to highlight the role of

documentary sources in order to recognize geological constraints for hazard assessment in rocky

coastal areas.

• Special Publication 320
Periglacial and Paraglacial Processes and Environments
Edited by J. Knight and S. Harrison

Periglacial and paraglacial environments, located outside ice sheet margins but responding to similar

climate forcings, are key to identifying climate change effects upon the Earth system. These

environments are relicts of cold Earth processes and so are most sensitive to global warming. Changes

in the distribution and thickness of permafrost in continental interiors have implications for ecosystem

and landscape stability. Periglacial Alpine environments are experiencing increased rockfall and mass

movement, leading to rock glacier instability and sediment release to downstream rivers. In turn, these

landscape effects impact on natural hazards and human activities in these sensitive and geologically

transient environments.

Papers in this volume explore some of these interrelated issues in field studies from Europe, North

America and Asia. The volume will be of interest to geomorphologists, modellers, environmental

managers, planners and engineers working on landscape, climate and environmental change in

periglacial and paraglacial areas.

From the Geological Society Publishing House



Shell University  
Lecture Series 2009  

Available to watch online

For further information please contact:
Alys Hilbourne, Geological Society, Burlington House, Piccadilly, London, W1J 0BG 
email: alys.hilbourne@geolsoc.org.uk; tel: 020 7432 0981

Please see our website for details of future Shell lectures and contact Alys Hilbourne if you  
would like to attend.
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At the forefront of petroleum geoscience

www.geolsoc.org.uk/petroleum

For further information about this conference, please contact:
Steve Whalley, Event Co-ordinator: +44 (0)20 7432 0980
or email: steve.whalley@geolsoc.org.uk

Convenors:

Mads Huuse 
(University of
Manchester)

Jonathan Redfern
(University of
Manchester)

Bryan Ritchie
(BP)

Jonathan Craig
(Eni, Milan)

Keynote Speakers:

Jonathan Craig
(ENI)

Dan Le Heron
(Royal Holloway)

Chris Fielding
(University Nebraska)

John Melvin
(Saudi Aramco)

Juergen Ehlers
(Hamburg)

Glaciogenic Reservoirs 
and Hydrocarbon Systems
1 - 2 December 2009
The Geological Society, Burlington House, Piccadilly, London

REGISTRATION NOW OPEN
Recent interest in glaciogenic successions has been fuelled by hydrocarbon discoveries in 
ancient glaciogenic reservoirs in North Africa, the Middle East and South America. Pleistocene 
glacial deposits are mainly renowned for their important groundwater resources but also contain
hydrocarbons in both N America and NW Europe. Despite their economic importance as 
reservoirs and associated seal and potential hydrocarbon source rocks, exploration of these 
systems is extremely challenging as glaciogenic sedimentary environments are complex and 
still poorly understood compared to most other sedimentary environments. A better understanding 
of glaciogenic processes and products may be achieved by comparing ancient glaciogenic 
sequences to better understood modern analogues and recent glacial environments.

This international conference brings together, for the first time, leading researchers from 
industry, government and academic institutions involved in the research of glaciogenic 
sedimentary environments and their resource significance, to facilitate the exchange 
of knowledge across disciplines.

We encourage submissions within the following topics:

1 - Global context of glaciations and glaciogenic hydrocarbon systems

2 - Modern glacial environments

3 - Outcrop and subsurface analogues – Ancient and Pleistocene-Recent

4 - Characterising cold climate hydrocarbon systems (reservoir, source and seal):
Geophysics, Boreholes, Outcrop studies

5 - Exploration and production case studies of hydrocarbon and groundwater resources
in glaciogenic systems

Please send all abstracts to Mads Huuse at mads.huuse@manchester.ac.uk

At the forefront of petroleum geoscience

www.geolsoc.org.uk/petroleum

For further information and registration, please contact 
Steve Whalley at the Geological Society, Burlington House, Piccadilly, 
London, W1J 0BG, United Kingdom Email: steve.whalley@geolsoc.org.uk

Convenor:

Al Fraser 
(BP)

Petroleum Group Evening Debates

The Silverpit Crater
Tuesday 6 October 2009, 6.00-7.30pm
The Geological Society, Burlington House, Piccadilly, London

Simon Stewart and John Underhill, two stalwarts of the Society, have found

something to disagree about.  So much so it has reached national media

and hence public attention.  Does modern 3D data from the southern North

Sea record a previously unknown meteorite impact or is it just an anomaly

generated by salt withdrawal?  The aim of this meeting is to reunite our two

friends under the auspices of the Geological Society and Chairmanship of

Julian Rush for what should be a classic Geol Soc debate on the origins 

of the feature. 

