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Fossil reptiles make tracks
Hot blobs – the planet’s pulse?
Oxford University Museum’s 150th
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from the editor

he time is long past when a professor might
effortlessly turn out a quick guide, like
Trevelyan’s English Social History or
Trueman’s Geology and Scenery in England
and Wales, that could actually be read for the
elegance of its English. The combined effect of
impoverished early education (kids just don’t study
their Tacitus, Gibbon, Voltaire like they used to) and of peer review and
academic metrics later in life, conspire to make modern academic writing the
stygian slough that it has become, and to de-skill its practitioners to an
extent that they cannot even recognise, let alone break, their bad habits.

T

Charon and the
community
It’s not just scientists who are guilty of it, or who
fret about it (and then do nothing). All academics
have the same problem. They write abysmally,
and it’s getting worse, says Ted Nield.
A few science communicators and journalists can help, Charon-like, to ferry
those from the wider community with a desire to cross the morass. But
change needs to come from within. Current constraints upon the academy
are partly to blame, by positively encouraging academics to write only for
each other, in their special codes. The new “Research Excellence
Framework” will therefore try to “re-incentivise” communication with, and
influence upon, “end users”. Alas, it will also preserve intact all the
stultifying opposite tensions imposed by the old RAE; and I have a nasty
feeling that such proximal demands will outstrip all others, no matter what
the framework.
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By now, you may be expecting a hand-wringing conclusion
about communication with the public; but I have done
enough of that for one lifetime and in any case the
problem is more immediate than that. Earth science is a
broad and broadening church. Our subject has enriched
itself by attracting scientists from other root disciplines,
with their own peculiar dialects of “science-speak”. This
magazine, received by all the Society’s (very nearly) 10,000
members, plays a crucial role in not only making Earth
scientists acquainted with each other (to paraphrase a
Society founding document) but in helping them
understand each other’s special subjects too, by using
language that all can follow. Now that our readership
includes Friends of the Society, this need has never been
greater.
Our regular monthly Features are volunteered by Fellows
of the Society, and provide our readership with, we hope,
accessible introductions to perhaps unfamiliar subject
areas. However they also provide an opportunity for their
authors to experience a different style of writing, for a
wider audience.
So – when you read this month’s Feature, on fossil reptile
tracks by Howard Falcon-Lang – ask yourself this: could I
do this for my subject in 2500 words that every Fellow and
Friend of this Society would understand and enjoy? If you
are willing to try, we are here to help.

If you have an idea for a Feature article, please contact
the Editor by email at ted.nield@geolsoc.org.uk.
Before doing so, read our handy guide to writing
features, which tells you all the basics about length,
references and illustrations etc., at
www.geolsoc.org.uk/geoscientistauthor.
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Soapbox

BRE 365

- it’s the pits

Matt Williams* thinks that
regulations are imposing a
needlessly sloppy approach to
soakaway testing.
I recently heard a radio item about ‘use by‘
dates on food packaging, which led on to a
wider discussion whether our individual
ability to make daily judgements was being
undermined by externally-imposed rulings.
This rang a very loud bell.
Professionals are hired to make judgements.
But many now complain about finding
themselves under the thumb of distant,
salaried regulators who don’t understand the
technical issues, and who deal with our riskaverse culture by blindly imposing dumbeddown, one-size-fits-all, “recipe” approaches,
regardless of local conditions.
Take, for example, the Environment Agency
(and others’) insistence that Building Research
Establishment Digest 365 is the only permissible
method for determining soil infiltration rates
for soakaway design - so vital for sustainable
drainage systems. Those of us who have
actually tried to apply BRE365 will know that
running large-scale soakage tests in trial pits,
which is what the test requires, can be fraught
with practical difficulties.
First, you must fill the pit and allow it to drain
- three times. Simple? No. In sand and
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gravel, you simply cannot prepare a neat pit - and
anyway you can’t get the water in fast enough to fill it.
On clay you’ll probably still be staring at a pit full of
water at the end of a long and boring day. In
intermediate soils, the sides may well collapse half way
through the test. Using granular fill to support the pit
creates new problems associated with soil delivery and
spoil disposal. So - it’s all rather messy, especially in
sensitive settings like school playgrounds. No wonder
then that practitioners are tempted to take liberties.

You can’t fault BRE’s intention, back in 1990, to replace
the inadequate test specified in the previous guidance
(Digest 151), which was based on putting just 300mm of
water into a hand-auger hole at invert level (the lowest portion at any given section
of a liquid-carrying conduit, such as a drain or a sewer). They wanted to come up
with something, at a credible scale, that could be performed on site by
housebuilders and engineers using hired diggers.
For site investigation specialists, the difficulty arises when authorities insist on
BRE365, and will not consider other more appropriate methods for measuring
permeability - especially on constricted sites. The experienced professional
providing site-specific advice needs to understand where the ‘bottlenecks’ are in
the ground drainage system, and will want targeted in situ test data to consider in
the context of laboratory results and hydrogeological circumstances.
In cases where there is an exploratory drill-rig already on site, the opportunity
exists to carry out falling head tests in a more surgical way, using slotted liners in
boreholes. If done with care, this is a more practical, controllable and repeatable
way of measuring infiltration rate than playing around with deep, water-filled
excavations.
BRE365 undoubtedly has its place. But accepting that particular guidance should
not mean that alternative test methods, which are at least as good technically, and
more do-able in practice, are invalidated.
* Matt Williams is a former Director of S.I.C. (East
Anglia) Limited
Does something in your geological life really get your
goat? If you can rant entertainingly about it in 500
words, share your frustration in Soapbox. Email your
piece, and a separate mugshot, to the Editor at
ted.nield@geolsoc.org.uk.
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In next month’s issue
• Volcanic islands – a short series of holiday destinations for geologists begins
with Nigel Platt on Santorini
• The Great Divide – Lucy’s Ledge Fault and the stability of Lyme Regis.
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Deaths
• Read obituaries online at
www.geolsoc.org.uk/obituaries.

John Mackie,
formerly
professor in the
University of
Otago, New
Zealand,
becomes the
‘Father’ of the
Geological
Society when he reaches his century this
month. Prof John Mackie was elected to
fellowship on 12 February 1936, having
been born on 3 September 1910. His
autobiography was published in 2007 by
the NZ Institute of Surveyors as “Captain
Jack: surveyor and engineer: the
autobiography of John Mackie”.
The Society sends him its heartiest
congratulations.

The Society notes with sadness the
passing of:

Paul Maliphant has a new
role within Halcrow as one of
a team of Sales Directors
focusing on developing work
principally with private sector
clients. This will be a key UKbased role working as part of
Halcrow’s £50Mpa Highways
and Transportation business,
which includes the major
part of the company’s
geological services work.

Andrew Smith (Natural History
Museum) has won the BEST Website
Award 2010 for his palaeontological
site The Echinoid Directory. The GSIS
Best Website Committee said: “This
site, an open community project
maintained by Dr. Andrew Smith …
provides a non-technical overview as
well as a detailed taxonomic resource for Echinoids…. Most of
the site is highly technical with a large glossary, illustrated keys for
identification, hierarchical classification, and searchable index. Without a
doubt, one of the most striking and noteworthy features of the site are the
exquisite, sharply focused high resolution images and interactive 3-D
models…The imagery is spectacular, the information is accurate, and the
educational value is huge.” 

Mr Philip Vickers has a copy of the
two-volume Life of Sir Charles Lyell
(John Murray, 1881) which he wishes
to donate to a good home in return
only for the cost of postage. If you are
interested, please contact him at
pipvickers@yahoo.fr.
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Davies, Rhys*
Locke, Matthew*
Mann, Paul Dunstan*
Morley, William*
Pearson, Christopher Martin *
Whittington, Harry*
Williamson, Roger Iain Holt
In the interests of recording its
Fellows’ work for posterity, the
Society publishes obituaries online,
and in Geoscientist. 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
deadline for submission. You can
read the guidance 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 at
www.geolsoc.org.uk/obituaries.

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.

people

Obituaries

Obituaries appear in Geoscientist as soon as possible after they are
published at www.geolsoc.org.uk/obituaries, where you will also find
instructions to authors. If you wish to write an obituary for any of the
deceased marked with an asterisk in the Deaths column, please contact
Ted Nield to be commissioned. All communication should be
addressed to ted.nield@geolsoc.org.uk. Please do not write anything
until you have been commissioned.

Geoffrey Robert John Browning
1944-2010
Geoffrey Browning,
who has died aged
65, was a pioneer in
the teaching of
Engineering Geology,
Hydrogeology and
Environmental
Geology. His
enthusiasm was
obvious to all who
attended his classes
and his delivery was
accompanied by
much waving of arms and pacing about the lecture room. It
is reported that a student once asked if arm waving was
expected in examination answers. Geoff’s inspiration
showed his students how to be professional in the water and
environment-based engineering world and made them
proud to follow their chosen course. To him, a degree was
far more than obtaining a qualification but a gateway to a
much wider and interesting working world; in this context
he changed many lives for the better.
In the field he instructed his students in the importance of
what he called, “Browning’s First Law of Geotechnics” which
was: “Always know exactly where you are”. He was a big man
with a big presence and he could fill a room with his
personality and humorous conversation on those mysteries
such as how it was possible to put men on the moon but not
make a toaster that would toast evenly. His congenial nature
and thorough professionalism earned him the affection and
respect of his students and colleagues.
Geoffrey Browning was born on 11 July 1944 in Exeter but
spent most of his early life in West London. He obtained his
BSc from the University of Leicester following it with an
MSc (Geophysics) and DIC from Imperial College. He then
held appointments in geology and geotechnics including the
NCB (OE) in NE England and a research assistantship in
Durham University. In 1970 he was appointed to a
lectureship at Portsmouth University working closely with
Neil Duncan on the BSc in Engineering Geology and

Geotechnics and with Bill Hodges on Civil Engineering
courses and went on to develop a BSc in Applied
Environmental Geology in 1989/90. He became a part time
tutor in science and technology with the Open University
where he directed many summer schools as the “big, kind
and caring tutor”.
From the mid-1980s he was involved with waste and
contaminated land engineering together with recycling &
reclamation of waste materials from the construction &
extractive industries and was experienced in EIA work. He
advised or was professionally associated with government
bodies, regulatory authorities, private industry, banks,
insurers and funding agencies; professional experience was
gained in the UK, France, Portugal, Czech Republic, Greece
& North Africa. Where confidentiality permitted his work on
topics such as ground gas emissions and geo-membrane
quality assurance appeared as refereed papers.
Denied a much deserved promotion in 1990 he refreshed
himself in consultancy, joining Wardell Armstrong as an
Associate where he worked alongside some former students.
However he missed the stimulation and challenges afforded
by teaching and in 1993 he joined Staffordshire University
as Principal Lecturer where, as a much valued colleague, he
extended his teaching into professional practice topics such
as the legal framework under which geologists have to
operate.
He believed strongly in the importance of professional
recognition, achieving CEng (1973), FIMM (1980), EurIng
(1988) and was fully committed to chartership within the
geological profession gaining CGeol status in 1990. He
became a FCIWEM in 2002 and a CSci and CEnv in 2004. He
played an active part in all the professional bodies with
which he was associated and was a thorough and fair
assessor of candidates for chartership.
Following his wife’s untimely death he retired from full time
work but continued to consult and to teach until prevented
by his own illness. Geoff regarded his illness with cancer as
his last challenge in life and faced it with fortitude, dying
peacefully at home with his family in attendance.
Dave Roberts 
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those fleeing persecution.
Among them were Horace and
Julie Sanders of Erdington.

John Hannes Callomon 1928-2010

John Callomon was one of the world’s leading authorities on Jurassic
ammonites. One of the most significant developments in their study in
the past 50 years was the recognition of sexual dimorphism within
them, with females normally many times larger than the puny males.
This was the independent work of two men: one the Polish geologist
Henryk Makowski (1900-1997); the other, John Callomon.
Callomon was born in Berlin in 1928, the only child of Hans Callomon
and Gertrude, née Steigmann. His father was an engineer with
Allgemeine Electricitats Gesellschaft (AEG). Having seen what Hitler was
creating, the family moved as refugees to England in 1937 when John
was nine years old. AEG had connections with GEC in Birmingham,
where the family settled and were approached by locals befriending

Horace, a metallurgical
engineer, was an equally
enthusiastic geologist.
According to Sanders, “John
soaked up knowledge like a
sponge” and, through Sanders,
now 100 years old, Callomon
started his lifelong fascinations
with both engineering and
geology. Callomon went to King
Edward’s School in
Birmingham (1940-46), where his interests in science were
awakened amid the wonderful stocks of the local library. He
won an open scholarship to St John’s College, Oxford, to study
natural sciences, graduating with a first in chemistry in 1950.
Then followed doctoral studies under Dr Harold Warris
Thompson in infrared spectroscopy at Oxford.
Next came post-doctoral research in Ottawa under the
Canadian spectroscopist Gerhard Herzberg, another refugee
from Nazism, who won the Nobel Prize for Chemistry in
1971.This was one of the world’s great laboratories in the field of
molecular physics, where Callomon recorded how “he felt at
ease in a world in which distances were a million times smaller,

Distant Thunder

Old Friends
As geologist and science writer Nina Morgan discovers,
friendship can be a very valuable commodity…
Richard Owen (1804-1892) was a talented anatomist and vertebrate
palaeontologist. But in the popular imagination, he is more
remembered for his attacks on colleagues than for the key role he
played in the establishment of the Natural History Museum in
London, which opened in 1881.
‘Owen is both feared and hated’, wrote one contemporary, Thomas
Huxley. ‘It is astonishing with what an intense feeling of hatred he
[Owen] is regarded by the majority of his contemporaries.’ Owen’s
ill-natured attacks on Gideon Mantell and Charles Lyell, as well as
the publication of his harsh review of The Origin of Species, in which
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he not only criticised the book, but also questioned Darwin’s
professional competence to discuss the species question in the first
place, did nothing to improve Owen’s image.
But in spite of his reputation for vitriol, Owen did have a softer side.
For example, his close professional and personal friendship with
William Buckland, first Reader in Geology at Oxford University began
around 1832 lasted until Buckland’s death in 1854. And in a letter to
John Phillips, first Professor of Geology at Oxford and another friend
of long standing, Owen reveals admiration for Phillips’s work as well
as a sentimental nostalgia for the past when he writes:

people

and events a thousand million times shorter than those within any
direct human experience”.
In 1957, after another post-doctoral fellowship at University College
London, Callomon was appointed to a lectureship there, rising
through the hierarchy until he was awarded a chair in chemistry in
1981, retiring in 1993. Before his arrival at Oxford, Callomon’s taste
for geology was whetted by Horace Sanders on West Midlands
tandem excursions. This was extended at Oxford, where Callomon
undertook detailed investigations of local Jurassic rocks, under the
influence of the doyen of the study of Jurassic rocks, William
Joscelyn Arkell, whose book The Geology of Oxford appeared in 1947.
In the decades since, Callomon has been an equal leader in geology,
across a number of different fields, as in chemistry.
He pioneered the recognition of sexual dimorphism in ammonites
and revised the Treatise on Invertebrate Paleontology in them. He
made major contributions to stratigraphic knowledge of (mainly)
Middle and Upper Jurassic rocks all round the world, but
particularly in their boreal (northern) realm. His Greenland work,
with Tove Birkelund, was rewarded with the Steno Medal by the
Danish Geological Society in 1993, its centenary year. Callomon

Callomon was no amateur. He is better regarded as a vital “outsider”
to geology, which has been enormously improved by his many
contributions. His paper to the Royal Institution in 1984 on “The
Measurement of Geological Time”, stemming from his earlier
training in exact science, deserves to be a classic. As for his
revolutionary work on sexual dimorphism in ammonites, this
became a victim of peer review, when all his supposed peers proved
unequal to the task. Callomon certainly has priority of discovery. He
had already named, and separated, macroconchs from microconchs
(the large and small sexes noted above) in a paper communicated to
the Royal Society in 1955,and outlined his mature ideas in 1957to
the Geologists’ Association. He was ready to publish his major paper
in 1958 (while Makowski’s similar work was submitted for editing
only in December 1961 and published in July 1963).
But Callomon’s mould-breaking paper had finally to be published in
the Transactions of the Leicester Literary and Philosophical Society,
late in 1963 (by early September), after rejection by Biological
Reviews, Journal of Zoology, Palaeontology and Journal of Paleontology;
all four of which claimed, anonymously, that it was “not worth
publishing”. Callomon became a magnificent reviewer himself and
rejected the whole idea of anonymity. He is survived by Esther, his
wife of 56 years, and their three sons.

brought his sanity and clarity of expression to the complex world of
stratigraphic precision in geology (in the process reminding us how
incomplete the geological record can be) and to the vexed questions
of stratigraphic and zoological nomenclature.

