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FROM THE EDITORS DESK:

Thank you

G

eoscientist, in partnership
with our publisher,
CenturyOne, and through
the respected opinion
survey company Research
by Design, has just concluded its
first reader survey for some years. It
is the most extensive we have ever
conducted, and the first to be run by an
independent organisation. All data are
now in, and in a future issue we shall
reveal its conclusions at greater length.
I just wanted to take this opportunity to
thank all of you who participated at any
stage – as part of the telephone survey,
as one of a focus group, or in response
to our emails.
It would be premature to reveal what
we already know from the qualitative
survey, but for the moment the headline
news is that the second stage, (three
emails to all Fellows, inviting you to
click on a link and complete an online
questionnaire) netted 3,117 results - a
truly staggering response rate of 28%.
Now – if you have never had the
experience of commissioning an
opinion survey, 28% might not sound
very high. But let me tell you that it
is more than merely good; it is almost
unheard-of. Putting it into local
context, it is about three times as great
as the response rate to our annual
elections. One might be tempted to
conclude that the Fellowship cares three
times as much about Geoscientist as it

does about who is President.
At the very least, you clearly feel
motivated about your Fellowship
magazine, and that gladdens my heart
as your Editor. It could mean of course
that you have a large number of diverse
complaints; but from what we already
know from the qualitative survey, I am
confident that this is not going to be the
story.
Since its first issue, following
the merger of GSL and IG in 1991,
Geoscientist has been editorially
independent - the cornerstone of
its success as a magazine. It is the
magazine of the Fellowship, not ‘the
Society’. The Trustees continue to show
great confidence in me, the Editorial
Board under Editor in Chief Peter
Styles, and in you the Fellowship,
in that they are prepared to spend
such a lot of your money on an organ
of communication over which they
hold no sway. Such maturity and
sophistication does them great credit,
which we are duty-bound to return
by continuing to provide you with a
magazine you can trust, which engages
your interest, and reinforces your
loyalty.
This survey will inform our
development, now and into the more
distant future, when inevitably the
magazine will find itself entrusted to
other hands than mine. Thank you
once again.

DR TED NIELD NUJ FGS, EDITOR - TED.NIELD@GEOLSOC.ORG.UK

@TedNield @geoscientistmag
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GEOSCIENTIST SOCIETY NEWS

SOCIETYNEWS

What your society is doing
at home and abroad, in
London and the regions

Geology STEM Ambassadors

Amy Ball (left) and colleague help to inspire
the next generation of geoscientists

Help to inspire the next
generation, says Amy Ball.
Science, technology, engineering
and mathematics (STEM) industries
are recognised as a vital element
of the overall UK economy, and
geoscience in particular underpins
many of society’s most important
issues. However skills shortages in
these areas threaten our capacity
for growth, so we’re keen to engage
younger generations in STEM
subjects to minimise this skills gap.
Topics such as climate change,
natural hazards and energy
resources already form considerable
parts of both the primary and
secondary school curricula in
science and geography; but as
geology is not often taught as a
single subject, students and teachers
may not recognise it as a separate
science, and career options are left
unexplored.
To address this, the Geological
Society has joined forces with
STEM Learning, who run the STEM
Ambassadors scheme. STEM
Ambassadors are volunteers,
from a broad range of jobs and
backgrounds, who are passionate
about inspiring young people.
Through this scheme the Society
will be encouraging anyone who is

Society Awards 2018
Nominations
interested in geology outreach to sign
up as a Geology STEM Ambassador.
We will also be encouraging
teachers to request Geology STEM
Ambassadors to give geosciencethemed talks and workshops
in schools. To support this we
are developing additional useful
resources for both Ambassadors and
teachers to use in the classroom.

Fellows of the Society are invited to submit
nominations for the Society’s Awards for 2018 to the
Awards Committee, writes Stephanie Jones.
Full details of how to make nominations are on the website at: www.geolsoc.org.uk/About/Awards-Grantsand-Bursaries.
Nominations must be received at the Society no later
than 29 September 2017.