To be followed Wine & Savories in the Lower Library, Burlington House

Nominal registration fee of £10 fellows / £20 non fellows

The Petroleum Group will also be subsidising 50 free student places 

at this event.

From the Geological Society Publishing House

•ISBN: 978-1-86239-280-9 
•August 2009 

•416 pages •Hardback
•Prices: 

List: £110.00/US$220.00
GSL: £66.00/US$132.00 

Other qualifying societies:
£55.00/US$110.00 (Cat no tbc)

Online bookshop code: IAV002

• Special Publications of IAVCEI No.2

Studies in Volcanology: The Legacy of George Walker
Edited by T. Thordarson, S. Self, G. Larsen, S. K. Rowland and Á. Höskuldsson

Professor George Patrick Leonard Walker was one of the fathers of modern quantitative volcanology and
arguably the foremost volcanologist of the twentieth century. In his long career, George studied a wide
spectrum of volcanological problems and in doing so influenced almost every branch of the field. This
volume, which honours his memory and his contributions to the field of volcanology, contains a collection
of papers inspired by, and building upon, many of the ideas previously developed by George. Many of the
contributors either directly studied under and worked with George, or were profoundly influenced by his
ideas. The topics broadly fall under the three themes of lava flows and effusion, explosive volcanism, and
volcanoes and their infrastructure.

Postage: UK: +5% (£4.00 minimum)  Europe: +15% (£8.00 minimum) Rest of world: +15% (£12.50 minimum) All prices and postage valid until 31 December 2009.  Please allow up to 28
days for delivery of in stock items in the UK. Parcels to Europe and Rest of World are sent by surface mail and can take 6 to 12 weeks to arrive. (Air or courier rates available on request).
Please order from: Geological Society Publishing House, Unit 7 Brassmill Enterprise Centre, Brassmill Lane, Bath BA1 3JN, UK

Tel: +44 (0)1225 445046  Fax: +44 (0)1225 442836  Email: sales@geolsoc.org.uk  Online bookshop: www.geolsoc.org.uk/bookshop  Society Web Site: www.geolsoc.org.uk

For full details see the Online Bookshop:
www.geolsoc.org.uk/bookshop

The Geological Society’s Lyell Collection: journals,Special Publications and  books online.
For more information visit www.geolsoc.org.uk/LyellCollection

NEW
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www.ukge.co.uk  
From the same owners 
of the highly acclaimed 

Deposits Magazine,  
www.depositsmag.com

Trade accounts welcome for educational establishments, 
organisations and geological service companies. 

the professional geologist online

Suppliers to education, organisations, business,
and to the general public. We also offer wholesale products. 

- 0800 0336 002 -
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Vesuvius:
a Biography
Alwyn Scarth
Authoritative, passionate and 
sparkling, this story of the life and 
times of the most dangerous volcano 
in Europe gives genuine geological 
substance to the famous dictum “See 
Naples and die”. From its birth amid 
colliding tectonic plates a million 
years or so ago to its inevitable 
future eruption that portends a 
modern urban catastrophe, Alwyn 
Scarth skilfully recasts a brooding 
menace – whose infamy is evident 
in the ashen ruins of Pompeii and 
Herculaneum – into a complex and 
vibrant character in a volatile drama charting how Neapolitan fortunes have 
long been intimately entwined with Vesuvius’s eruptive fi ts of temper.
Fantastic stuff . Iain Stewart, geologist and broadcaster

A comprehensive account of the relationship between Vesuvius and its 
human neighbours since pre-classical times, this unique book draws on 
original literature in many languages, including fresh translations of 
classical works. Fully illustrated and complete with a host of biblio-
graphical references, Vesuvius: a biography will be compelling reading 
for anyone interested in perhaps the world’s most famous volcano. It is 
an enthralling story of an extraordinarily intimate relationship.

234 × 156 mm 352pp. 978-1-903544-25-9 £24.95 hardback September 2009

Pioneers of the
Earth Sciences
Gerald Cooray
Deryck Laming
Presenting digestible  accounts 
of 75 founding pioneers, from 
Agassiz to Zirkel, this fascinating 
book will satisfy the appetite of the 
many readers curious about those 
whose names are so familiar, but 
about whom they know li� le more. 
Fully international in coverage, 
this is perfect leisure reading for 
all geocientists and many others.

234 × 156 mm 416pp. 978-1-903544-24-2

£24.95 hardback February 2010

Cyprus
Stephen Edwards et al.
A fi eld guide to one of Europe’s most
interesting regions in terms of geology 
in general and tectonics in particular. 
Like its companions in the Classic
Geology in Europe series, it has a full 
complement of detailed itineraries.