British Museum
10 Nov 1871
My dear Phillips,
I can now thank you not only for your
Note but for your Book [Phillips’s
Geology of Oxford and the Valley of the
Thames, published in 1871], which is so
full of good matter as an egg’s full of
meat. On this I have been feasting, till
interruptions called me away. Much I
find that recalls happy old times with
dear Buckland, when we were groping our
way...
So again, thanking you,
I remain, with every good wish,
most truly yours,

Richard Owen
This charming insight into the gentler side of Owen’s
character is now being offered for sale on the
AbeBooks website for a whopping £1004.60 + £5.85
postage. Such is the price of friendship!

John Callomon, chemist and geologist, was born on 7 April 1928. He
died on 1 April 2010 aged 81.
Hugh Torrens 

References
The quote from Thomas Huxley is taken from L. Huxley, Life and Letters
of Thomas Huxley, published in 1900 and quoted in the Oxford
Dictionary of National Biography) Owen’s review of The Origin of Species
appears in the Edinburgh Review vol. 111, 1860, pp. 487–532. The
transcript of Richard Owen’s letter which appears on the website
AbeBooks.co.uk and can be found by searching on the term Richard
Owen, was drawn to my attention by Professor Christopher Howgego
Keeper, Heberden Coin Room, at the Ashmolean Museum, Oxford.
A HOGG conference on Geological Collectors and collecting is
planned for 4-5 April 2011 at the Natural History Museum,
London. To receive further information and announcements about
the conference, e-mail: ninamorgan@lineone.net

Nina Morgan is a geologist and science writer based near Oxford.

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.
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Fingal on the pulse – do the basalts of the Inner Hebrides (Skye,
pictured) tell us about the planet’s inner rhythms?

‘Hot blobs’
cause planetary pulse
Hot spots like the Iceland Plume
cause ripples hundreds of metres
high to spread across the Earth’s
surface, according to the latest
research at the University of
Cambridge. Sarah Day spoke to
Bryan Lovell.
“Paleogene Scotland went up and down like a
geological yo-yo, some 500 metres up and down,
within about a million years” says Dr Bryan Lovell
(University of Cambridge). “It appears to be caused by
something deep within the Earth, moving sideways almost like rats running underneath a carpet”.
In his Presidential Address to the Geological Society,
published in the July edition of the Journal of the
Geological Society, Lovell suggests that convection
currents in the mantle are responsible for changes in
sea level that have previously been “one of the classic
unsolved problems in geology”.
The Cambridge team studied the effects of the Iceland
plume – a hotspot beneath Iceland responsible for the
high level of volcanic activity on the island. Valuable
data obtained from oil exploration, made freely
available to the researchers, suggests that a ‘blob’ in
the convecting mantle caused a pulse beneath the
North Atlantic 55 million years ago, which raised and
lowered the land surface and the sea floor.
“The hot blob would have spread out from the centre
of the hotspot”, says Lovell. The resultant changes in
relative sea level have been observed in layers of 55
million-year-old mud and sand deposited on the
flanks of ancestral Scotland.
Evidence for such ‘ripples’ at the Earth’s surface has
been hard to obtain. Both the Cambridge team, led by
Dr Nicky White, and a team at Edinburgh University
led by Professor John Underhill have worked on the

reams of oil-industry data that they believe hold the key. “The uplift of early
Scotland 55 million years ago is the specific basis for the hot blob model”
says Dr Lovell. “That uplift also gave rise to the sandstones that provided the
reservoir for four billion barrels of oil at Forties Field.”.
“We should be looking at other areas of unexplained surface movement, and
whether they are the result of hot blobs too. We think this is a natural effect
of mantle convection, so there’s no reason to think it isn’t happening all the
time, even now.”
This research may finally put to rest one of geology’s great unsolved
problems – why rapid sea-level change takes place in interglacial periods.
The question of sea level change puzzled the French ‘father of modern
chemistry’, Antoine Lavoisier, who in 1789 observed evidence for ‘a kind of
ebb and flow requiring several hundred of thousand of years for completion’,
but was not able to guess at its cause.
“I’m delighted that we have what appears to be a decent geophysical
explanation for such a long standing and significant geological problem” says
Lovell. “I hope we’ll be able to collect more observations from the geological
record that will explain otherwise cryptic features of the Earth’s mantle”.
The study also highlights the importance of collaboration between the oil
industry and British universities. “It’s a way of working which has led to the
creation of great financial and intellectual wealth”, says Lovell, who has
worked for BP Exploration as well as academia. “The Geological Society
epitomises and fosters this cooperation, which is a significant national
asset”.

Reference

• Bryan Lovell A pulse in the planet: regional control of high-frequency
changes in relative sea level by mantle convection Journal of the Geological
Society 2010 volume 167: 637-648.

• • • • • • • • • • • • • • • • Read GeoNews first in Geoscientist Online • • • • • • • • • • • • • • •
8

Geoscientist

GEONEWS

Global warming link to
fishery collapse
Lake Tanganyika is experiencing unprecedented warming as a result of
anthropogenic climate change, researchers say. Sam Shead reports.
Lake Tanganyika, the world’s second deepest lake, contains
nearly four and a half thousand cubic miles of water. Bordered
by four African countries (Burundi, DR Congo, Tanzania and
Zambia) it is a massive provider of food to local populations.
Somewhere between 25 and 40% of the dietary protein of
about one million people comes from its fish. A million people
are employed by the lake’s fishing industry, which produces
200,000 tonnes of freshwater sardine each year. That vital food
source, which has been in decline for some time now, could
soon collapse from the effects of global warming, according to
US researchers led by Dr Jessica Tierney of Brown University.
Tanganyika’s sardine population relies
heavily on high algal productivity in the
open-water food web, and on the
efficient transfer of carbon from algae
to fish. The authors believe that lake
waters have not only become warmer,
but increasingly stratified over the past
90 years, and that this explains the fall
in productivity seen over the period.
Before the researchers began their
work, it was unclear whether the
observed 20th Century temperatures in
Lake Tanganyika were anomalous in
the context of the past one and a half
millennia. Neither was it known
whether there was a link between
water temperature and the lake’s
declining productivity. Some had
argued that data records for the lake
were too short to link the trends to global warming.
To resolve this question, the authors reconstructed lake surface
temperatures, productivity and regional wildfire frequency over
the last 1500 years, using a range of different proxy measures.
These included the TEX86 temperature proxy (which relies on
the linear relationship between water temperature and the
number of cyclopentane rings in the membranes of
Crenarchaeota (Archaea) to reconstruct lake surface
temperatures); the weight percentage of biogenic silica in
sediment, to indicate primary productivity; and the abundance

of charcoal in lake cores, to determine aridity. These proxies
were obtained from two cores located in sparsely populated
areas, to remove as far as possible any influence of human
activity.
In a warming climate, one might expect the surface temperature
of a deep lake such as Tanganyika to increase more slowly than
air temperature. However, stratification of the water slows the
transfer of heat to deeper waters. Tanganyika therefore behaves
more like a shallow lake, where increases in surface
temperatures keep pace with, or even exceed, air temperature.
Tierney et al. have found that since
1913, Lake Tanganyika has absorbed
heat at about 0.4 watts per square metre
– which is approximately twice the rate
observed in the global ocean. This they
believe reflects stronger climate forcing
in the East African region.
This conclusion is serious for the
economy of the region because lake
surface temperatures and primary
productivity seem to be inversely related.
Throughout the past 1500 years, rising
lake temperatures have led to increased
stratification, preventing nutrient
recharge from below and therefore
limiting organic productivity. The authors
also found that temperature changes
observed over the past few decades
clearly exceed the range of previous
natural variability.
This means, say the researchers, that unprecedented changes
and corresponding decrease in productivity can only be
attributed to anthropogenic global warming, and warn that this
could have potentially devastating impacts on fishing and the
livelihoods of the millions who depend upon it. 

Reference

• Jessica E. Tierney et al., 2010 Late-twentieth-century
warming in Lake Tanganyika unprecedented since AD 500.
Nature Geoscience 3; June 2010 pp 422-425.
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Specimen from Arlington Canyon, Santa
Rosa Island, California, U.S.A..
(12,800-13,100 cal BP), section
through spherule.

Fungus
explodes
impact theory
Scientists have debunked a key piece of evidence in the search for what
caused ‘the Big Freeze’ of around 12,900 years ago, writes Sarah Day.
he Younger Dryas, sometimes referred to as ‘the Big Freeze’, saw
temperatures in the Northern Hemisphere plummet, with the mean
annual temperature in the UK estimated at around five degrees
centigrade. While its cause has been recently attributed to a
cometary airburst or impact event, evidence has been mounting against the
theory. This new study casts further doubt on one of the key pieces of
evidence backing an extraterrestrial cause.

T

A team of scientists led by Professor Andrew C Scott (Department of Earth
Sciences, Royal Holloway, University of London) has studied carbon
spherules from areas where it has been proposed that intense, impactignited wildfires burned, leaving behind organic residues and ‘carbon
elongates’ ranging in size from one half to two millimetres. Says Scott: “We
were able to demonstrate that these organic spheres were found commonly
in both modern and ancient sediments and were not just restricted to any
particular layer”.
The scientists propose that the spherules are in fact a type of fungus, known
as sclerotia – balls formed by fungi during times of environmental stress
(picture). Others may be faecal pellets, “almost certainly from termites”.
Results of microscopic studies using Synchrotron Radiation X-ray
Tomographic Microscopy show that the internal structures of the spherules
are identical to fungal sclerotia. “These spherules have been commonly seen
by researchers” says Scott, “but little attention was paid to them and so few
images existed in the literature”.

With a key part of the supposed evidence for
impact theory, Professor Scott believes its
time to look to other causes for the Younger
Dryas episode, which saw the extinction of
mammoths and is thought to have been
responsible for the demise of a North
American Palaeo-Indian Clovis Culture.
“We should always have a sceptical attitude to
new theories and test them thoroughly” says
Scott. “If the evidence goes against them,
they should be abandoned”. Another author,
Professor Nicholas Pinter (University of
Southern Illinois) agrees: “I think we have
reached that stage with the Younger Drays
impact theory”.

Reference
Scott, A. C., N. Pinter, M. E. Collinson, M.
Hardiman, R. S. Anderson, A. P. R. Brain, S. Y.
Smith, F. Marone, and M. Stampanoni (2010),
Fungus, not comet or catastrophe, accounts for
carbonaceous spherules in the Younger Dryas
“impact layer”, Geophys. Res. Lett., 37,
L14302, doi:10.1029/2010GL043345
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Mt Everest from base camp by Martin Lack

September Online Bookshop Sale
Friday 17th September - Friday 24th September 2010
30 publications will be reduced to

£25.00 each
for the duration of the sale
HOW TO REGISTER:
The sale will last one week 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 16th September. Once registered, you will receive an
email at the start of the sale detailing the publications on offer.
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News Feature

TH

his year sees the 150 anniversary of one of Britain’s best
loved natural history museums – and it’s not the one in South
Kensington. Hidden away in a quiet Oxford street is the
Oxford University Museum of Natural History; a beautiful neoGothic building housing an impressive array of specimens and
exhibits, and currently host to a spectacular temporary exhibition.

T

The Museum was founded by Sir Henry Acland, who began
construction in 1855 with a view to bringing together the science
being carried out at the University around a central display area. His
view that the University was too focused on traditional subjects like
classics, philosophy and history at the expense of science, might still
resonate with many today.
“The idea was to store the University’s scientific collections”, explains
Kevin Walsh, Assistant Director of the Museum. “It was also designed
as a centre for science teaching, so you can see above the doors of
the rooms, professor of geometry, astronomy, chemistry, anatomy,
things like that. And of course it was also intended to be available for
the public to visit – it cost a sixpence to visit in those days, and the
clientèle were clearly fairly upper class. It’s been free to visit now for
over a century”.

The right to be preserved
Sarah Day visits the Oxford University Museum, which celebrates its 150th birthday this year.
To celebrate its 150th, the
museum is putting on an
impressive series of events
throughout the year,
culminating in a series of
lectures from October
onwards, featuring such
luminaries as Honorary Fellow
Sir David Attenborough and
former President, Professor
Richard Fortey.

The 525 million year old Chengjiang
fauna, from Yunnan in China, are
preserved in pyrite, which shows up their
remarkable level of detail against pale
mudstone. Ten million years older than
the famous Burgess Shale, and arguably
even more beautiful, these fossils are
little known. This is their first major
exhibition outside China, yet you could
be forgiven for missing them altogether
– they will be on show for six months,
returning to China in mid November.

There is also a gallery
featuring documents,
photographs and engravings
from the museum’s earliest
years, including some
fascinating pictures of the
museum’s construction and
early visitors.