➤ If you are interested in
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signing up to become a
Geological Society STEM
Ambassador; want to request
a STEM Ambassador at your
school; or just wish to
find out more about the
scheme, please visit
W: www.geolsoc.org.uk/
STEMAmbassadors.
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MyGSL relaunch
Next month, the Society will launch the new MyGSL
membership portal, writes Miriam Purdue.
Users will be able to update personal information, renew
Fellowship and update Continuous Professional Development
(CPD) records.

What can I expect?
When launched, Fellows will be able to see a new MyGSL welcome
page, linked from the Geological Society website. From this page
you will be able to edit your profile and update personal information,
including login and password. You will be able to choose your own
login and password and ensure that all data is up to date. There
will also be options to change and update payment methods, set
up Direct Debits and manage subscriptions. (This will only be for
membership subscriptions: payment for events and the bookshop
remain unchanged.)
A new Continuous Professional Development (CPD) system has
been developed to meet the new requirements, published in January
2017*. You will be able to add personal development goals and track
progress, upload documents and write overall reflections for each
year.
You will also be able to submit both Fellowship and Chartership
applications online, as well as request feedback and upload
documents. You will also be able to pay online and check ongoing
progress of the application in real-time.

When?
The new MyGSL portal is due to be launched next month (August),
though at time of writing the final ‘go-live’ date is still to be finalised.
Around this time Fellows will be asked to verify personal data
including email addresses. From then on you will use the new
MyGSL and will then be responsible for ensuring that your details are
kept up to date.

What next?
Future plans include development of the website, incorporating
meetings and the bookshop, facilitating the submission of proposals
and providing a more effective way of searching for Earth-science
related material. Other options include providing interactive online
forums for collaborating with other Fellows and incorporating more
mobile technologies.
We will be communicating more about these changes in coming
months.

➤ If you have any questions or concerns, please contact me,

the Project Manager, at E: miriam.purdue@geolsoc.org.uk

*2017 CPD Scheme, January 2017 http://www.geolsoc.org.uk/Membership/
CPD-and-Training/New-2017-CPD-Scheme

FUTURE MEETINGS
Dates for meetings of Council and Ordinary General Meetings until JULY 2017 will be as follows:
u OGMs:
2017: 20 September,
22 November,
2018: 7 February, 4 April

u Council:
2017: 20&21 September (residential)
22 November,

2018: 7 February, 4 April
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IN MEMORIAM WWW.GEOLSOC.ORG.UK/OBITUARIES

Programme: 2017

THE SOCIETY NOTES WITH SADNESS THE PASSING OF:

Meetings of the Geological Society
Discussion Group (formerly the
Geological Society Club) are 18.30 for 1900,
when dinner is served. Attendance is open to
all members of the Society. For up to date information
concerning topics for discussion and speakers,
please go to:

Absolom, Sydney Stuart *
Armitage, John *
Ayers-Morgan, Christopher *
Butcher, Norman Edward *
Davis, Robert Vincent *
Drysdall, Alan Roy *
Gardener, Roger *
Geddes, James D*§
Howell, Frank Travis *
Jenner-Clarke, Hugh Clifford David *
Marshall, Mr John A *
Morgan, Daniel *

Mussett, Alan Ernest
Palmer, Stephen J *
Piffaretti, Joseph*
Pipes, Kenneth P *
Rawcliffe, Eric *
Robson, David *
Shanklin, John Kenneth
Smith, Robert L *
Stokes, David R *
Whitlow, Roy *
Wright, Ernest *
Young, Paul Ivor *

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 (*). The symbol § indicates that biographical material has
been lodged with the Society.
If you would like to contribute an obituary, please email ted.nield@geolsoc.org.uk to
be commissioned. 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.