216 × 138 mm 288pp. 978-1-903544-15-0

£17.95 paperback October 2009
ORDERS All titles are available via bookshops; alternatively, order direct from:
Marston Book Services Ltd, PO Box 269, Abingdon, OX14 4YN, England www.marston.co.uk Tel. +44(0)1235 465500 Fax +44 (0)1235 465555
TERRA PUBLISHING good books about Earth and other planets www.terrapublishing.net PO Box 315, Harpenden, Herts AL5 2QB, England
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Continuing Professional Development (CPD) Courses

•5 October - David Norbury Ltd. – A time of change. The course will provide an introduction to the Eurocode documents including
timetables and status. Some new aspects to the design procedures will be illustrated, with workshops to help delegates understand some of
the key issues. Venue: TBC. Contact: Christine Butenuth T: 0207 736 6889. E: info@firststeps.eu.com. W: www.firststeps.eu.com
7 October – 5 November – Land Quality Management Ltd. - Introduction to Contaminated Land Management.  7 October: Desk Studies
& Conceptual Models: 14 October: Site Characterisation: 21 October: Human Health Risk Assessment: 28 October: Risk Management &
Remediation: 5 November: Reviewing Third Party Reports.  These courses can be taken individually or in combination.
Contact: E: administrator@lqm.co.uk W: www.lqm.co.uk
13 October - Holymoor Consultancy Ltd. - An Introduction to Ground Source Heating and Cooling. Venue: Dunston Innovation Centre,
Chesterfield. Contact: David Banks T: 01246 230068 W: www.holymoor.co.uk/shortcourse7.htm
27-29 October – ESI Ltd. - Practical Groundwater Flow and Contaminant Transport Modelling. A three day course covering all aspects of
model development, calibration and use. The course is based around the MODFLOW family of modelling tools. Contact: Course Administrator.
E: CoursesUK-ESI@esinternational.com W: www.esinternational.com/esi-courses.html
29 October - Fugro Engineering Services – Geophysics. Free 1-day CPD course covering: How and when to use geophysical methods for
brownfield sites, rail, road, structural and geo-environmental investigations - includes a demonstration of techniques such as Ground
Penetrating Radar, resistivity and magnetometry. Venue: Wallngford. Contact: Steve Poulter T: 0870 4021423 E: s.poulter@fes.co.uk
W: www.fes.co.uk.   
30 October - Fugro Engineering Services - Cone Penetration Testing (CPT). Free one-day CPD course.  Venue: Wallingford.  Also held 27
November.  Contact: Steve Poulter T: 0870 4021423 E: s.poulter@fes.co.uk W: www.fes.co.uk.
4 November – First Steps Ltd. - Developing Geological Knowledge for CGeol Status. Venue: RSK, Hemel. This course is designed to assist
those who wish to become chartered in Engineering Geology and feel the need for support in developing basic skills. Contact: Christine
Butenuth. T: 0207 736 6889 E: info@firststeps.eu.com W: www.firststeps.eu.com
10-12 November - Groundwater Protection and Restoration Group, University of Sheffield - Fate and Transport of Pollutants in
Groundwater. This short course provides an overview of the nature of groundwater pollutants, their properties, and how plumes are created
and evolve. Contact: Pat Rayner T: 0114 222 5758 E: p.rayner@shef.ac.uk W: www.shef.ac.uk/civil/shortcourses/
A Professional School in Ground Engineering at the Building Research Establishment (Watford), First Steps Ltd. For reservations and information
contact Christine Butenuth, info@firststeps.uk.com, 0207 589 7394, www.firststeps.eu.com.

Developing Geological Knowledge for CGeol Status, First Steps Ltd.  For reservations and information contact Christine Butenuth, info@firststeps.
uk.com, 0207 589 7394, www.firststeps.eu.com.

Managing Performance through People, The Open University. Online Course. Contact David Robinson, d.t.robinson@open.ac.uk, 0870 900 9577,
www.open.ac.uk.

Effective Leadership Skills, The Open University. Online Course. Contact David Robinson, d.t.robinson@open.ac.uk, 0870 900 9577,
www.open.ac.uk.

Managing Organisational Performance, The Open University. Online Course. Contact David Robinson, d.t.robinson@open.ac.uk, 0870 900 9577,
www.open.ac.uk.