The Chengjiang fossils may not be as
immediately impressive as the museum’s
dinosaur skeletons or stuffed dodos, but
this astonishing exhibition is full of
things not normally associated with
Kunmingella douvillei (a crustacean) from the Chengjiang fauna.
fossils – colour, movement, light. Among
the many specimens on show are primitive
fish, some of which represent the oldest known vertebrates in the
But the most exciting part of the museum’s events this year
world.
can be found tucked away in one corner; a cluster of cabinets
“To me, these fossils are equivalent in terms of wonder to seeing the
containing a remarkable array of fossils.
Terracotta Warriors for the first time”, says curator Derek Siveter, who

• • • • • • • • • • • • • • • • Read GeoNews first in Geoscientist Online • • • • • • • • • • • • • • •
12

Geoscientist

News Feature

showed me around the exhibition. “I
don’t know exactly what the
importance of the Terracotta Warriors
is to our knowledge of history, but
these fossils are unbelievably
important to our knowledge of the
history of life”.
Discovered in 1984 by Chinese
palaeontologist Hou Xianguang, the
fauna bears witness to that great
benchmark in the history of life, the
Cambrian explosion, when many of
the major groups which have gone on
to dominate global marine and
terrestrial biota first emerged. “The
preservation is just spectacular” says
Siveter. “Many of them are entirely
soft-bodied – they have no right to be
preserved! Here you can see worms,

all curled up as though they died
yesterday, the various segments
clearly indicated, and the remains
of the gut still intact.”
“And we have sea gooseberries,
which are unbelievably sparse in
the fossil record – they’re almost
like a little lump of jelly. Some five
genera have been described from
Chengjiang, and they represent
the earliest example of this
particular group in the fossil record. Here we see an arthropod just nonchalantly flicking its tail, as it
would have done in life – it looks like it’s doing a little dance!”
The fossils were sent to the museum in February after months of negotiation and uncertainty. “I’ve learnt
to know that you have to actually see the material to believe it” says Siveter. “We were never quite sure
whether the Chinese would send it. Once they did, we had very little time to see what they’d sent us and
build an exhibition around it”.
As well as fossils, the museum features some live exhibits. Visitors can watch bees going about their
business in a hive and swifts nesting in the museum tower via a webcam. It has also developed a number
of ‘touchable’ exhibits, from foxes (stuffed) to meteorites (ebay) which visitors are invited to ‘please
touch’.
Despite these recent innovations, the museum remains staunchly traditional in its appearance. What at
first might seem like a regressive move has resulted in a beautiful building that reflects its past at no
expense to present day visitors, and makes a refreshing change to the overwhelmingly modern design of
many of its counterparts.
“We’ve kept the traditional design of the cabinets – glass and oak” says Walsh. “And the painted
ironwork on the ceilings has been cleaned up to show its original colours. The museum now looks very
much as it has done all its life – although we’ve completely redone the displays, it’s very important to us
to retain the traditional designs. There’s a lot of art in the building once you start looking for it.”
This is partly a result of the influence of the Pre-Raphaelite movement on the construction of the building.
Critic John Ruskin was particularly interested in making sure the building featured carvings reflecting
nature accurately – an important feature of the artistic movement.
“Ruskin is supposed to have visited regularly while they built it” says Walsh. “The building features
carvings of animals and foliage, carved by Irish stone masons. They used to go to the botanical gardens
each morning and bring back huge handfuls of plant material so that they could carve it as accurately as
possible”. 
• The material which provides the basis for the Chengjiang Exhibition comes from the Collection of Professor Hou
Xianguang, Yunnan Key Laboratory for Palaeobiology, Yunnan University, Kunming, Yunnan Province, China.
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Reviews
Copies available for review:

A

Anderson, R.S. & Anderson, S.P. (2010), Geomorphology: The mechanics and chemistry of landscapes, Cambridge.

A

Clark, S. (2010), The Big Questions: The Universe, Quercus.

A

Julien, P.Y. (2010), Erosion and Sedimentation, Cambridge.

Interested parties should contact the Reviews Editor, Dr. Martin Degg 01244 513173; m.degg@chester.ac.uk, only. Reviewers are
invited to keep texts. Review titles are not available to order from the Geological Society Publishing House unless otherwise stated.

Geology of Peninsular Malaysia
C S Hutchison and D N K Tan (eds)
Published by:
The University of Malaya and the
Geological Society of Malaysia
Publication date: 2009
ISBN: 978-983-44296-6-9
List price: 200 Malaysian Ringgit +p&p
(approx. £35.00)
479pp + folded map
e-mail: geologi@po.jaring.my
It is now nearly 40 years since the Geology of the Malay Peninsula (Gobbett and
Hutchison, 1973) was published. In the meantime, the country’s tin-mining industry
has collapsed and an offshore oil and gas industry has been developed. At the same
time an enormous amount of new geological information has been accumulated
through the efforts of Malaysian and overseas geologists, and the whole conceptual
basis of the geology of West Malaysia has been revolutionised through the
application of plate tectonics.
This new volume will be welcomed by all geoscientists with an interest in the country
and its region. It commences with a brief biography of each of the contributors,
followed by an account of the geomorphology - mountainous interior dominated by
linear granitic plutons with local areas of spectacular limestone tower karst, margined
by narrow coastal plains and tidal flats, with mangrove swamps along the west coast.
An overview of the regional tectonics is then followed by a short chapter detailing
the geology of the Bentong-Raub Suture, a major structural feature bisecting the
peninsula. This is interpreted as the zone of collision between two major plates,
Sibumasu (Sino–Burma-Malaysia-Sumatra) and Indochina, which separated from
Gondwana in the Palaeozoic and came together to form Southeast Asia in the
Triassic.
Separate chapters are devoted to Palaeozoic, Mesozoic and Cenozoic stratigraphic
units, detailing all the formations recognised in Peninsular Malaysia, with their
definitions, lithology, palaeontology and evidence for their age. Noteworthy units
include the intriguing Permo-Carboniferous Singha Formation, with its glacio-marine
‘pebbly mudstone’ deposits and diamonds, relating West Malaya to its origin in
northwestern Australia as part of Gondwana.The eastern part of the peninsula
includes Carboniferous, Permian and Triassic rocks with volcanics and plant beds
containing Gigantopteris, linking the eastern part of the peninsula to Indochina and
China.
In the Triassic the peninsula was the site of massive plutonic intrusions, but was
largely exposed subaerially with marine and terrestrial sedimentation in a central
graben structure.The Jurassic and Cretaceous are characterised by terrestrial red beds.
Terrestrial Cenozoic deposits are restricted to small local basins on the eastern and
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western margins of the peninsula, some containing
coal seams. Cenozoic deposits are more extensive
in faulted graben offshore, to the west in the
Malacca Strait and particularly to the east in the
large hydrocarbon-bearing Malay and Penyu basins
in the South China Sea. These basins are described
in detail by Denis Tan, lately of Shell, with maps
(and accompanying cross sections) showing the
locations of oil and gas fields, and discussion of
their origin and structural and sedimentary
development. Their history of exploration and
development are described in a separate chapter.
Further chapters cover other aspects of the
geology: volcanism, plutonism, metamorphism,
fault structures and deformation, tectonic evolution
and mineral deposits. The volume is profusely
illustrated with maps, diagrams, vertical sections
and half-tone field photo’s and fossils. There are a
few spelling errors in the text that should have
been eliminated by more careful editing. The
reference list shows that the greater part of
geological research on the peninsula has been
published in the Memoirs of the Geological Survey
of Malaysia (now the Minerals and Geoscience
Department Malaysia), local journals and volumes
derived from regional seminars, so that it has not
received wide circulation. This volume has a key
role to play in improving access to this information.
Together with accounts recently published or in
preparation on the geology of North Borneo,
Indonesia Borneo, Sumatra, Thailand and Vietnam,
it will go a long way towards defining our present
knowledge and understanding of the geology and
geological history of mainland Southeast Asia, and
will provide a sound basis for future research.
Reference:
Gobbett, D.J. & Hutchison, C.S. (eds) 1973.
Geology of the Malay Peninsula.Wiley-Interscience,
New York, 438pp

Tony Barber
Department of Geological Sciences,Royal Holloway
University of London

opinion

Soil and Rock Description
in Engineering Practice
David Norbury
Published by: Whittles Publishing
Publication date: April, 2010
ISBN: 978-1904445-65-4 (hbk)
List price: £80.00
301 pp
www.whittlespublishing.com
There is not much point in being an engineering geologist if you cannot
describe soils and rocks in such a way that your readers can visualise them for
themselves, as if they had actually been there. A key skill of the engineering
geologist is the development of the conceptual ground model, because this
feeds into the rest of the engineering design process. As Norbury writes, the
logger may be the only person ever to see the samples.

to slightly gravelly SAND, showing the total sample and its
component sand and gravel fractions. A little diagram helps
users convert the volume proportions they see to the mass
proportions needed to define the boundaries that make up
terms such as ‘slightly’. Did you know, for example, that 40%
gravel by mass is only 28% by volume?
There are photographs of dirty hands to help differentiate
between silt and clay, plus some interesting historic
background on topics such as the much-debated silty CLAY,
SILT CLAY, SILT/CLAY issue. The book covers all the new
requirements linked to Eurocode 7. It even lists some
descriptions through the ages to show how things have
changed - useful if referring to old reports.

He has drawn on 20 years' experience of presenting training courses on the
subject, derived from a life’s work getting his hands dirty and helping to draft
the standards we use. This is a very thorough book and is well presented and
printed, with clear tables, helpful thumbnail photographs and figures and text
boxes containing tips and example descriptions. It is aimed at the doers and
the reviewers.

Less common materials are also covered, such as concrete and
blacktop. Do you know the difference between tarmac and
asphalt? Do you know what orange mottled grey looks like?
Have you actually seen gleying; or is it just something you put
on your logs because it sounds good? Do you know how to
mark out fractures on the core box to aid the measurement of
fracture spacing? Would you be able to estimate the strength
of a rock by hitting it with a hammer and listening for a whop,
thwack, ploink, plink or dink? Buy this book.

It does not just tell the reader what is required, but how to do it. For example,
there is a series of photographs of samples ranging from slightly sandy GRAVEL

Kevin Privett, Hydrock, Bristol

Exhibition:
From Dust to Diamonds
Dates: 7 July - 12 November
Time: 08.00-20.00
Location: North Cloisters, Wilkins Building,
Gower Street, London WC1E 6BT
Price: Free
Age group: Any
From Marilyn Monroe to those girls selling Diamond insurance, we all know which
gemstones are a girl’s best friend. However, although their criteria may be different, they are
an invaluable tool to the geologist too, as this exhibition sets out to demonstrate. This
exciting, in-depth look into diamond as a mineral, not only shows how its extreme physical
properties can be valuable to science and technology, but goes on to explain its more
familiar role as the sought-after gemstone.
Celebrating 60 years of diamond research in UCL’s Earth Science department, the exhibition
cases brim with dazzling gems, some as large as tangerines - and tidbits of information such
as why a metric carot is 0.2g (traders of yore would use carob seeds to counter balance
their diamond weights). With so many beautiful specimens from the UCL stores also
showcased, it soon becomes hard to tell the real from the synthetic.
Diamonds form on the Earth in only two habitats; high pressure-high temperature areas of
the lower mantle, whence they come to the surface through volcanic eruptions, or in
meteorite impacts. Most recently, science has focused on carbonados, black diamonds of
controversial origin (soon to be the subject of a Geoscientist feature); and more discerning
filmgoers among Geoscientist’s readers may have recognised Carrie Bradshaw’s engagement
ring (in the latest Sex and the City film) to be one of these gems.

The rarity of diamonds makes them extremely
valuable, and also incredibly interesting for
research. However, an expert from the
Gemological Institute of America, present at the
exhibition’s launch-night, told Geoscientist that
often, a simulant diamond can be more useful
for science as “geologists like to see if diamonds
can form under different pressure-temperature
settings and in different host rocks to test the
survivability of diamonds as a tool for the deepEarth carbon cycle”.
When it has been said that the modern woman
chooses diamond jewellery based on sheer
beauty, Sami Mikhail (currently researching his
PhD on diamonds at UCL) explained how
modern geologists would choose theirs for their
flaws, because diamonds with inclusions are
“arguably the most insightful as these make
them unparalleled tools in directly sampling the
deep Earth.” Although I am not sure every
geologist would agree that a diamond with a
flaw is better than one without, this exhibition is
definitely an unblemished jewel from the
geology collections of University College
London.

Harriet Jarlett
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First rep
Howard Falcon-Lang*,
using research funds
awarded by the Society,
has been on the trail of
the earliest reptiles
The evolution of reptiles in midCarboniferous times transformed the
Earth’s terrestrial ecosystems forever.
Land-based vertebrates no longer had
to stay close to ponds to reproduce.
Instead the amniotic egg functioned
as a sort of ‘portable pond’ and could
be laid even in the most arid of
environments. The evolution of
reptiles signalled the opening of a
totally new frontier for life on Earth.
Soon the race was on to colonise the
great interior drylands of the
supercontinent Pangaea. It was the
beginning of the diverse land-based
ecosystems we know today.

Howard Falcon-Lang with giant clubmoss tree at Joggins, Nova
Scotia. It was inside a similar fossil tree that Lyell and Dawson
famous found Carboniferous amphibians and, later, reptiles in the
mid Nineteenth Century.

A reconstruction of Hylonomus lyelli, the earliest reptile,
discovered by William Dawson at Joggins in 1859. Note the
five slender toes on each foot (courtesy of Arthur Weasley)
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Much remains to be learned about the
origin of reptiles. Famously, the
oldest reptile skeletons come from
crumbling cliffs of Joggins, Nova
Scotia, which fringe the Bay of Fundy
in eastern Canada. Their discovery,
150 years ago, owes much to the
prowess of Charles Lyell. In
September 1852, Lyell spent a few
days fossil hunting at Joggins, while
en route to Boston to deliver the
Lowell Lectures. One foggy afternoon,
he and his young companion William
Dawson (later Principal of McGill and
well-known palaeontologist),
stumbled across a fossil tree broken
open on the shore. Inside the tree
were bones. Although these turned
out to be the remains of amphibians,
Dawson later discovered other
skeletons in a different tree while
exploring the same spot in 1859. He
named this beast Hylonomus lyelli in

FEATURE

ptiles make tracks
A close-up of one of the footprints
showing five slender toes (coin is
28 mm diameter)

honour of his mentor. After
more than century lying in
dusty museum drawers, in
1963, this animal was finally
confirmed by Bob Carroll as a
true reptile– and the world’s
oldest at that.
Since Carroll’s
groundbreaking work,
abundant vertebrate fossils
have continued to drop out of
the Joggins cliffs (now a
UNESCO World Heritage
Site). However, this amazing
fossil assemblage poses as
many questions as it
answers. For example, we
now know that both major
lineages of reptiles –
synapsids and sauropsids occur in the Early
Pennsylvanian Joggins
Formation. This implies that
reptiles had already existed
for some time before
Hylonomus fatefully crawled
into that hollow tree-stump,
315 million years ago.
Unfortunately, the fossil
record is silent about this
earlier phase of reptile
evolution. In fact we have to
travel back a further 15-20
million years before another
diverse vertebrate fossil site
is encountered: the famous
late Viséan locality at East
Kirkton, Scotland. However,
despite various false alarms,
no true reptiles have yet been
found at this deeper
stratigraphic level.

With fossil bones and teeth so rare, how can

William Logan, the early Canadian geologist,

palaeontologists shed light on the evolutionary

first spotted tracks in Tournaisian rocks at

events that led up to the appearance of reptiles?

Horton Bluffs, Nova Scotia, in 1841, and since

One approach is to study the footprints they left

then there has been a torrent of discoveries

behind. Tracks are far more abundant than

through the entire Carboniferous succession.

bone. Furthermore they tell us much about the

New fossils are constantly falling from the

ecology of the animals that made them. As luck

coastal cliffs of this part of eastern Canada, hewn

would have it tracks are very common in the

by the legendary power of the Fundy tides – the

Carboniferous rocks of the Bay of Fundy.

world’s highest.