W: http://bit.ly/2qIhMtu
◆ Tuesday 4 July.Denbies Winery,
Dorking (Day trip)
◆ Tuesday 19 September.Burlington
House (London W1J 0BG)
◆ Thursday 19 October. Athenaeum
(London SW1Y 5ER)
◆ Wednesday 8 November. Bumpkins Restaurant
(London SW7 3RD)
◆ Wednesday 6 December. Athenaeum
(London SW1Y 5ER)

➤ Please contact Caroline Seymour

on carolines@nubianconsulting.co.uk
for more information and to make a reservation

Latest news from the Publishing House
Jenny Blythe has the latest from the Geological Society Publishing House
The Weng’an Biota (Doushantuo Formation): an Ediacaran window
on soft-bodied and multicellular microorganisms
The Weng’an Biota is a fossil Konservat-Lagerstätte in
South China that is c.570–609 myr old and provides an
unparalleled snapshot of marine life during the interval in
which molecular clocks estimate that animal clades were
diversifying. It yields fossils that are three-dimensionally
preserved in calcium phosphate with cellular and
sometimes subcellular ﬁdelity.

Petroleum Geoscience Thematic set on the geological
storage of CO2, gas and energy
Captures emerging themes on sustainable use of the
subsurface
Explores common ground between geological storage of
CO2 and cyclic storage of energy
Includes review papers on the low-carbon energy
transition and seismic risk management
Papers on the geoscience of energy storage
Papers on different aspects of CO2 storage

u Read the open access paper http://dx.doi.org/10.1144/jgs2016-142

u View the thematic set in the Lyell Collection

New Book Geochemistry and Geophysics of Active
Volcanic Lakes
This volume brings together scientiﬁc papers on
volcanic lakes, which include studies of their structure,
applications to volcano surveillance, as well as a number
of innovative methods of sampling and data acquisition.
This collection of papers will become a benchmark
for researchers dealing with volcanic lakes and wet
volcanoes.

First papers published online

 Available to purchase in print at www.geolsoc.org.uk/sp437
 Available in the Lyell Collection as part of the Full Book
Collection (for subscribing fellows)
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Principles of sustainability and physics as a basis for the
low-carbon energy transition
 Read here http://dx.doi.org/10.1144/petgeo2016-046
Compressed air energy storage in porous formations: a
feasibility and deliverability study
 Read here http://dx.doi.org/10.1144/petgeo2016-049
Hydrogen storage in a heterogeneous sandstone
formation: dimensioning and induced hydraulic effects
 Read here http://dx.doi.org/10.1144/petgeo2016-050

GEOSCIENTIST SOAPBOX

Oil in a changing climate
Oil has a rosy future despite the threat of climate change,
says David Waltham*

Feedback

So, the only serious debate concerns how far
temperatures will rise. The crux is feedback;
the well-understood, small, direct warming
from CO2 is only a problem if it is amplified.
Here, too, the weight of evidence is clear;
palaeoclimate, historical and computer-model
studies independently indicate that climate
exhibits strong positive feedback.
The oil business must therefore adjust: but
this does not mean that our industry - which
played a leading role in global improvements
in quality of life throughout the 20th Century
- is doomed. Far from it. Most obviously, we
cannot just turn off the oil-taps tomorrow. The
result would be a catastrophe far worse than
the one we’re trying to avoid—global famine,

wars and massive habitat destruction by
desperate people. But no-one has seriously
proposed such a drastic strategy.
In contrast, I’m not convinced that any
reduction in hydrocarbon supply is needed.
The required rate of CO2 decline is 1-2%
per year and there are ways to achieve this
while maintaining a healthy oil industry.
Carbon capture and storage, together
with a steady switch from oil to gas for
energy, goes a long way. And then there’s
petrochemicals.