For endorsed courses run buy ESI International Ltd, vist www.esinternational.com or contact CoursesUK-ESI@esinternational.com

For endorsed courses run buy FUGRO Engineering Services, vist www.fes.co.uk/courses or contact s.poulter@fes.co.uk

HOGG

CALENDAR

•5 October - Anglo American Environmental Geochemistry Poster Competition- Anglo American prize for best poster on environmental geochemistry
by young researcher  at a special meeting of the Geological Society.   A prize fund of £6000 will be available. Venue: Burlington House.
Contact: Georgina Worrall E: georgina.worrall@geolsoc.org.uk .

•6 October – The Silverpit Crater - Simon Stewart and John Underhill, two stalwarts of the Society, have found something to disagree about. Does
modern 3D data from the southern North Sea record a previously unknown meteorite impact, or is it just a salt withdrawal feature? Debate Chairman:
Julian Rush (Channel 4 News). Venue: Burlington House.  Time: Evening Meeting – See website.  Contact: Steve Whalley T: +44 (0)20 7432 0980
F: +44 (0)20 7439 3470 E: steve.whalley@geolsoc.org.uk

•7 October – Shell London Lecture: Perturbing plankton in the sea: past and future. Speaker: Dr Rosalind Rickaby (University of Oxford). Venue:
Burlington House.  Afternoon (1500) & Evening (1800) performances.  Contact: Alys Hilbourne E: alys.hilbourne@geolsoc.org.uk

•20 October – Engineering Group – Global Engineering Geology: Resolving geohazard, geotechnical and cultural challenge. Venue: Burlington House.
Evening Meeting 1730 for 1800.  Speaker: David Shilston (and others tbc). Contact: Anna Pearson E: Anna.Pearson@arup.com

•22-23 October – Petroleum Group - Sediment Body Geometry and Heterogeneity: Analogue Studies for Modelling the Subsurface. Advances in the
collection, analysis and application of datasets derived from analogues (outcrop, flume, seismic) to modelling reservoir properties for predicting
subsurface fluid flow.  Venue: Burlington House.  Keynote Speakers: Arve Næss, StatoilHydro: Remi Eschard, IFP.  Sponsored by BP, Exxon Mobil,
Schlumberger, Statoil Hydro.  Contact: Steve Whalley T: +44 (0)20 7432 0980 F: +44 (0)20 7439 3470 E: steve.whalley@geolsoc.org.uk

•28 October – Engineering Group – London Basin Forum.  Meeting designed to bring together all disciplines in consideration of the complex geology
of the London Basin, in all its many aspects.  Contact: Dr Katherine Royse (BGS) E: krro@bgs.ac.uk .

•2 November – Hydrogeological Group - Groundwater Tracers and Quantitative Hydrogeology (incorporating the 2009 Darcy Lecture, sponsored by the
National Ground Water Association, USA).  Venue: Burlington House.  A meeting convened by the Hydrogeological Group of The Geological Society to
encompass both natural and artificial groundwater tracers and examine how they can be used for quantitative understanding of hydrogeology.
Contact: Daren Gooddy T: 01491 692328 E: dcg@bgs.ac.uk

•11 November – Shell London Lecture – Mountains in the Sea. Speaker: Prof. Tony Watts (Oxford University).  Venue: Burlington House.  Afternoon
(1500) & Evening (1800) performances.  Contact: Alys Hilbourne E: alys.hilbourne@geolsoc.org.uk

•12 November – Founders’ Day Lecture & Dinner - Celebrating Charles Darwin and the World of Geology. Speaker: Prof Jim Secord (University of
Cambridge) This pre-dinner talk by Professor Jim Secord, Director of the Darwin Correspondence Project, will explore a too-often overlooked aspect of
Charles Darwin’s science. Venue:@ Burlington House, & Le Méridien, Piccadilly 1800 Lecture 20.00 Dinner.  Black Tie. Contact: Alys Hilbourne
E: alys.hilbourne@geolsoc.org.uk

•18 November – History of Geology Group – The military uses of hydrogeology. Venue: Burlington House. Contact: Ted Rose T: +44 (0)1494 728776
E: ted.rose@virgin.net

•23 November – Darwin the geologist – his legacy. This one day meeting will take place in the bicentenary of Darwin’s birth, to celebrate the legacy
of Charles Darwin the Geologist. A series of internationally renowned speakers will offer an analysis of Darwin’s contribution to various fields of geology,
and show how these subjects have since developed and continue to be relevant at the present day. Venue: Burlington House.  Contact: Alys Hilbourne
E: alys.hilbourne@geolsoc.org.uk

•25 November – Careers Day 2009. Venue: East Midlands Conference Centre, Nottingham. Careers Day is for Geoscience undergraduates and
postgraduates to find out about the latest career developments and opportunities.  The day will run from 1000 – 1530 followed by a beer reception, and
will include presentations and an exhibition fair.  Contact: Georgina Worrall E: georgina.worrall@geolsoc.org.uk .
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Win a Special Publication of your choice!