Volume 20 • No. 9 • 17

FEATURE

My interest in fossil reptile tracks started in 2006. I was
working on the remote Maringouin Peninsula of southern
New Brunswick, which projects down into the Bay of Fundy,
near Sackville. The Geological Society had kindly awarded
me the Tyrell Fund to study some of the fossil soils developed
in these early Pennsylvanian red beds. As I walked back to
my car one evening, I passed some large blocks of sandstone
that had recently toppled out of the cliff. I could hardly
believe my eyes! The rocks were covered in spectacular
footprints. All the more amazing was the fact that I had
walked past this very spot earlier in the day and had missed
the discovery completely. Only in the
evening was the sunlight
glancing at just the
right angle to pick
them out.

“

Geological Society and the work attracted quite a bit of media
attention at the time (http://news.bbc.co.uk/1/hi/sci/tech/
7047065.stm). It also triggered a certain amount of
controversy, some disputing whether these were really the
tracks of reptiles, or merely reptile-like animals.

Joggins revisitied
Thanks to second award from Tyrell Fund, in July 2009 I
have been able to return to the Bay of Fundy to explore for
more tracks. I worked with Randy Miller of the New
Brunswick Museum and the sedimentologist, Martin
Gibling, based at Dalhousie University.
At one new site called
Tynemouth Creek, near
St. Martin’s,
southern New
Brunswick, we
located about 15
slabs of early
Pennsylvanian
sandstone covered in tracks.
Some may be reptilian, while small
amphibians were probably responsible for others. What is
interesting about this particular site is that the tracks are
impressed into the deposits of dryland river plains. The
bedding surfaces are covered with the raindrop impressions
and deep mud cracks suggesting torrential downpours
followed by seasonal droughts. Fossil soils also suggest
seasonal aridity. Thus, here we have the opportunity to
explore the ecology of the animals that inhabited the driest
part of the mid-Carboniferous tropics.

I could hardly believe my eyes!
The rocks were covered in

Being principally
a fossil plant
expert, tracks were a
bit of a novelty to me. I
showed them to my colleague
Mike Benton, a vertebrate palaeontologist. By
carefully comparing the footprints with the fragmentary
skeletons of Carboniferous animals, we were able to show
that the track-maker was distinctly reptile-like. Specifically,
the footprints indicated that all four feet of the animal
comprised five slender scale-covered toes, terminating with
a claw. Furthermore, coming from rocks that pre-dated
those at Joggins, these tracks provided the earliest evidence
yet for the evolution of reptiles. We published our findings in
the Journal of the

”

spectacular footprints.

With such an abundance of fossil tracks available for study,
we now plan to analyze the structure and ecology of these
early Pennsylvanian communities. We also want to delve
back into the literature and deeper into the stratigraphic
succession to investigate questions the fossil record of
bones and teeth simply can’t answer: When did reptiles
evolve? When did they first become abundant? Into what
niches did they diversify? What environmental factors
influenced their evolution? Although long neglected in
earlier studies of reptile evolution, fossil tracks may hold
the key to many of these unanswered questions – and if
nothing else, graphically illustrate that these ‘first
impressions’ really do count!

• If you wish to apply for a research fund of the Society,
please visit www.geolsoc.org.uk/grants

A metre-sized block of early Pennsylvanian
sandstone covered with fossil tracks from the
Maringouin Peninsula of New Brunswick
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Randy Miller of the Saint John Museum, New Brunswick with two slabs covered in early Pennsylvanian fossil tracks at
Tynemouth Creek
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Society Business
Election – Fellows
The following names are put forward for election to
Fellowship at the OGM on 29 September 2010.
Daniela Aghnim; John Lindsay Agnew; Philip Ainsworth;
Daisy-May Andrew; Peter Richard Atkinson; Nneamaka
Atuanya; Fabrizio Aumento; Cesar Azevedo; Craig Barkley;
Andrew David Barks; Katherine Ann Berry; Stephen Bishop;
Nicholas David Borner; Andrew William Bray; Daniel
Broadhead; Christopher Alexander John Brook; Christina
Patricia Brown; Eleanor Jane Brown; Rowan Katie Brown;
Neil William David Chalmers; Lucy Church; James
Christopher Collins; Alistair Michael James Cook; Matthew
Cooper; Andrew John Cowburn; Brian Crooks; Vladimir
Kazakhstan Danilov; Nicola Anna Edwards; Matthew
Thomas; Elcock Amr Elsheikh; Marcus Ellwyn Evans;
Timothy Andrew Fletcher; Louis Frankopan Doimi Di
DeLupis; James Furnstone-Evans; Judit Maria Gal Michelle
Gibson; David Gornall Michael Craig Gould; David Martin
Hall; John Paul Harrison; Louise Claire Hayward; James
Hedger; Alison Elizabeth Hendry; Matthew Hilton; Alex
Hogan; Geoffrey Oliver StClair Hood; Robert James Hooker;
Casey Hubert; Anna Louise Catherine Hughes; Andrew
Simon Hunt; Paul Stewart Inman; Alexander Sebastian
Jackson; Andrew Jackson; Irfan Jan; Clare Margaret Jeffers;
Matthew Robert Johnston; Caroline Anna Jones; Bethan
Keall Holly Keegan; Colleen Kelly; Paul Kilkenny; Adrian
King; Antonios Kontos; Ryosuke Kotani; Rhys David
Langford; Waqas Farrakh Latif Howard Marshall Leach;
Richard James Lumb; Roy Graham Marden; Richard
Martindale; Jack James Matthews; Benjamin Gordon
Maundrell; Duncan Robert McCallum; Jennifer McDaid;
Peter William Mercer; Mathew Charles Meyer; Stuart Mills;
Jonathan Robert Monk; Alexander James Moore; Stephen
Morgan; Laura Louise Murray; Kolawole Olaide Olokode;
Amanda Owen; Kok Loong Jack Pan; Salena Laren Pass; Guy
John Gray Paxman; Melanie Anne Poole; Andrew Peter
Richards; Peter Martin Roberts; Richard Vernon Roper; Sara
Samantha Russell; Jonathan Trevor Samuels; Alexandra
Sarney; Breda Savoldelli; Catherine Scheib; Mohamed Siraj
Segu Noordeen; Adam William Selby; Leyla Jean Seyfullah;
Amol Yatin Shah; Olushina Olywaseun Shaw; Adam Shinn;
Zoe Kai Shipton; Simon James Sholl; Alexandros
Simantirakis; Andrew Oliver Smith; Mark Aaron Boyd
Sofield; Elisabeth Ann Spence; Robert William Tarff;
Alexander Charles Taylor; Lee Taylor; Lionel Therond; James
Joseph Todd; Shaun Robert Waite; Sean Anthony Wheeliker;
Michael Robert Zordan Whitworth; Luke Williams.
Addendum
Peter Corr; Moira Walsh; Gordon Poole; Timothy James
Huntington; Laura Frances Robinson; Derek William
Thomas Jackson; Lino Bianco; Tom Dunkley Jones; Bethan
Keall; Daniel James Strong; Tat Shing Stanley Siu; Randall
Richardson Parrish; Su-Gon Lee; Sarah Jayne Edgar;
Alexander Mark Lemon.; David Olutusin.
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The following Candidate Fellows who graduate this year must
upgrade to Fellowship within 12 months following graduation.
Those who complete the application process before the OGM on
29 September will be elected at that meeting.
Lisa Dawn Abbott; Henio Danilson Jose Maria Alberto; John Maurice
Timothy Ambrose; Jonathan Amos; Robin George Andrews; Stefan
Yashwant Arif; Adele Arnold; Anselm Holt Aston; Pamphile Bakouetila;
Nicholas Paul Baylis; Maria Ascension Bermejo Garcia; Andrew Berrow;
Robert Gavin Alexander Bittlestone; Andrew Stuart Brandon; Mark
William Brodie; Darrell James Buck; Robert Bucki; Grace Campbell; Gary
Ian Thomas Catto; Jeffrey Caulfield; Edward Charles Chambers; Emma
Louise Clark; James Colin Clarke; Daniel Clarke; Madeleine Fay Cobbold;
Robert Christian Bransby Cockell; Klara Collis; Christopher Cook; Simon
Copsey; Antonia Alicia Corr; Leonard Ralph Coulson; Andrew John
Cowburn; Joanne Elizabeth Cowburn; James Wilfrid Peace Crawford;
Emma Natalie Cronin; James Alexander Culley; Matthew Dainty; Hannah
Dashfield; Ann Elizabeth Davidson; Jason Day; Anthony Denison; Martin
Dennis; Shaan William Dhumale; Jonathan James Dick; Fiona Elizabeth
Dinwoodie; Malcolm Dove; Christopher James Duffield; Rowan Edwards;
Christopher Elliott; Ashley Evans; Suzanna Mary Falshaw; Nicholas
Vaughan Farnham; Gareth Farrier; Corinne Fay; Isabel Shield Fenton;
Genevieve Sarah Findlater; Edward James Fleming; Amanda Gillian Foan;
Miles Ashley Frazer; Christopher James Farquhar Freeman; Stefan Froud;
Matthew Funnell; Susan Helen Nicole Gay-Knott; Stephan Gehne;
William Goodman; Adam Grant; Cheryl Haidon; Scott Hall; Stewart Leigh
Hall; John Harrison; Sarah Hawkes; Thomas William Hearing; Jayne
Herselman; David Hingley; James Samuel Alexander Hirst; Katie Suzanne
Hocking; Peter Howett; Alexandra Inchenko; Angelo Indelicato; Harriet
Kim Jarlett; Adam Jeffery; Timothy Dykes Jones; Jacqueline Ann Kilford;
Melanie Grace Kinchington; Brian David Kneller; Humphrey John Arthur
Knight; Arlet Claudel Kone; Diane Mary Langham; Craig Baxter Lawrie;
Katherine Lee; Fraser Iain Leith; Denize Caroline Levett; Amy Elizabeth
Linehan; Callum Lloyd; John Trevor Lockwood; Matthew Loh; Yung Kwan
Loo; Prisca Audes Massamba; Stephen Paul Maynard; Peter William
McLeod; Keri Anne McNamara; Sarah Jane McPhee; Lori Menzies; Mateso
Mfuene Dacosta; Edward Lewis Morgan; Catherine Mary Mottram; Emma
Joanne Naden; Thomas Nee; Alice Bea Newbury; Katrina Parsons; Stephen
Colin Passe; Jason James Paterson; Jonathan David Paul; Marianne
Pearson; Joshua James Phillips; Michael Pomfret; James Potter; Rosalind
Preston; Bansri Gitesh Raithatha; Munira Raji; Thomas Randles; Alex
Renouf; Neil Ridley; Stephanie Jane Robson; Crispin Andrew Roche;
Richard Roper; Kelly Louise Ann Ross; Neil Shah; Hassan Sharif; Neil
Duncan Simpson; Paul William Skinner; Amanda Jan Slorach;
Christopher Edward Smith; Phoebe Smith; Christine Frances Smith;
Christopher Adam Smith; Chrisopher Michael Sordy; Leah Stewart;
Emma Mary Sturtevant; Graham Edward Sweetman; Claire Taylor; Alan
Taylor; Fiona Helen Taylor; Jonathan Tennant; Inese Paula Termanis;
Joanna Thow; Isabel Natasha Tilsley; Richard Titley; Andrew Townley;
Emma Catherine Turner; Rebecca Marie Uva; Rowan Emma Vernon;
Angela Viveros-Lopez; James Philip Walker; Alistair Woolley Walker;
Laurence Walker; Kieran Graeme Wall; Tracey Warren; Matthew Charles
West; Chris Wild; Philippe Witulsk; Peter Wojcik; Nicola Suzanne
Woodhouse; Eric Ka Lok Yiu; Dominique Emma Young;
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Future meetings
Awards 2011
Nominations for Society Awards 2011, which will be
presented at President’s Day next year, should be
submitted to the Awards Committee to arrive no
later than Friday 8 October 2010.
Fellows wishing to nominate persons for an
Award should go to www.geolsoc.org.uk/awards
and follow instructions.
Edmund Nickless

OGMs:
29 September 2010;
24 November 2010;
3 February 2011;
13 April 2011.

Council:
29 September 2010;
24 November 2010;
2/3 February 2011;
(residential);
13 April 2011.

Library Review
‘Town Hall’
meeting 8 October
Nic Bilham writes: The Society is
carrying out a major review of its
library, for the first time since
1985. (See Peter Styles’ piece,
‘From Gutenberg to Google’,
Geoscientist 20.3, March 2010.)
The purpose of the review is to
ensure that this unique resource is
sustainably developed over the
next generation to meet the
evolving needs of the Fellowship.

Renew Online and
use Direct Debit!
Edmund Nickless writes: During
October you will be receiving
your call for Fellowship
subscription renewal for 2011.
The Society is keen to keep its
costs as low as possible by
easing the administrative
burden that the annual renewals round entails. This
will of course feed back to you by helping us
minimise future subscription rises. You can help by
doing two things: renewing online, and filling in a
Direct Debit mandate when you do so.
Processing cheques and credit cards places a heavy
load on resources. Direct debit and online payment
both release staff time – which we can then devote
to delivering core Fellowship services. As banks will
be phasing out cheques in the near future, why not
make 2010 the year you change to quick and easy
payment by direct debit?
Direct debit is also the simplest way of ensuring that
you continue to belong to the professional body for
Earth scientists. Chartered Geologists in particular
can be assured that their status will be maintained,
uninterrupted by any inadvertent failure to pay.
Direct Debit also allows you to spread the cost of
membership over the year - an added benefit in this
economic climate.
Online payment via our website’s secure Fellowsonly area has been a resounding success, and we
invite all Fellows who have yet to log in to do so, and
see for themselves how simple the process is. 

We are holding a meeting to share emerging conclusions of the review
group, and to find out more about Fellows’ views, at Burlington House at
1100, Friday 8 October. This is your chance to get involved in shaping the
future of your library. If you wish to attend, please contact me on
nic.bilham@geolsoc.org.uk.

Don’t be a
pirate
Edmund Nickless writes: As a Fellow of
the Society, you pay to receive the
benefits that Fellowship brings, including access to the Lyell Collection
online. So please do not reveal your secret password to anyone else.
Parasitic use of the Lyell Collection saps the Society’s resources and in the
long run means that you will have to pay more. If your friends and
colleagues wish to use the Lyell Collection, encourage them to do the right
thing - as you did - and join the Society!

Honorary Fellows
Fellows are reminded that they may nominate candidates for
Honorary Fellowship at any time. To find out how to do this,
please go to www.geolsoc.org.uk/honoraryfellowship. EN
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IFs and no buts
GSL Journal Impact Factors on the rise, reports Angharad Hills.
Journal

2009

2008

2007

2006

JGS

3.297

2.797

2.304

2.284

QJEGH

0.877

0.919

0.685

0.778

PG

1.220

0.808

0.842

0.717

GEEA

1.000

0.276

0.227

0.213

The Journal of the Geological Society has achieved its highest ever Journal Impact Factor in 2009. The Impact Factor was
calculated by dividing the total number of cites during 2009 of articles published in 2007 and 2008 by the number of
articles published in 2007 and 2008.
As the attached table shows, sister publications Petroleum Geoscience and Geochemistry: Exploration, Environment,
Analysis experienced comparable increases. Only the Quarterly Journal of Engineering Geology & Hydrogeology declined in
impact, and that only very slightly. Applied journals tend to
have lower citations (and therefore IFs) than academic
journals, because those fields do not have the same
publication culture. In other words, just because the paper is
not so cited in other journals doesn’t mean that it isn’t
Sheila Meredith, Chief Librarian, writes: The
widely read and used.
Society will be participating for the first time

Open House!