Feedstock

Petrochemicals account for 11% of
consumption and this will continue to grow
with global GDP. That growth can replace
much of the gradual decline resulting
from decarbonizing our transport and
energy systems. The argument is a little
simplistic—some petrochemical carbon
ends up in the atmosphere—but the longterm future of oil lies in the stuff we make
rather than in transport and energy. Oil is
a valuable commodity and we should stop
setting fire to it.
Public debate has become highly
polarized on many important topics, but
problems are much better met by grownup conversations that acknowledge the 50
shades of grey in any complex issue. In
the case of the future of hydrocarbons, we
should resist the cosy myth that there’s
a ‘war’ between environmentalism and
big-oil, with everyone required to nail
their colours to one or other mast. We
must not forget that the oil industry has
been, and continues to be, overwhelmingly
good for humanity – though there are
demonstrable down-sides.
Any other approach to the issue—
such as denying that there is a globalwarming problem—does a serious
disservice to our industry and gives the oil
business a bad name.
*David Waltham is Professor of Geophysics and
Programme Director, MSc Petroleum Geoscience
by Distance Learning, Royal Holloway.
E: D.Waltham@rhul.ac.uk

SOAPBOX
CALLING!
Soapbox is open to contributions
from all Fellows. You can always
write a letter to the Editor, of
course: but perhaps you feel you
need more space?
If you can write it entertainingly in
500 words, the Editor would like
to hear from you. Email your piece,
and a self-portrait, to
ted.nield@geolsoc.org.uk.
Copy can only be accepted
electronically. No diagrams, tables
or other illustrations please.
Pictures should be of print
quality – please take photographs
on the largest setting on your
camera, with a plain background.
Precedence will always be given
to more topical contributions. Any
one contributor may not appear
more often than once per volume
(once every 12 months).

~

Y

ou’d expect a Petroleum-MSc Director
to say that, and it is undeniably hard
for someone in my position to be
unbiased, but here’s my view anyway.
The lazy solution would be to
embrace climate-change scepticism - but
that’s not scientifically tenable. There are
three relevant questions: Is the recent CO2
rise natural or man-made? Will that rise lead
to temperature increases of several degrees?
Are such temperature rises dangerous? Two
of these can be answered in the affirmative
immediately; the correlation been industrial
output and atmospheric rise is close while the
geological record shows that changing climates
are associated with extinction events.

OIL IS
A VALUABLE
COMMODITY
AND WE SHOULD
STOP SETTING
FIRE TO IT

~

DAVID WALTHAM
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MONTANA
TREASURE

Image: Yerko Espinoza/shutterstock.com

Susannah
Maidment*
describes a new
stegosaur from
Montana whose
distribution sheds
new light on
dinosaur ecology
Above: New fossil discoveries in Montana’s
Morrison Formation allow ecological deductions
about Stegosaurus spp
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f you were to ask a
room full of seven-yearolds what a Stegosaurus
looked like, they’d have
no problem describing
to you the armoured dinosaur
with a double row of plates and
spines extending from its neck
to the end of its tail. Stegosaurs
are some of the most easilyrecognisable dinosaurs.
But their iconic status
belies their rarity as fossils:
stegosaurs are some of the least
well-known of the bird-hipped
(ornithischian) dinosaurs. Their
fossils tend to be fragmentary
– indeed, most genera are
represented by only a single
specimen! Consequently, much
remains unknown about their
palaeobiology and lifestyles.

Morrison Formation

Stegosaurus, from the USA, is the bestknown member of the group, which
also includes genera from the UK and
across Europe, China, and Tanzania.
Stegosaurus is known from the Morrison
Formation, a swathe of Upper Jurassic
fluvial and overbank strata that crop
out all the way from Montana in the
north to New Mexico in the south.
Remains of dinosaurs from the
Morrison were first discovered in
Colorado and Wyoming in the latter
part of the 19th Century, and the
Formation has been intensively studied
ever since. Stegosaurus fossils from the
Morrison are now known from Utah,
Colorado, and southern Wyoming;
but none had ever been found in the
thinner, and more poorly-known,
Morrison sediments of Montana, the
so-called ‘Treasure State’.