© 2009 The Geological Society of London

The Geological Society of London accepts no responsibility for the views expressed in any article in this publication.  All views expressed, except where explicitly stated otherwise, represent those of the author, and not The
Geological Society of London.  

All rights reserved. No reproduction, copy or transmission of this publication may be made without written permission. No paragraph of this publication may be reproduced, copied or transmitted save with 
written permission or in accordance with the provisions of the copyright act 1956 (as amended) or under the terms of any licence permitting limited copying issued by the Copyright Licensing Agency, 90 Tottenham Court
Road, London WlP 9HE. Users registered with Copyright Clearance Center: the Journal is registered with CCC, 27 Congress Street, Salem, MA 01970, USA. 0961-5628/02/$15.00.
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Down

1 Major orogeny that took place along the western edge of ancient
North America between the Mid to Late Jurassic  (7)

2 Those parts of faults that cut across datum surfaces (bedding, for
example) in thrusted and extensional systems (5)

3 Prevailing (7)
5 Type of junction where three plate boundaries come together (6)
6 Becoming suffused with blood (9)
7 The crust does this when it is compressed, or made with a baking fat

that is solid at room temperature! (8)
8 Fitting, as when punishment fits crime... (13)
14 Lying obliquely in a consistent sense (2,7)
16 Transport hub reinterpreted as the seventh circle of hell (7)
18 A compression fault (7)
19 Lower the pH (7)
20 Quickness of perception, notably in business (6)
23 Country byway (5)

Across

1 As opposed to 18 down (6)
4 What you get with strain (6)
9 Egg (4)
10 House by the Arcade, Bertie (10)
11 O come, fideles (6)
12 Having different properties in different directions, or opposite properties at opposite

ends (8)
13 Forbears (9)
15 To draw or paint in watercolour - in Lakeland, perhaps  (4)
16 Crystallographic rotators (4)
17 A millionth of a gram (9)
21 Early television camera tube, not to be confused with any kind of nautiloid (8)
22 Glasslike (6)
24 A device that turns incoming radiation, such as light, into parallel beams. (10)
25 World’s largest continent (4)
26 Adjusting a device to the correct frequency (6)
27 Mr Methodism (6)

The winner of the August Crossword draw was Patrick Kalaugher of
Exmouth, Devon.

All correct solutions will be placed in the draw, and the winner’s name
printed in the December 2009 issue.  The Editor’s decision is final and no
correspondence will be entered into.  Closing date – 17 November.

The competition is only open to all Fellows and Candidate Fellows of the
Geological Society who are not current Society employees, officers or
trustees.  This exclusion does not apply to officers of joint associations,
specialist or regional groups.

Please return your completed crossword to Burlington House, marking your
envelope “Crossword”.  Do not enclose any other matter with your
solution.  Overseas Fellows are encouraged to enter by scanning the
signed form and emailing it as a PDF to ted.nield@geolsoc.org.uk.

Solutions August:

Across:  1 Geiger  4 Biomes  9 Pall  10 Halophytic  11 Diatom  12 Ungulate  13 Elucidate 

15 Sway  16 Wilt  17 Calibrate  21 Tandoori  22 Oolith  24 Stonehenge  25 Mond  26 Stanch

27 Usurps

Down:  1 Glacial  2 Inlet  3 Exhumed  5 Impugn  6 Mayflower  7 Saintly  8 Illustrations

14 Caledonia  16 Wraiths  18 Isomers  19 Tetanus  20 Gothic  23 Lemur

Name ................................................................................................................................

Fellowship Number ...........................................................................................................

Address for correspondence .............................................................................................

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

.....................................................................Postcode .......................................................
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Crossword no. 128 set by Platypus



Not Just Software. . .
RockWare.
For Over 26 Years.

RockWorks®
3D Data Management, Analysis & Visualization

Free trial available at www.rockware.com.

$2,499 (USD)

LogPlot®
Powerful, Flexible, Easy-to-Use Borehole Log Software

Free trial available at www.rockware.com.

$699 (USD)

The Geochemist’s Workbench™ 8

GWB Essentials $999 (USD)
GWB Standard $3,499 (USD)
GWB Professional $7,999 (USD)

PetraSim™
A Preprocessor and Postprocessor for TOUGH2, T2VOC, TMVOC & 
TOUGHREACT, TOUGH-FX/
HYDRATE, and TETRAD

Call for pricing

RockWare.com

 European Sales US Sales

 europe@rockware.com sales@rockware.com
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