There is no room for complacency, however, in these figures. JGS now lies 10th in
the overall ranking of Geoscience journals produced by the Science Citation Index.
By way of comparison, GSA Bulletin scored only slightly less than JGS at 3.101, while
Earth & Planetary Science Letters achieved 4.062 and Geology 4.368 in the same
period.

The Geological Society Club
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 in November, has its own price structure.)
There is a cash bar for the purchase of aperitifs and wine.
Please note – you should keep checking dates here as they may be subject to
change without notice.
2010: 22 September; 20 October
2011: 26 January; 23 February; 16 March; 13 April (Burlington House - prov.);
18 May
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
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in Open House London this year. This annual
weekend event celebrates the city’s
architecture by coordinating the opening of
buildings of outstanding architectural merit to
the public. The Geological Society will be
joining the other Burlington House societies
in opening the apartments on Saturday 18
September from 10.00 am to 17.00. Staff will
be providing guided tours of the ground and
first floor to include the Entrance Hall, Lower
Library, Meeting Room, Council Room, Upper
Library and the Lyell Room. The architect of
the bicentennial
renovations, Bob Sandford,
will be on hand to answer
questions about
the architecture
of the
building.
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Society at the British Science Association

British
Science
Festival
2010

BRITISH SCIENCE FESTIVAL,
FES
STIV
VA
AL, BIRMINGHAM 20100

GEOLOGY SECTIO
SECTION
ON EVENTS
Halstead Lecture–Fire from
froom the Sky!

Wednesday
W
e
ednesday 15 th Septembe
September,
err, 10.00
10.00–11.00
–1
11.00 am
have
Meteorites are rocks from space and the building blocks of planets. Theyy ha
ve
bombarded Earth throughout time
e sha
e,
ping the surface of the planet and lives
time,
shaping
of its inhabitants. Impacts are imp
plicated in extinction (demise of the dino
osaurs)
implicated
dinosaurs)
and evolution of life. Explore the processes
p
and products of impact event
ts with
events
meteorite samples from the Na
tural Histor
Natural
Historyy Museum.
Supported by the Halstead Committee.

Earthquakes: Perception,
Perception,, protection and prediction
Thursday 16 th September
September,
r, 10.00 am–12.00
am –12.00 pm
January 2010 and
a in
thatt caused dev
devastation
The earthquakes tha
vastation in Haiti on 12 th January
Chile on 27 th February
February 2010 have
havee reminded us once more of the tremendous
tremenddous
destructive po
wer of na
ture. Wha
w hass our
power
nature.
Whatt are scientists doing about it? Ho
How
understanding of earthquakes ch
anged through time? Can we predict the
em and
changed
them
ho
w do we deal with the consequ
uences?
how
consequences?
Organised in collaboration with the Britis
British
h Geological Sur
Survey.
veyy.

Earthquakes,
volcanoes and
meteorites are just
some of the
highlights of the
geology events to
feature at this
year’s British
Science Festival, in
Aston University,
Birmingham from
14 – 19 September,
writes Sarah Day.

Volcanic
V
olcanic Ash–the full story
stoory
Friday 17 th September
September,
r, 6.0
6.00–8.00
00 – 8.00 pm
In AApril
pril the Eyjafjallajökull volcanoo in Iceland erupted spreading ash
cclouds
louds across Europe tha
ted ﬂights for weeks, costing the airline
thatt disrupt
disrupted
industr
p
FFind
ind out about the geological an
nd
industryy hundreds of millions of pounds.
and
meteorological aspects of the situ
uation, the results of research into the im
mpact
situation,
impact
of ash on jet engines, and the cha
allenges to regula
tors facing scientiﬁc
challenges
regulators
uncertainty
uncertainty..
Organised in collaboration with the Gener
General
ral Section.

From the Darkness to thee Light (ﬁeld excursion)
excursion)
Saturday 18 th September
September,
r, 10.00 am–
am– 4.00 pm
spectacular
boatt trip into the limestone mines
This excursion involves a spectac
cular boa
belo
w Dudley’
ess the impressive workings aatt the hea
art
below
Dudley’ss Castle Hill to witn
witness
heart
of the Industrial Revolution and too hear about the geolog
t
geologyy and histor
historyy of this
spectacular site. It will also visit tthe
he Wrens Nest Na
tional Na
ture Reser
vee, one of
National
Nature
Reserve,
the UK’
UK’ss ﬁnest geological sites fo
forr fossils.
Organised in collaboration with the Dudle
Dudley
ey Museum & Art Galler
Gallery.
y.

Unpoisoning the Land
Sunday 19 th September
September,
r, 1
11.00
1.00 am
am–1.00
–1.00 pm
The city of Birmingham has long been a focal point for scientiﬁc and
industrial development. But Birmi
ingham’s industrial past has left a legac
cy
Birmingham’s
legacy
of land contamina
tion tha
nts an ongoing challenge to scientists, lo
ocal
contamination
thatt presen
presents
local
government and members of the public. This event is an opportunity for these
t
sectors to enga
ge in discussion and
a deba
te about improving quality of lif
fe by
engage
debate
life
‘unpoisoning the land’.
Organised in collaboration with and supported
suppported by the Geological Society of London.

For further information
For
information on this yea
year’s
ar’s British Science FFestival
estival inc
including
luding de
details
etails on
ho
w to book tickets, please visit the
t follo
wing website:
how
following

www.britishscienceassociation.org/web/britishsciencefestival/
www
.britishscienceassociation.org/web/britishsciencefesstival/

The Geological Society’s event, ‘Unpoisoning the Land’, will treat some rather more applied and regionally relevant aspects of Earth
science, with a discussion of the challenges posed by Birmingham’s industrial past, and its legacy of land contamination. Attendees will
learn about current projects to regenerate the City’s subsurface, in a discussion meeting scheduled for 11.00-13.00 on Sunday 19.
Meanwhile, the British Geological Survey will be looking back to two devastating earthquakes of 2010, in Haiti and Chile, asking what
geologists can do to predict them, and how our understanding of seismicity has changed over time. Another event will recall volcanic
eruption in Iceland, which disrupted flights for a number of weeks. The Halstead Lecture will explore the processes and products of
meteorite impacts, using samples from the Natural History Museum. 

• For more information about the festival, and to book tickets, visit the website at www.britishscienceassociation.org/festival
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A Lot of Hot Air:
Degassing and Volcanic Eruptions
Speaker: Marie Edmonds (University of Cambridge)
Date: Wednesday 8 September 2010
Volcanism is one of Earth’s most spectacular phenomena and it poses significant
hazards. Volcanic eruptions may take many forms, ranging from fluid lava flows to
ash-rich explosive columns and pyroclastic flows. This lecture will examine the
process of magma degassing and volcanic eruptions using observations from large
scale satellite-based instruments, down to the microscopic scale using
observations of crystals and melt in erupted rocks. The implications of such
emissions of gases for atmospheric chemistry and climate will be discussed, both
in recent times and in the geological past.
Dr Marie Edmonds is a geologist, geochemist and igneous petrologist, and is
currently a lecturer at the Earth Sciences Department at the University of
Cambridge. She has worked extensively on magma degassing problems in many
different volcanic settings, such as the Soufrière Hills Volcano, Montserrat, and
then as a Mendenhall postdoctoral Fellow with the United States Geological
Survey based at the Hawaiian Volcano Observatory, before returning to Cambridge
in 2006.

Matinee: Tea and coffee 14.30; Lecture 15.00 – 16.00
Evening: Tea and coffee 17.30; Lecture 18.00 – 19.00
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Further information
Please visit our website
www.geolsoc.org.uk/shelllondonlectures10.
Entry to each lecture is by ticket only. To
obtain a ticket please contact Leila Taleb
around four weeks before the talk. Due to
the popularity of this lecture series, tickets
are allocated in a monthly ballot and cannot
be guaranteed.

Contact: Leila Taleb, Event Manager,
The Geological Society, Burlington
House, Piccadilly, London W1J 0BG,
T: +44 (0) 20 7432 0981
E: leila.taleb@geolsoc.org.uk

SOCIETY NEWS

Friends of the Society

Letters
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.

The Lost Emperor
From Paul Buckland (Rec’d & Pub’d 3 August 2010)

The first ‘Friends of the Geological
Society’ event was held at Burlington
House on 14 July writes Sarah Day.
Around 40 Friends enjoyed an evening lecture
given by GSL President Bryan Lovell, followed by
drinks and canapés in the Lower Library.
Dr Lovell outlined his latest research, which seeks
to explain rapid sea level change using the ‘hot blob’
theory of mantle convection. You can read more
about such “hot blobs” on page 8, or visit Geonews
online, at www.geolsoc.org.uk/hotblobs.
The Friends of the Geological Society scheme,
begun in response to the success of the Shell
Lecture series, enables interested enthusiasts to
become more involved with the Society. We will
hold further exclusive events for Friends of the
Geological Society at least once a year, and possibly
more frequently. If you are interested in the
Friends scheme and would like to know more,
please visit www.geolsoc.org.uk/friends, or contact
judi.lakin@geolsoc.org.uk. 

I am sure that I shall not be alone in pointing this out, but in
the otherwise excellent article on the Russian Arctic
(Geoscientist 20.8), and unless Russia has now annexed the
Antarctic, the rather bemused-looking penguin on p.18 is a
long way from home (in that these birds are exclusively
southern hemisphere).
I am reminded of Gary Larsen's well known cartoon, with two
Arctic terns sitting on an ice floe and one saying to the other:
"You mean we flew 25,000 miles for this?”
The bird appears to be an emperor penguin in moult (I am
open to correction from any geo-ornithologist) and while these
trek up to 120km from their nesting sites, I suspect this one
must be seriously lost!

Editor writes: Thank you to the many readers who have
pointed this out. Clearly we should have challenged our
assumption that the picture was correctly labelled, and the
penguin merely out on a spree.

A major Lyell Collection benefit for Geological Society Fellows

The Full Book Collection
 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.
Foundation Sponsors:

Visit the Lyell Collection at:
http://www.lyellcollection.org
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Rare book of the
month!
Dr Andrew Ure, FRS, [etc.]: a slight sketch,
reprinted from ‘’The Times’’ and various other
periodicals, of January, 1857 by Anon. 1875

From
the Library
The library is open
to visitors
Monday-Friday
0930-1730.
For a list of new acquisitions click
the appropriate link from
http://www.geolsoc.org.uk/gsl/info
Document delivery
Don’t forget that the Geological
Society Library can usually supply
photocopies more cheaply than other
providers e.g. British Library & the
publishers. Remember - our journals
have been bought with your money,
and are here to be used!

As would be expected from a collection featuring eminent scientists and thinkers, many of our books come
from publishing house big-hitters of the 18th and 19th centuries, like John Murray and Macmillan. Often
more interesting, however, are privately published
titles such as this anonymous biographical sketch of Dr
Andrew Ure (1778 – 1857), a scientific polymath known
chiefly for his work in chemistry and manufacturing (and
also as the inspiration for Mary Shelley’s Frankenstein
(1818)).
Though the pattern on its cover is humble, it is clear
that substantial personal expense and time has gone
into producing this little book: the gold border is
continued on every page, and two photographs – a
portrait of Ure and of a Tablet honouring him in
Glasgow Cathedral – have been inserted by hand.
Privately published items such as this were common in the 19th Century as publishing
became cheaper and more widespread; it is likely that it would have been handed out in person to those
who knew Ure as a reminder of his life and works. It is intriguing to ponder why it was published 20 years
after his death. Perhaps it was to mark the centenary of his birth, or maybe interest in his work was growing
(or waning). Regardless, it is a touching celebration of the scientist, and a fine example of personal
publishing in this period.
The Library operates a sponsorship scheme to help preserve and restore its rare books. For more information, contact
Michael McKimm in the library, or see the Sponsor A Book page on the Society’s website:
www.geolsoc.org.uk/sponsorabook

SPONSOR A BOOK – update
Michael McKimm writes: As our appeal approaches its third year, we are pleased to add to the list of our many
sponsors Dr Christopher Howells, whose generous donation allowed us to restore Murchison’s Siluria (1854)
and two editions of Edward Hull’s Coal-fields of Great Britain (1873 and 1881). The Library thanks Dr Howells
for sponsoring these three items, which are now preserved for future generations.
If you would like to be involved in the Sponsor A Book appeal, a list of titles in need of conservation is
available at www.geolsoc.org.uk/sponsorabook. Or perhaps there is a particular author in our historic collection
that interests you? Donations of any amount are always welcome!

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.
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Offsite access - three more journals!

E-journal special issues

Offsite access to Carbonates and evaporites, Journal
of the Geological Society of India, and
Paläontologische Zeitschrift is now available for
Fellows of the Society. English is the main language of
publication of all of these journals. Visit the Virtual
Library
(www.geolsoc.org.uk/gsl/op/preview/info/lyellcentre)
to read more about online access to these journals
and the other 60+ e-journals provided by the Library.