~

THEIR ICONIC STATUS BELIES THEIR RARITY AS FOSSILS:
STEGOSAURS ARE SOME OF THE LEAST WELL-KNOWN OF THE
BIRD-HIPPED (ORNITHISCHIAN) DINOSAURS

~

Reconstruction
of the
carnivorous
dinosaur
Allosaurus

In the summer of 2015, a field crew
from the Museum of the Rockies was
excavating in a dinosaur quarry near
Livingston, Montana. The site had
previously produced remains of the
meat-eating dinosaur Allosaurus and
of the giant sauropod Camarasaurus.
Montana State University (MSU)
undergraduate Jack Wilson was working
in the quarry that summer; and as he
scraped off the soft grey mudstone
from a layer of orange, fine-grained
sandstone, something flat, black and
shiny caught his eye.
He called over Cary Woodruff, an
MSU Masters student, who was running
the dig. Cary says: “I saw the surface
texture and I immediately knew what it
was: a plate from a Stegosaurus”. Over
the following days and weeks, the dig
crew found limb bones and vertebrae

specimen. The skull was extremely well
preserved. Although it was fractured
into five blocks, this fragmentation
allowed me to build up a very clear
Intact skull
picture of the internal structure of the
It was not until sometime afterwards, back skull bones and braincase. The palate
in the prep lab, while gently removing
is the best preserved of any stegosaur
sediments from around the bones, did the from anywhere in the world - shedding
Museum preparators find that most rare
light on the anatomy of the fragile bones
and prized of all elements - a complete
connecting the roof of the mouth and
and intact skull. Cary knew that very few braincase. And, based on the structure
complete stegosaur skulls were known
of the vertebrae, I was immediately able
from anywhere in the world. He also
to identify the specimen as Stegosaurus
knew that no stegosaurs of any kind had
mjosi - an extremely rare species known
been described from Montana. Suspecting only from four specimens - all from the
that the specimen might be something
State of Wyoming.
new and interesting, he got in contact with
Small
me, and asked me to visit the Museum of
the Rockies to work on it. The Geological Something that immediately struck me
when I first saw this new specimen was
Society kindly provided a grant to help
how small it was. I suspected that it
me do this*.
might not have been fully grown at time
I was excited when I first saw the
close to the plate, which they excavated,
jacketed (picture), and returned to the
Museum of the Rockies for preparation.

WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | JULY 2017 | 11

▼

Discovery

Reconstruction
by Mark A
Stevenson of
the herbivore
Camarasaurus,
discovered in
the Morrison
Formation by
Oramel Lucas in
1877 and named
by E Drinker
Cope

▼

of death – so, to investigate that, we cut
thin sections of the leg bones.
The texture of bone tissue can
provide an indication of growth stage
of an animal. Bone that was deposited
rapidly, while the animal was growing
quickly in youth, contains many spaces
for blood vessels. If, on the other hand,
it was deposited slowly - after growth
had slowed significantly in adulthood
- the bone texture would be denser.
Sure enough, when we looked at the
leg-bone tissue under the microscope,
we found that the individual’s growth
had not yet slowed at time of death. It
was probably a ‘sub-adult’.
We compared the size of the new
specimen to other specimens of
Stegosaurus that had been examined
for ontogenetic stage in the same way.
We found that our specimen was still
smaller than specimens of the betterknown species Stegosaurus stenops,
that had been about the same age when
they died.

MOR chief
preparator
Bob Harmon
readies the
field jacket
containing
the Livingston
stegosaur for
return to the
Museum

Distribution

Cary Woodruff
(left) and Jack
Wilson, who
discovered
the specimen,
examine the
prepared
bones in
the MOR
collections

The occurrence of the new specimen,
representing a rare species, far up in
the north of the Morrison depositional
basin, prompted me to investigate the
distribution of Stegosaurus within the
formation. I went to the Paleobiology
Database (PBDB; www.paleobiodb.org)
- an online resource that aims to record
every published fossil occurrence.
Fortunately, the database is
relatively complete for dinosaurs, and
occurrence and location data can be
directly downloaded for visualization
in a GIS package. Of 40 Stegosaurus
specimens in the PBDB, 36 are
referable to S. stenops, and only four

GEOSCIENTIST FEATURE

▼

to S. mjosi. Intriguingly, S. stenops is
found predominantly in Utah, Colorado,
and southern Wyoming, while S. mjosi
is known only from Wyoming and
Montana.
The fossil record, however, does not
faithfully chronicle the distribution
patterns of past life. It is beset by many
biases that skew the data. The absence
of S. stenops from Montana could be a
sampling bias: many more excavations
have been carried out in the betterexposed Morrison of Utah and Colorado
than in the tree-covered rolling hills of
Montana.
However, after about 150 years of
excavation in the Morrison of Utah and
Colorado, not a single individual of S.
mjosi has been found. Based on available
data, therefore, it appears that these two
species of Stegosaurus were latitudinally
segregated in the Morrison depositional
basin. S. mjosi seems to have occupied
the wetter, cooler, northern parts of the
basin, while S. stenops occupied the arid
south. We really need more discoveries
of complete or nearly complete skeletons
in Montana and Wyoming to test this
hypothesis, however.

Size and climate

Among living herbivore species,
large size has been considered as an
adaptation to arid climates. This is
because physiological life-processes
scale with body mass to the 0.75 – or, in

other words, larger animals can get by
on less nutritious food than their smaller
relatives can. Large animals also have
a longer stride, meaning that they can
reach more disparate food sources using
less energy.
One of the most intriguing observations
of our work on the Livingston stegosaur is
that it suggests that S. mjosi was a smaller
species than S. stenops. Perhaps the large
size of S. stenops was an adaptation to the
arid climates of the south Morrison basin.
The documentation of new fossil finds
like this is important. Each new discovery
helps to shed new light on the lifestyles of
the animals in question, which in turn can
help us examine the ecosystems in which
they lived, and so allows us to understand
some of the most pressing ecological
questions of our own time - such as how
ranges of large terrestrial vertebrates
will change in response
to changing climatic
conditions. u
*Susannah Maidment, who
received the Lyell Fund of
the Geological Society on
President’s Day last month, is Senior
Lecturer in Geology at the University of Brighton.
At the time of this research, she was a Junior
Research Fellow at Imperial College. Her research
was supported by the Society’s Edmund Johnson
Garwood Fund. For more information on applying
for a Society Research Grant in 2018, go to
W: www.geolsoc.org.uk/grants
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Above: Cast of extinct Stegosaurus on display at the
Senckenberg Museum in Frankfurt
Middle: The skull, in ventral view, looking at the palate.
The front of the skull is to the left and the first few
vertebrae are attached on the right. The scale bar is
equal to 10cm
Bottom and left: Reconstruction of Stegosaurus,
dinosaur ‘icon’

~
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LARGE ANIMALS
ALSO HAVE A LONGER
STRIDE, MEANING THAT
THEY CAN REACH MORE
DISPARATE FOOD
SOURCES USING LESS
ENERGY

~
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READERS’
LETTERS

Geoscientist welcomes readers’ letters. These are published
as promptly as possible in Geoscientist Online and a selection
printed each month. Please submit your letter (300 words or
fewer, by email only please) to ted.nield@geolsoc.org.uk.
Letters will be edited. For references cited in these letters,
please see the full versions at www.geolsoc.org.uk/letters