A list of recently published special or thematic ejournal issues with details of their subjects is now
available on the E-journals section of the Virtual
Library at
http://www.geolsoc.org.uk/gsl/op/prev/info/lyellcentre/
ejournals/page8003.html. These include both freely
available open access journals and the Library’s
subscribed offsite access journals.

recruitment

International Conference:

The Geology of
Unconventional Gas Plays
4 - 7 October 2010

The Geological Society, Burlington House, Piccadilly, London
REGISTRATION NOW OPEN
It is generally recognised that unconventional gas resources will make up a major part of our future
energy needs. In recent years there has been a marked increase in interest in these resources from
industry and especially amongst the major western oil and gas companies. Many of the technical issues
surrounding unconventional gas plays revolve around the complex engineering solutions required to
commercially exploit them. The aim of this conference however is to specifically address the geoscience
issues related to their exploration and exploitation.
We invite oral and poster presentations on the following themes:

•
•
•
•
•

Convenors:
Paul Doubleday
(Statoil)

Stephen Laubach
(The University of Texas)

Overviews of Unconventional Gas Plays
Shale Gas
Tight Gas Reservoirs
Coalbed Methane
Gas Hydrates

Within each theme we welcome contributions that address any relevant geoscience issue, such as
petroleum system analysis, reservoir geology, geophysical evaluation, structural geology and fracture
prediction as well as case studies on particular plays, basins or fields.
We aim to bring together key figures in industry and academia active in both established unconventional
gas plays of North America and emerging plays of Europe, plus other plays around the globe.
The following speakers have agreed to deliver keynote talks:

Lois Atterton

• Richard Chuchla (ExxonMobil) - Unconventional Gas Resources:
An Integrated Global Perspective

(Statoil)

• Ken Chew (IHS & Morenish Mews, UK) - European Unconventional Gas Plays

Jaquie Bond

• Prof. Terry Engelder (Penn. State Univ.) - Shale Gas

(ExxonMobil)

• Prof. Dan Jarvie (Texas C.U./IFP) - Shale Gas
• Prof. Brian Horsfield (GFZ Potsdam) - Shale Gas
• Steve Cumella (Bill Barrett Corp.) - Tight Gas Sandstones
• Andrew Scott (Consultant) - Coal Bed Methane
• Tim Collett (USGS) - Gas Hydrates
• Prof. Graham Westbrook (Univ. Birmingham) - Gas Hydrates
Please send all abstracts and sponsorship enquires
to Paul Doubleday at doubled@statoil.com
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

At the forefront of petroleum geoscience
www.geolsoc.org.uk/petroleum
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ĞƐ ĨŽƌƌǇ
ƌ ǇŽƵƌĚŝĂƌ
ŽƵƌ ĚŝĂƌǇ

ϱƚŚ&ůŽŽƌ͕ϵĞƌŬĞůĞǇ^ƚƌĞĞƚ͕>ŽŶĚŽŶ͕tϭ:ϴt
ϱƚ
Ś&ůŽŽƌƌ͕ϵĞƌŬ
͕
ĞůĞǇ^ƚƌĞĞƚ͕>ŽŶĚŽŶ͕tϭ:ϴ
ƚ
t
ǁ
ǁǁ͘ƉĞƐŐď͘ŽƌŐ͘ƵŬƉĞƐŐďΛƉĞƐŐď͘ŽƌŐ͘ƵŬ
ǁǁǁ͘ƉĞƐŐď͘ŽƌŐ͘ƵŬƉĞƐŐďΛƉĞƐŐď͘ŽƌŐ͘ƵŬ
ƚϬϮϬϳϰϬϴϮϬϬϬĨϬϮϬϳϰϬϴϮϬϱϬ
ƚϬϮϬϳϰϬϴϮϬ
ϬϬϬĨϬϮϬϳϰϬϴϮϬϱϬ

dŚĞĨŽůůŽǁŝŶŐŚŝŐŚůŝŐŚƚƐW^'ĨŽƌƚŚĐŽŵŝŶŐĞǀĞŶƚƐ͕ĨŽƌŵŽƌĞŝŶĨŽƌŵĂƟŽŶŽŶĂůůŽƵƌĞǀĞŶƚƐƉůĞĂƐĞǀŝƐŝƚŽƵƌǁĞďƐŝƚĞ
dŚĞĨ
ŽůůŽǁŝŶŐŚŝŐŚůŝŐŐŚƚƐW^'ĨŽƌƚŚĐŽŵŝŶŐĞ
ĞǀĞŶƚƐ͕ĨŽƌŵŽƌĞŝŶĨŽƌŵĂƟŽŶŽŶĂůůŽƵƌĞ
Ɵ
ǀĞŶƚƐƉůĞĂĂƐĞǀŝƐŝƚŽƵƌǁĞďƐŝƚĞ
^ƚŽŶĞ
^ƚŽŶĞůĞǇ>ĞĐƚƵƌĞ^ĞƌŝĞƐ͕ŚƵƌĐŚ,ŽƵƐĞŽŶĨĞƌĞŶĐĞĞŶƚƌĞ͕>ŽŶĚŽŶ͕ϱKĐƚŽďĞƌϮϬϭϬ
ĞůĞǇ>ĞĐƚƵƌĞ^ĞƌŝĞƐ͕ŚƵƌĐŚ,ŽƵƐĞ
ĞŽŶĨĞƌĞŶĐĞĞŶƚƌĞ͕>ŽŶĚŽŶ͕ϱKĐƚŽďĞƌϮϬϭϬ
'ĞŽůŽŐǇŝŶƚŚĞŶƚŚƌŽƉŽĐĞŶĞŽƌǁŚǇĞŶǀŝƌŽŶŵĞŶƚĂůŝƐƚƐƐŚŽƵůĚƐƚŽƉŚƵŐŐŝŶŐƚƌĞĞƐĂŶĚŚƵŐŐĞŽůŽŐŝƐƚƐŝŶƐƚĞĂĚ
'ĞŽů
ŽŐǇŝŶƚŚĞŶƚŚƌŽƉŽĐĞŶĞ Žƌ ǁŚǇĞ
ĞŶǀŝƌŽŶŵĞŶƚĂůŝƐƚƐ ƐŚŽƵůĚ ƐƚŽƉŚƵŐŐŝŶŐƚƌĞĞƐĂŶĚŚƵŐŐĞŽůŽŐŝƐƚƐ ŝŶƐƐƚĞĂĚ
ďǇ:ƵůŝĂŶZƵƐŚ^ĐŝĞŶĐĞŽƌƌĞƐƉŽŶĚĞŶƚĨŽƌŚĂŶŶĞůϰEĞǁƐ
ďǇ:Ƶ
ƵůŝĂŶZƵƐŚ^ĐŝĞŶĐĞŽƌƌĞƐƉŽŶĚĞŶƚ ĨŽƌ ŚĂŶŶĞů ϰ EĞǁƐ
dŚĞW^'ĂƌĞƉƌŽƵĚƚŽĂŶŶŽƵŶĐĞ:ƵůŝĂŶZƵƐŚǁŝůůďĞŽƵƌŝŶĂƵŐƵƌĂůƐƉĞĂŬĞƌƚŽůĂƵŶĐŚŽƵƌ^ƚŽŶĞůĞǇ>ĞĐƚƵƌĞ^ĞƌŝĞƐŝŶŵĞŵŽƌǇŽĨ
dŚĞW
W^'ĂƌĞƉƌŽƵĚƚŽĂŶŶŽƵŶĐĞ:ƵůŝĂĂŶZƵƐŚǁŝůůďĞŽƵƌŝŶĂƵŐƵƌĂůƐƉĞĂŬĞƌƚŽůĂƵŶĐŚŽƵƌ^ƚŽŶĞůĞǇ>ĞĐƚƵƌĞ^ĞƌŝĞƐŝŶŵĞŵŽƌ
Ğ
ǇŽĨ
WƌŽĨĞƐƐŽƌZŽďĞƌƚ^ƚŽŶĞůĞǇ͘
WƌŽĨĞƐƐŽƌ
Ğ
ZŽďĞƌƚ ^ƚŽŶĞůĞǇ͘
dŚĞW^'ǁĞƌĞŚŽŶŽƵƌĞĚƚŚĂƚŽď^ƚŽŶĞůĞǇ͛ƐĨĂŵŝůǇŐĂǀĞƚŚĞŝƌƉĞƌŵŝƐƐŝŽŶĨŽƌƵƐƚŽŶĂŵĞƚŚŝƐŶĞǁƐĞƌŝĞƐŽĨĞŵŝŶĞŶƚůĞĐƚƵƌĞƐĂŌĞƌ
dŚĞ W
W ^' ǁĞƌĞ ŚŽŶŽƵƌĞĚ ƚŚĂƚ Žď ^ƚŽŶĞůĞǇ ͛Ɛ ĨĂŵŝůǇŐĂǀĞƚŚĞŝƌƉĞƌŵŝƐƐŝŽŶĨŽƌ ƵƐ ƚŽ ŶĂŵĞ ƚŚŝƐ ŶĞǁ ƐĞƌŝĞƐ ŽĨ ĞŵŝŶĞŶƚ ůĞĐƚƵƌĞƐ ĂŌĞƌ
ƐƵĐŚĂŶĞƐƚĞĞŵĞĚĂŶĚǁĞůůŬŶŽǁŶŵĞŵďĞƌŽĨŽƵƌŝŶĚƵƐƚƌǇ͘
ƐƵĐŚĂŶĞƐƚĞĞŵĞĚĂŶĚǁĞůůŬŶŽǁŶŵĞŵ
ŵďĞƌŽĨŽƵƌŝŶĚƵƐƚƌǇ͘

(DUOV&RXUW:DUZLFN5RDG/RQGRQ
1RYHPEHU

WdyϮϬϭϬ͕ϮϯͲϮϱEŽǀĞŵďĞƌ
>ŽĐĂƟŽŶ͊>ŽĐĂƟŽŶ͊>ŽĐĂƟŽŶ͊


WdyϮϬϭϬŝƐŽŶƚŚĞŵŽǀĞƚŽ
ĂƌůƐŽƵƌƚϮ͕>ŽŶĚŽŶ

dŚŝƐĞǆĐŝƟŶŐŶĞǁǀĞŶƵĞŽīĞƌƐƚŚĞĨŽůůŽǁŝŶŐĂĚǀĂŶƚĂŐĞƐ͗
x dŚĞǆŚŝďŝƟŽŶ,ĂůůĂŶĚĐƵƐƚŽŵďƵŝůƚŽŶĨĞƌĞŶĐĞĞŶƚƌĞĂƌĞŽŶƚŚĞƐĂŵĞůĞǀĞůĂŶĚ
ĂĚũĂĐĞŶƚ͕ƉƌŽǀŝĚŝŶŐĞĂƐǇĂĐĐĞƐƐĨŽƌĂůůĂƩĞŶĚĞĞƐďĞƚǁĞĞŶƚŚĞĞǆŚŝďŝƟŽŶĂŶĚƚŚĞƚĞĐŚŶŝĐĂů
ĐŽŶĨĞƌĞŶĐĞ
x ĐĐĞƐƐŝďŝůŝƚǇʹĂƌůƐŽƵƌƚŝƐŽŶƚŚĞŵĂŝŶŝƐƚƌŝĐƚĂŶĚWŝĐĐĂĚŝůůǇůŝŶĞƐ
x dŚĞŝŶĨƌĂƐƚƌƵĐƚƵƌĞĂƌŽƵŶĚĂƌůƐŽƵƌƚŽīĞƌƐĂǀĂƐƚĂŶĚǀĂƌŝĞĚĐŚŽŝĐĞŽĨƌĞƐƚĂƵƌĂŶƚƐĂŶĚ
ďĂƌƐ
KƌŐĂŶŝƐŝŶŐĂŶĚdĞĐŚŶŝĐĂůŽŵŵŝƩĞĞƐ
tĞĂƌĞǀĞƌǇƉůĞĂƐĞĚƚŽĂŶŶŽƵŶĐĞWƌŽĨ:ŽŶ'ůƵǇĂƐǁŝůůďĞŚĂŝƌŵĂŶŽĨƚŚĞKƌŐĂŶŝƐŝŶŐŽŵŵŝƩĞĞ͕:ŽŶ͛Ɛ
ĞǆƚĞŶƐŝǀĞĞǆƉĞƌŝĞŶĐĞĂŶĚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŝŶĚƵƐƚƌǇǁŝůůďĞĂŐƌĞĂƚĂƐƐĞƚƚŽƚŚĞƉůĂŶŶŝŶŐŽĨWdy
ϮϬϭϬ͘KŶĂĐĐĞƉƟŶŐƚŚĞƌŽůĞ:ŽŶƐĂŝĚ͕͞WdyϮϬϬϴŝƐŐŽŝŶŐƚŽďĞĂƚŽƵŐŚĂĐƚƚŽĨŽůůŽǁ͘EŽŶĞƚŚĞůĞƐƐ


/ĂŵůŽŽŬŝŶŐĨŽƌǁĂƌĚƚŽǁŽƌŬŝŶŐǁŝƚŚƚŚĞŽƌŐĂŶŝƐŝŶŐƚĞĂŵƚŽĚĞůŝǀĞƌĂŶŽƵƚƐƚĂŶĚŝŶŐWdyϮϬϭϬ͕ŽŶĞ
ǁŚŝĐŚĞǆĐĞĞĚƐƚŚĞĞǆƉĞĐƚĂƟŽŶƐŽĨĞǆŚŝďŝƚŽƌƐ͕ƐƉĞĂŬĞƌƐĂŶĚĚĞůĞŐĂƚĞƐ͘͟
tĞ ĂůƐŽ ǁĞůĐŽŵĞ ƌ KůŝǀĞƌ YƵŝŶŶ ǁŚŽ ǁŝůů ďĞ ŽƵƌ dĞĐŚŶŝĐĂů ŚĂŝƌŵĂŶ͘  KůŝǀĞƌ ĐŽŵďŝŶĞƐ Ă ǁĞĂůƚŚ
ŽĨƚĞĐŚŶŝĐĂůĞǆƉĞƌŝĞŶĐĞǁŝƚŚǇŽƵƚŚĨƵůĞŶƚŚƵƐŝĂƐŵǁŚŝĐŚǁŝůůďĞŽĨďĞŶĞĮƚƚŽďŽƚŚƚŚĞdĞĐŚŶŝĐĂůĂŶĚ
KƌŐĂŶŝƐŝŶŐŽŵŵŝƩĞĞƐ͘
ǆŚŝďŝƟŽŶ
ǆŚŝďŝƟŽŶƐƉĂĐĞŝƐŶŽǁĂǀĂŝůĂďůĞ͕ƉůĞĂƐĞƐĞĞƚŚĞŇŽŽƌůĂǇŽƵƚŝŶƚŚŝƐEĞǁƐůĞƩĞƌ͘ĂƌůǇďŽŽŬŝŶŐŽĨ
ďŽŽƚŚƐƉĂĐĞŝƐƌĞĐŽŵŵĞŶĚĞĚĂƐŚŽƚƐƉŽƚƐĂƌĞŽŌĞŶŽǀĞƌͲƐƵďƐĐƌŝďĞĚ͘
&ŽƌĂ^ƉĂĐĞƉƉůŝĐĂƟŽŶ&ŽƌŵƉůĞĂƐĞĚŽǁŶůŽĂĚĨƌŽŵƚŚĞWdyǁĞďƉĂŐĞƐ͗ǁǁǁ͘ƉĞƚĞǆ͘ŝŶĨŽ
ŽƌĐŽŶƚĂĐƚƚŚĞW^'ŽĸĐĞʹdĞů͗ϬϮϬϳϰϬϴϮϬϬϬ͕&Ăǆ͗ϬϮϬϳϰϬϴϮϬϱϬ
ŽƌĞŵĂŝů͗ƉĞƐŐďΛƉĞƐŐď͘ŽƌŐ͘ƵŬ͘
^ƉŽŶƐŽƌKƉƉŽƌƚƵŶŝƟĞƐ
ŽŵƉĂŶŝĞƐĐĂŶƐƉŽŶƐŽƌƚŚŝƐĞǀĞŶƚĞŝƚŚĞƌƚŚƌŽƵŐŚƐƉĞĐŝĮĐŝƚĞŵƐ͕ƐŽĐŝĂůĞǀĞŶƚƐŽƌŐĞŶĞƌĂů
ƐƉŽŶƐŽƌƐŚŝƉ͘^ĞĞŽƵƌƐƉŽŶƐŽƌƉĂŐĞŝŶƚŚŝƐŶĞǁƐůĞƩĞƌ͘ĂƌůǇƐƉŽŶƐŽƌƐŚŝƉĚĞůŝǀĞƌƐŵĂǆŝŵƵŵĞǆƉŽƐƵƌĞ
ĂŶĚŝŵƉĂĐƚĨŽƌǇŽƵƌĐŽŵƉĂŶǇĂŶĚŝƐĂŶĞǆĐĞůůĞŶƚǁĂǇŽĨƌĞŝŶĨŽƌĐŝŶŐǇŽƵƌďƌĂŶĚ͘ŽŵƉƌĞŚĞŶƐŝǀĞ
ĂĐŬŶŽǁůĞĚŐĞŵĞŶƚǁŝůůďĞŐŝǀĞŶƚŽƐƉŽŶƐŽƌƐŽŶƚŚĞWdyǁĞďƐŝƚĞ͕ŝŶƚŚĞŶĞǁƐůĞƩĞƌĂŶĚŽĨĐŽƵƌƐĞĂƚ
ƚŚĞĞǀĞŶƚŝƚƐĞůĨ͘
WdyŽŵŵŝƩĞĞŵĞŵďĞƌƐĂƌĞǀŽůƵŶƚĂƌǇĂŶĚƚŚĞW^'ĞǆƚĞŶĚƐƉĞĐŝĂůƚŚĂŶŬƐƚŽĂůůŝŶĚŝǀŝĚƵĂůƐĨŽƌ
ƚŚĞŝƌƟŵĞĂŶĚĐŽŵŵŝƚŵĞŶƚĂŶĚƚŽƚŚĞŝƌĐŽŵƉĂŶŝĞƐĨŽƌƚŚĞŝƌƐƵƉƉŽƌƚŽĨWdyϮϬϭϬ͘