Sir, In response to the letter by Howard Dewhirst (8 March, 2017), I would like to draw readers’
attention to a recent paper by Foster et al. (2017) in Nature Communications (details below).
Their careful geological study demonstrates that the evolution of our climate on geological
timescales is largely driven by variations in the magnitude of total solar irradiance (TSI) and
changes in the greenhouse gas content of the atmosphere. The slow increase in TSI over the
past 420 million years was almost completely negated by a long term decline in atmospheric
CO2, which was most likely caused by negative feedback from increased silicate weathering
plus the expansion of land plants, which worked together to ensure Earth’s habitability.
Foster et al’s geological data and conclusions are amply supported by the palaeoclimate
literature, which I recommend to all. Examples include one by the GSL’s Lyell medallist for
2010, Bill Ruddiman (see below). Indeed, it is fair to say that several of our recent GSL
medallists wholeheartedly agree with Ruddiman’s (hence also Foster’s) take on how our climate
system works, and the role of greenhouse gases in it (e.g. Lyell medallists Nick Shackleton,
1987; John Imbrie, 1991; Al Fischer, 1992; Mike Leeder, 1993; Harry Elderfield, 2003; Nick
McCave, 2009; and Eric Wolff, 2012; Wollaston medallists Wally Broecker, 1990; James
Lovelock, 2006; and Maureen Raymo, 2014; and Murchison medallist Bob Berner, 1996).
This is not new science – indeed among the first geologists to explore the link between CO2
and climate were Sweden’s Arvid Högbom and the USA’s T C Chamberlin, in the 1890s. Much
of our understanding of the role of CO2 in contributing to the control of our climate comes from
the publications of geochemists (e.g. Berner) and palynologists (e.g. Dana Royer and Dave
Beerling FRS), which may be unfamiliar to our ‘regular’ geologists. Indeed, much of this new
understanding was unknown when, like Howard Dewhirst, I studied geology in the 1960s.
CO2 and its potential effects on climate rate hardly a mention for example in the great Arthur
Holmes’s Principles of Physical Geology (1965).
A vast body of geological, geochemical and palynological literature bearing on past climate
change and its implications for the future has emerged in the past 30 years, much of it shut
away in the scientific journals and so unfortunately available only to those with paid access. It
was to remedy that deficiency that a group of us helped the GSL to put together its climate
change statements in 2010 and 2013 (which the reader can access on the GSL website’s
Policy page), and that I summarised much of the relevant literature in my book ‘Earth’s Climate
Evolution’, 2015.
None of this has anything directly to do with the so-called ‘IPCC consensus’, nor is it
informed by what the IPCC has to say. It is geologically based, as are the publications listed
below, and as is the work done by the medallists listed above. So before we opt for Howard
Dewhirst’s suggestion that the GSL hold a meeting on the topic, perhaps we could persuade
him to catch up on the geological literature, rather than worrying about whatever the IPCC may
say.
In one of the key findings of recent literature, in 2013, Frederic Parrenin and colleagues
reported in Science that a careful re-examination of the ages of ice and air bubbles in Antarctic
ice cores demonstrated that there was in effect zero delay between warming and the natural
emission of CO2, not the 800-year delay in CO2 emission quoted by Howard Dewhirst. The old
paradigm has been overturned.
Scepticism does indeed have its place in science, but geological knowledge is moving on.
Unless we keep up, our scepticism will be misplaced. Let’s all read the relevant and up-to-date
geological literature on climate change, starting with the GSL statements.

COLIN SUMMERHAYES, SCOTT POLAR RESEARCH INSTITUTE, CAMBRIDGE
FURTHER READING
• Foster, G.L., Royer, D.L., and Lunt, D.J., 2017, Future climate forcing potentially without
precedent in the last 420 million years. Nature Comms. DOI: 10.1038/ncomms14845.
• Ruddiman, W.F., 2014, Earth’s Climate: Past and Future. W.H. Freeman.
• Beerling, D., 2007, The Emerald Planet. Oxford Uni. Press.
• Bender, M.L., 2013, Paleoclimate. Princeton Primers in Climate. Princeton Uni. Press.
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Managing Risks
across the Mining and
Oil & Gas Lifecycle

Sharing an
Uncertain World:
Lessons in
Managing Risk

10-12 July 2017

13-14 July 2017

Events will be held at a central London venue
The industries of the extractives sector face many risks
of a similar nature. This conference brings together
operators and service providers from both mining and
oil & gas to explore our understanding of these risks
and methods by which we can better manage them.