%XVLQHVV'HVLJQ&HQWUH,VOLQJWRQ/RQGRQ
'HFHPEHU

(YHQW,QIRUPDWLRQ
(YHQW
,QIRUPDWLRQ

dŚĞW^'ĂŶĚĂƌĞƉůĞĂƐĞĚƚŽĂŶŶŽƵŶĐĞƚŚĞϴƚŚƐŚŽǁŝŶƚŚĞŝƌŚŝŐŚůǇƐƵĐĐĞƐƐĨƵůƐĞƌŝĞƐ
ŽĨWƌŽƐƉĞĐƚ&ĂŝƌƐʹƚŚĞh<͛ƐůĞĂĚŝŶŐŶĞƚǁŽƌŬŝŶŐĞǀĞŶƚĨŽƌĞǆƉůŽƌĂƟŽŶĂŶĚĚĞǀĞůŽƉŵĞŶƚ͘
ͻ ǆŚŝďŝƟŽŶ
tŝƚŚƚŚĞĂŶŶŽƵŶĐĞŵĞŶƚŽĨƚŚĞϮϲƚŚƌŽƵŶĚ͕ƚŚĞĞǆŚŝďŝƟŽŶƉƌŽǀŝĚĞƐĂůŝǀĞůǇĨŽƌƵŵĨŽƌďŽƚŚ
WƌŽƐƉĞĐƚŽƌƐĂŶĚEŽŶͲWƌŽƐƉĞĐƚŽƌƐƚŽƉƌŽŵŽƚĞĂŶĚĚŝƐĐƵƐƐƚŚĞŝƌŵŽƐƚƌĞĐĞŶƚŽƌƉƌĞǀŝŽƵƐ
ƉƌŽƐƉĞĐƚƐ͘
ͻ WƌŽŐƌĂŵŵĞ
ƉĂƌĂůůĞůƐƉĞĂŬĞƌƉƌŽŐƌĂŵŵĞƚŽŝŶĐůƵĚĞƚŚĞŚŝŐŚůǇƉŽƉƵůĂƌ͞WƌŽƐƉĞĐƚƐƚŽ'Ž͟ƐĞƐƐŝŽŶƐǁŝůů
ďĞŚĞůĚƚŚƌŽƵŐŚŽƵƚƚŚĞƚǁŽĚĂǇĞǀĞŶƚ͘dŚĞƟŵĞƚĂďůĞĨŽƌƚŚĞƉƌŽŐƌĂŵŵĞŝƐďĞŝŶŐƉƌĞƉĂƌĞĚ͘
/ĨǇŽƵǁŽƵůĚůŝŬĞƚŽƐƵďŵŝƚĂƉƌĞƐĞŶƚĂƟŽŶ͕ƉůĞĂƐĞĐŽŶƚĂĐƚƐƚĞǀĞ͘ŐĂƌƌĞƩΛĐŚĞǀƌŽŶ͘ĐŽŵ͘

ͻ ǀĞŶŝŶŐZĞĐĞƉƟŽŶ

dŽďĞŚĞůĚŝŶƚŚĞĞǆŚŝďŝƟŽŶŚĂůůŽŶƚŚĞĞǀĞŶŝŶŐŽĨƚŚĞŽƉĞŶŝŶŐĚĂǇ͕ϭϱĞĐĞŵďĞƌ͘
ŶĞƚǁŽƌŬŝŶŐŽƉƉŽƌƚƵŶŝƚǇĨŽƌĚĞůĞŐĂƚĞƐ͕ƐƉĞĂŬĞƌƐĂŶĚĞǆŚŝďŝƚŽƌƐƚŽƌĞůĂǆĂŶĚĞŶũŽǇĂŐůĂƐƐ
ŽĨǁŝŶĞ͘
ͻ ZĞŐŝƐƚƌĂƟŽŶ
ZĞŐŝƐƚƌĂƟŽŶŝƐĂǀĂŝůĂďůĞŽŶůŝŶĞŽƌĐŽŵƉůĞƚĞƚŚĞĨŽƌŵŝŶƚŚŝƐEĞǁƐůĞƩĞƌĂŶĚĞŵĂŝů͕ĨĂǆŽƌ
ŵĂŝůƚŽƚŚĞW^'ŽĸĐĞ͘
ͻ ^ƉŽŶƐŽƌƐŚŝƉ
/ĨǇŽƵǁŽƵůĚůŝŬĞƚŽƉƌŽŵŽƚĞǇŽƵƌĐŽŵƉĂŶǇĂƚƚŚĞĞǀĞŶƚ͕ŵĂŶǇƐƉŽŶƐŽƌŽƉƉŽƌƚƵŶŝƟĞƐĂƌĞ
ĂǀĂŝůĂďůĞ͘
dŽĞǆŚŝďŝƚ͕ƌĞŐŝƐƚĞƌ͕ƐƉŽŶƐŽƌĂŶĚŵŽƌĞŝŶĨŽƌŵĂƟŽŶƉůĞĂƐĞǀŝƐŝƚ͗
ǁǁǁ͘ƉĞƐŐď͘ŽƌŐ͘ƵŬ
9$75HJLVWUDWLRQ1XPEHU±5HJLVWHUHG&KDULW\1XPEHU

Wdy͕ĂƌůƐŽƵƌƚϮ͕>ŽŶĚŽŶ͕ϮϯͲϮϱEŽǀĞŵďĞƌ ϮϬϭϬ
Wdy͕ĂƌůƐŽƵƌƚϮ͕>ŽŶĚŽŶ͕ϮϯͲϮϱEŽǀĞŵďĞƌϮϬϭϬ
WdyŝƐƚŚĞůĂƌŐĞƐƚh<ĐŽŶĨĞƌĞŶĐĞĂŶĚĞǆŚŝďŝƟŽŶĚĞĚŝĐĂƚĞĚƚŽŽŝůĂŶĚŐĂƐĞǆƉůŽƌĂƟŽŶ͘dŚĞŽŶĨĞƌĞŶĐĞƚŚĞŵĞƚŚŝƐǇĞĂƌǁŝůůďĞ͚&ƌŽŵ
Wd
yŝƐƚŚĞůĂƌŐĞƐƚh<ĐŽŶĨĞƌĞŶĐĞĂŶĚ
ĚĞǆŚŝďŝƟŽŶĚĞĚŝĐĂƚĞĚƚŽŽŝůĂŶĚŐĂƐĞ
Ă ǆƉůŽƌĂƟŽŶ͘dŚĞŽŶĨĞƌĞŶĐĞƚŚĞĞŵĞƚŚŝƐǇĞĂƌǁŝůůďĞ͚&ƌŽŵ
sŽůĂƟůŝƚǇƚŽsĂůƵĞ͛ĂŶĚĂĨƵůůƚĞĐŚŶŝĐĂůƉƌŽŐƌĂŵŵĞŝƐƉůĂŶŶĞĚ͘
sŽůĂƟůŝƚǇƚ
Ɵ
Ž sĂůƵĞ͛ ĂŶĚ Ă ĨƵůů ƚĞĐŚŶŝĐĂůƉ
ƉƌŽŐƌĂŵŵĞŝƐƉůĂŶŶĞĚ͘
EtƚŽƚŚĞǆŚŝďŝƟŽŶŇŽŽƌƚŚŝƐǇĞĂƌŝƐƚŚĞŝŶƚƌŽĚƵĐƟŽŶŽĨƚŚĞ'ƌĂĚƵĂƚĞĂƌĞĞƌĞŶƚƌĞĂŶĚƚŚĞŽůůĂďŽƌĂƟŽŶŽŶĨĞƌĞŶĐĞ͕ĂƐƵďͲ
Et
t ƚŽƚŚĞǆŚŝďŝƟŽŶŇŽŽƌƚŚŝƐǇĞĂƌ ŝƐƐ ƚŚĞ ŝŶƚƌŽĚƵĐƟŽŶ ŽĨ ƚŚĞ 'ƌĂĚƵĂƚĞ ĂƌĞĞƌ ĞŶƚƌĞ ĂŶĚ ƚŚĞ ŽůůĂďŽƌĂƟŽŶ ŽŶĨĞƌĞŶĐĞ͕ĂƐƵďͲ
ĐŽŶĨĞƌĞŶĐĞǁŝƚŚŝŶƚŚĞŵĂŝŶĞǀĞŶƚ͘
ĐŽŶĨĞƌ
Ğ ĞŶĐĞǁŝƚŚŝŶƚŚĞŵĂŝŶĞǀĞŶƚ͘
tŝƚŚƚŚĞƐĞĂĚĚŝƟŽŶĂůĨĞĂƚƵƌĞƐĂƌůƐŽƵƌƚϮƉƌŽŵŝƐĞƐƚŽďĞĂǀŝďƌĂŶƚĨŽƌƵŵƚŽĞǆĐŚĂŶŐĞŝĚĞĂƐĂŶĚǀŝĞǁƚŚĞůĂƚĞƐƚƚĞĐŚŶŝĐĂůĂĚǀĂŶĐĞƐ
tŝƚŚ ƚŚĞƐĞ ĂĚĚŝƟŽŶĂů ĨĞĂƚƵƌĞƐ ĂƌůƐŽ
ŽƵƌƚϮƉƌŽŵŝƐĞƐ ƚŽ ďĞ Ă ǀŝďƌĂŶƚ ĨŽƌƵ
Ƶŵ ƚŽ ĞǆĐŚĂŶŐĞ ŝĚĞĂƐ ĂŶĚ ǀŝĞǁ ƚŚĞĞ ůĂƚĞƐƚ ƚĞĐŚŶŝĐĂů ĂĚǀĂŶĐĞƐ
ǁŝƚŚŝŶƚŚĞŝŶĚƵƐƚƌǇ͘ŽŵƉůĞŵĞŶƟŶŐƚŚĞĐŽŶĨĞƌĞŶĐĞĂŶĚĞǆŚŝďŝƟŽŶŝƐĂĨƵůů^ŽĐŝĂůWƌŽŐƌĂŵŵĞĂůůŽǁŝŶŐŶĞƚǁŽƌŬŝŶŐŽƉƉŽƌƚƵŶŝƟĞƐĨŽƌ
ǁŝƚŚŝ
ŝŶ ƚŚĞ ŝŶĚƵƐƚƌǇ͘ŽŵƉůĞŵĞŶƟŶŐƚŚ
ŚĞĐŽŶĨĞƌĞŶĐĞ ĂŶĚ ĞǆŚŝďŝƟŽŶ ŝƐ Ă ĨƵ
Ƶůů ^ŽĐŝĂů WƌŽŐƌĂŵŵĞ ĂůůŽǁŝŶŐŶĞƚǁ
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ϮϬϭϬ
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ǁŽƌŬŝŶŐĞǀĞŶƚ ĨŽƌ ĞǆƉůŽƌĂƟŽŶ ĂŶĚ Ě
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ǆŚŝď
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tŝƚŚ
tŝƚŚƚŚĞĂŶŶŽƵŶĐĞŵĞŶƚŽĨƚŚĞϮϲƚŚƌŽƵŶĚ͕ƚŚĞĞǆŚŝďŝƟŽŶƉƌŽǀŝĚĞƐĂůŝǀĞůǇĨŽƌƵŵĨŽƌďŽƚŚWƌŽƐƉĞĐƚŽƌƐĂŶĚEŽŶͲWƌŽƐƉĞĐƚŽƌƐƚŽ
ƚŚĞ ĂŶŶŽƵŶĐĞŵĞŶƚ ŽĨ ƚŚĞ ϮϲƚŚ ƌŽƵŶĚ͕ƚŚĞĞ
Ž
ǆŚŝďŝƟŽŶƉƌŽǀŝĚĞƐ Ă ůŝǀĞůǇĨ
Ğ ŽƌƵŵ ĨŽƌ ďŽƚŚ WƌŽƐƉĞĐƚŽƌƐ ĂŶĚ
Ě EŽŶͲWƌŽƐƉĞĐƚŽƌƐ ƚŽ
Ɖƌ
ƉƌŽŵŽƚĞĂŶĚĚŝƐĐƵƐƐƚŚĞŝƌŵŽƐƚƌĞĐĞŶƚŽƌƉƌĞǀŝŽƵƐƉƌŽƐƉĞĐƚƐ͘
Žŵ
ŵŽƚĞĂŶĚĚŝƐĐƵƐƐƚŚĞŝƌŵŽƐƚƌĞĐĞŶƚŽƌƉƌ
ƚ
ĞǀŝŽƵƐƉƌŽƐƉĞĐƚƐ͘
WƌŽŐƌĂŵŵĞ
Wƌ
ŽŐƌĂŵŵĞ
ƉĂƌĂůůĞůƐƉĞĂŬĞƌƉƌŽŐƌĂŵŵĞƚŽŝŶĐůƵĚĞƚŚĞŚŝŐŚůǇƉŽƉƵůĂƌ͞WƌŽƐƉĞĐƚƐƚŽ'Ž͟ƐĞƐƐŝŽŶƐǁŝůůďĞŚĞůĚƚŚƌŽƵŐŚŽƵƚƚŚĞƚǁŽĚĂǇĞǀĞŶƚ͘
ƉĂƌ
ƌĂůůĞůƐƉĞĂŬĞƌƉƌŽŐƌĂŵŵĞƚŽŝŶĐůƵĚ
ĚĞƚŚĞŚŝŐŚůǇƉŽƉƵůĂƌ͞WƌŽƐƉĞĐƚƐƚŽ'Ž͟ƐĞƐƐŝŽŶƐǁŝůůďĞŚĞůĚƚŚƌŽƵŐŚŽƵƚƚŚĞƚǁŽĚĂǇĞǀĞŶƚ͘
ǀĞŶŝŶŐZĞĐĞƉƟŽŶ
ǀĞŶŝŶŐZĞĐĞƉƟŽŶ
ddŽďĞŚĞůĚŝŶƚŚĞĞǆŚŝďŝƟŽŶŚĂůůŽŶƚŚĞĞǀĞŶŝŶŐŽĨƚŚĞŽƉĞŶŝŶŐĚĂǇ͕ϭϱĞĐĞŵďĞƌ͘ŶĞƚǁŽƌŬŝŶŐŽƉƉŽƌƚƵŶŝƚǇĨŽƌĚĞůĞŐĂƚĞƐ͕ƐƉĞĂŬĞƌƐ
ŽďĞ
Ž ĞŚĞůĚŝŶƚŚĞĞǆŚŝďŝƟŽŶŚĂůůŽŶƚŚĞĞǀĞŶŝŶŐŽĨƚŚĞŽƉĞŶŝŶŐĚĂǇ͕ϭϱĞĞĐĞŵďĞƌ͘ŶĞƚǁŽƌŬŝŶŐŽƉƉŽƌƚƵŶŝƚǇĨŽƌĚĞůĞŐĂƚĞƐ͕ƐƉĞĂŬĞƌƐ
ĂŶĚ
ĂŶĚĞǆŚŝďŝƚŽƌƐƚŽƌĞůĂǆĂŶĚĞŶũŽǇĂŐůĂƐƐŽĨǁŝŶĞ͘
ĞǆŚŝďŝƚŽƌƐ ƚŽ ƌĞůĂǆĂŶĚĞŶũŽǇĂŐůĂƐƐƐŽĨǁŝŶĞ͘
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RECRUITMENT

www.

.com

Software for Engineers, Geologists
and Geoscientists in Industry and
Research

In my experience,

about 30% of shallow groundwater
monitoring boreholes

Contouring & Terrain modelling
Geotechnical
Mapping
Cross
sections

Borehole
logging

Grain size
analysis

Borehole
Surveying

Bespoke
software
development

Training &
support

Geological data
management

GeoMEM Ltd.
www.geomem.com
geomem.tel

Do yours?

3D modelling &
visualisation

GeoMEM supply and support products from: GeoMEM;
Golden Software; Rockware; GAEA Technologies; Mitre
Software; GEOsoft; Synergy; TLC and Downhole Surveys.

All contact details available at:

leak!

Tel: +44(0)1828 650 618
Email: info@geomem.com
Fax: +44(0)1828 650 628
For latest news follow us on Twitter:

twitter.com/geomem

To ĮŶĚ out:
ĐŽŶƚĂĐƚ ũŽŚŶďůĂĐŬΛŝŶƐŝƚƵƐŽůƵƟŽŶƐ͘ĐŽ͘ƵŬ
DĞƚŚŽĚƐ ŽƵƚůŝŶĞĚ ŝŶ “PrĂĐƟĐĂů ĐĂƵƐĞƐ Žf ƐůƵŐ ƚĞƐƚ error͟ ŝŶ
YƵĂƌƚ͘ :͘ ŶŐŝŶĞĞƌŝŶŐ 'ĞŽůŽŐy & HǇĚroŐĞŽůŽŐǇ, VŽů͘ 43, ƉĂŐĞƐ ϯ45 - 358

The Geological Society

CAREERS DAY 2010
LOOKING FOR INDUSTRY TALENT
LONDON AREA
GEOLOGIST GEOPHYSICIST
Novas Consulting is a well established niche oil and gas
consultancy, specialising in due diligence work. We operate
on a global basis and have a broad and varied client base.
We pride ourselves in delivering high quality, rapid turnaround
projects based on insightful subsurface analysis. Due to our
growing workload, we have vacancies for two subsurface
staff to join our small, dynamic team.
We seek candidates with moderate industry experience (5-15
years as a guideline) who have been exposed to a range of
exploration, appraisal and development projects. Time spent
working in a small company would be an advantage. Ideally,
you are self-motivated, keen to develop and can turn your
hand to a variety of tasks. You must be pragmatic and able
rapidly to assimilate large amounts of data and focus on the
critical technical tasks that will meet client objectives.
Interested? Want to know more?
Please send your cv to Leigh Tinson at
admin@novasconsulting.com

For further information on the company, visit us at

www.novasconsulting.com
28

Geoscientist

Wednesday 10 November 2010
East Midlands Conference Centre, Nottingham
Careers Day is for geosciences undergraduates and postgraduates to ﬁnd out
about the latest career developments and opportunities.
The day will run from 10am - 3.30pm followed by a beer reception, and will
include presentations and an exhibition fair.

Registration
There is a £10 registration fee to attend this event. This fee covers all delegate
material, refreshments, lunch and a beer at the reception. Alternatively, you can
bring your own lunch and refreshments and we will waive your registration fee.
For further information and to register your attendance,
please contact Leila Taleb: Email: leila.taleb@geolsoc.org.uk
Tel: 020 7434 9944 Website: www.geolsoc.org.uk/events

serving science and profession

Continuing Professional Development (CPD) Courses
•7-9 September Surpac Foundation Solids & Block Modelling Workshop. Venue: Coalville. The Surpac Foundation, Solids & Block Workshop
is an amalgamation of both the Foundation course and the Solids and Block Modelling workshops. It is a comprehensive 3 day workshop
designed for new users of Surpac and will aid in solidifying the users’ knowledge of Surpac’s solids modelling capabilities. The course will also
examine in details the steps necessary for Block Modelling in Surpac. GSL Members receive a 15% discount, please mention this when
registering. Contact: Gemcom T: +44 (0) 1530 835554 E: sales-eu@gemcomsoftware.com W: www.gemcomsoftware.com
•8 September Groundwater Sampling. Venue: Birmingham. The requirements of the Water Framework Directive have given a new emphasis
to the need for groundwater quality monitoring, and for obtaining reliable and reproducible data. This workshop will help to broaden your
understanding and gain a hands-on appreciation of the range of equipment now available for different sampling methods, including 3 well
volume purging, low flow (or “micro-purge”) and passive sampling. It will also familiarise you with up to date R&D including the concept of
flow-weighted averaging and the problems associated with mixing in boreholes. Contact: Julie Rose T: 0121 733 3533
E: Julie.rose@waterrauk.com W: www.waterrauk.com/Pages/general/training.asp
•8-11 September Extractive Industry Geology Conference 2010. Venue: Portsmouth. The Extractive Industry Geology 2010 conference will be
held at the School of Earth and Environmental Sciences at the University of Portsmouth. This event is for geo-professionals associated with the
industrial extraction of rocks and minerals, including those involved in geology, hydrogeology, geotechnical engineering, restoration and afteruse, reserves and resources and quarry design and planning. The conference includes two days of presentations, plus pre- and postconference field trips. Contact: Mark Pritchard (EIG Secretary) T: +44 (0)1608 819330 E: MarkP@pgwassoc.co.uk W: www.eigconference.org
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 by ESI Ltd, visit www.esinternational.com or contact CoursesUK-ESI@esinternational.com

SEPTEMBER

•For endorsed courses run by FUGRO Engineering Services, visit www.fes.co.uk/courses or contact s.poulter@fes.co.uk
Geoscience
Information
Group

•6-7 September Data Management Workshop and Knowledge Exchange Venue: Dynamic Earth, Edinburgh. A unique two-day international forum and
knowledge exchange organised by the PESGB and the Geological Society, featuring a range of interactive workshops, knowledge cafes, and practical
demonstrations reviewing case histories, lessons learnt and examples of best-practice in the energy sector. Contact: Duncan McKay
E: duncan.mcKay@conocophillips.com
•6 September LoPro: The Value of Low Yield Aquifers. Venue: University of Edinburgh. Low yield aquifers, also known as low productivity aquifers, are of
great importance in large parts of the world, particularly with respect to supporting local water supply as well as providing baseflow to surface waters and
wetlands. Contact: Isla Smail E: isla.smail@sepa.org.uk Brighid O Dochartaigh E: beod@bgs.ac.uk

South East
Regional

7 September Water Quality and the Impact of Land Use. Gatwick Manor Hotel, Crawley. Time: 1800 for 1830. Speaker – Jan Hookey, Environment
Agency.

•8 September A Lot of Hot Air: Degassing and Volcanic Eruptions. Venue: Burlington House. A Shell London Lecture. Speaker – Marie Edmonds, University
of Cambridge. The exsolution of gases lowers magma density during its ascent through the crust and influences buoyancy as well as its rheological properties.
How fast the magma ascends, the formation of bubbles and how efficiently the melt and gas can segregate from one another in the volcanic conduit largely
determines the style of the volcanic eruption at the surface. This lecture will examine the process of magma degassing and volcanic eruptions using
observations from large scales using satellite-based instruments, down to the microscopic scale using observations of crystals and melt in the erupted rocks.
Contact: Leila Taleb T: 020 7432 0981 F: 020 7494 0579 E: leila.taleb@geolsoc.org.uk.
South West
Regional

•15 September Guided walk of the Building Stones around the centre of Exeter with Mike Barr Venue: Exeter City Centre. Meet at 6:30pm outside Cathedral
- limited numbers so booking is required. Approximately 60 minutes, with pub finish for those so inclined! For booking contact: Cathy Smith E:
swrg@geolsoc.org.uk
•15 September Unconventional Resources Evening Lecture. Venue: Burlington House. Co-organised by SPE and SPEE. Three presentations will offer differing
perspectives on the assessment of unconventional resources. Speakers: The Investor - Paul Wheeler, Bank of America, Merrill Lynch; The Independent Auditor Paul Chernik, ERC; The Operator - Dave Decker, BG. The event will start at 6pm with tea & coffee on arrival with the first talk starting at 6.30pm. The talks will
be followed by a panel discussion and refreshments in the Lower Library. Contact: Steve Whalley E: steve.whalley@geolsoc.org.uk F: 020 7494 0579

East Anglia
Regional

•21 September Monitored Natural Attenuation in Fractured Chalk. Venue: he Maltings, Ship Lane, Ely, CB7 4BB, Ely. Speaker: Dr Rachel Dewhurst. Time:
1900. Monitored Natural Attenuation (MNA) is increasingly becoming an accepted remedial technology for sites where engineered remediation solutions are
not practicable or cost-effective. However, when applying the Environment Agency’s guidance on the assessment and monitoring of natural attenuation of
contaminants in dual porosity aquifers, it can be difficult to obtain the appropriate evidence to prove that natural attenuation is occurring. Using data from RAF
Mildenhall and two other case studies in the Chalk, the issues with obtaining good evidence of natural attenuation will be discussed. Contact: Sarah Thomson
T: 07843 202249 E: Sarah.Thomson@uk.mwhglobal.com.

Can’t find your meeting? Visit www.geolsoc.org.uk – full, accurate, up-to-date

CALENDAR

•21-23 September William Smith Meeting 2010 - Landscapes Into Rock Venue: Burlington House. The aim of this meeting is to bring together geoscientists
from different sub-disciplines to address the problem of the interactions between erosional and depositional landscapes, sediment routing systems and the
building of stratigraphy. By studying these interactions we gain a better understanding of the dynamics of the coupling between exhumation, erosion, transport
and deposition of sediment in source to sink systems, and an enhanced ability to invert stratigraphy for forcing mechanisms. Contact: Leila Taleb T: 020 7432
0981 F: 020 7494 0579 E: leila.taleb@geolsoc.org.uk.
•28-29 September Nuclear Waste Management: Research Challenges for the Future (2010) Venue: Fitzwilliam College, Cambridge. This conference will
address key questions for the next generation of nuclear waste researchers. What are the emerging research priorities, and what progress is being made? How
are those in historically distinct disciplines to work together to address new challenges? What skills are required for research and delivery of a geological
disposal programme, and how can funding and implementation bodies be configured to encourage talented scientists to build long-term careers in this area?
Please visit the website for registration details. Contact: Kevin Murphy E: kevin@minersoc.org
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PAST CARBON ISOTOPIC EVENTS
AND FUTURE ECOLOGIES:
PALAEOANALOGUE CIEs AND CURRENT BIOSPHERE & ECOLOGICAL
CHANGE AS GUIDES TO THE 22ND CENTURY AND BEYOND

2nd and 3rd November 2010
The Geological Society, Burlington House
The biosphere and many of its ecosystems are currently changing
due to global warming in an manner unprecedented for many million
years. Research shows that abrupt environmental perturbations of the
late Palaeocene to early Eocene some 55 million years ago, and also
of some earlier periods, might be used as biospheric and ecological
palaeoanalogues for present-day and future global change.
This two-day discussion meeting sees invited presentations from
internationally renowned geoscientists and ecologists in environmental
and palaeoenvironmental change. The meeting will bring together
scientists and policymakers from a range of disciplines to explore how
current geological and ecological synergies illuminate our understanding
of what planet Earth might be like 100 years or more in the future.

FOR FURTHER INFORMATION CONTACT: Georgina Worrall. Tel: +44 (0)20 7432 0983
Email: georgina.worrall@geolsoc.org.uk or visit our website: www.geolsoc.org.uk/events

CONVENORS:
Jonathan Cowie
Concatenation Science Communication:
science-com.concatenation.org

Dr Anthony Cohen
The Open University

INVITED SPEAKERS INCLUDE:
Dr Manuel Barange
Plymouth Marine Laboratory

Dr Peter Mayhew
University of York

Dr Andy Ridgwell
University of Bristol

Professor Jim Zachos
University of California, Santa Cruz

crossword
Crossword no. 139 set by Platypus
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Win a Special Publication of your choice!
7

6

8

The winner of the July Crossword puzzle prize draw was Roger Epps of
Alton, Hampshire.
9

11

10

All correct solutions will be placed in the draw, and the winner’s name
printed in the November issue. The Editor’s decision is final and no
correspondence will be entered into. Closing date – September 21.
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16

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.

17
18

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.

19
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Name
24

25

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

26

Fellowship Number

27

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

Address for correspondence

28

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

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

Solutions: July

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

Across: 1 Hamra 4 Whirlwind 9 Reactants 10 Vital 11 Archaeopteryx 14 Year 15 Liturgical
18 Ideologies 19 Stet 21 Countermanded 24 Sinai 25 Adherence 27 Eternally 28 Naxos
Down: 1 Hermatypic 2 Moa 3 Astral 4 Winnowing 5 Inset 6 Leverage 7 Intoxicated 8 Daly
12 Coalescence 13 Elatedness 16 Unearthly 17 Aleutian 20 Matron 22 Trail 23 Isle 26 Nix

...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
.....................................................................Postcode .......................................................

Across

Down

1 Vertical sheet intrusions (4)
4 Trilobite knobs (9)
9 Sedimentary versions of 1 across (9)
10 Sign of embarrassment - at drinking slightly pink white wine? (5)
11 Dense, baryte based liquid used to control and sweep the well (8,5)
14 Cut off small portions (4)
15 Usual behavioural consequence of being drunk (10)
18 Succeeding against obstacles (10)
19 Well known academic mess consisting of strawbereries, cream and
meringue (4)
21 Map makers (13)
24 Giverny gardener (5)
25 Existence in something else (9)
27 Miss the morning alarm (9)
28 Famous salt that is likely to make you race (5)

1 Erosion of a landscape (10)
2 Short slang sleep (3)
3 Short, violent gust (6)
4 A three-year period (9)
5 Albertan hot-spring town (5)
6 Bounces back (8)
7 Communal washing place (11)
8 Seedy neighbourhood not far from the Geological Society of London (4)
12 Glittering with ever changng colours (11)
13 Naked seed plant (10)
16 State of possession (9)
17 Adds to itself extraneously, like a growing planetesimal (8)
20 Native euphorbia weed with milky purgative sap (6)
22 Compound containing at least one oxygen atom (5)
23 Ordnance (4)
26 Us, Latinly (3)
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