The Geological Society, Burlington House, London

Session themes will cover:
l

The decision to explore for a resource, and potentially
extract it, poses a wide array of opportunities and
threats.
l Will there be anything of worth in the ground, and
can you prove it?
l Do you have the technical skill to extract, process,
or produce it both economically and responsibly?
l Will you be able to gain and retain your licence to
operate?
l Will the need for your resource, and price it
commands be sustained throughout the life of
your asset?
l What will your legacy be when you walk away
from site?

l

The more robustly we can answer these questions and
manage their accompanying risks, the more successful
our projects will be.

l

l

l
l

l

What is risk, how do different sectors and disciplines
approach it and how does it leave us vulnerable at
different scales?
Lessons for Earth Scientists from other sectors with a
heightened exposure, e.g. aviation, healthcare, big
engineering
Different sectors’ experience of management of risk,
from the organisational level down to the modelling of
uncertainties around given activities
Best practices for communicating geoscience risks to
decision makers, other sectors and the public at large
The nature of the Earth’s hazards and how they
translate into meaningful and dramatic consequences
for society, e.g. for finance, urban development,
contingency planning
How we can best use technology to identify, manage
and communicate risks and their uncertainties
Understanding the dangers and exceptional capabilities
of human behaviour under event-based stress through
to consideration of long-range natural hazards

Convenors:
Glen Burridge (Glen Burridge & Associates)
Sarah Gordon (The Geological Society/Satarla)
Georgina Worrall (The Geological Society)

Convenors
Sarah Gordon (Satarla/The Geological Society)
Glen Burridge (Glen Burridge & Associates)
Georgina Worrall (The Geological Society)

Speakers include:

10-11 July
Workshops into key risks faced by both mining and
oil & gas.

12 July
Tips on managing risks from our operators’ CEOs,
Heads of Geoscience and Chief Risk Officers.

Tim Atkinson (aviation)
Laurance Donnelly (IUGS-IFG, Arup)
Stephen Hallett (DREAM CDT, Cranfield)
Bill McGuire (UCL)
Major General (Ret’d) Mungo Melvin CB OBE
Colin Stevenson (Crocodiles of the World)

For further information please contact:

For further information please contact:

Georgina Worrall: georgina.worrall@geolsoc.org.uk
Web: www.geolosc.org.uk/mogrisk17

Georgina Worrall: georgina.worrall@geolsoc.org.uk
Web: www.geolosc.org.uk/uncertainworld17

Conference sponsored by

Conference
sponsored by
Good Business
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COMMON

AS MARL

Thanks to geology, and some ancient laws,
your electricity bill may contravene your
rights, says Myc Riggulsford*

Charter of the free

Top: Myc Riggulsford
Upper Middle: The Charter of the Forest was issued in
November 1217 as a codicil to Magna Carta (1215)
Lower Middle: Seal of Henry III, vintage engraved
illustration. Colorful History of England, 1837
Bottom: Piscary, the right to take fish, also includes
rabbits, which explains many things - like why you buy
them in fishmongers to this day
Facing page: The Charter of the Forest 1217

▼

The Charter starts with Henry III offering to
give back any illegally seized hunting areas:
“In the first place, all the forests which King
Henry our grandfather made forest shall be
viewed by good and law-worthy men, and
if he made forest any wood that was not his
demesne to the injury of him whose wood it
was, it shall be disafforested.”
Then, he offers redress, to the users of
land that was legally the Crown’s, but from
which people were excluded so that the
King could enjoy the chase: “And if he
made his own wood forest, it shall remain
forest, saving common of pasture and other
things in that forest to those who were
accustomed to have them previously.”
Since 1066 all land belonged to the King,
except those granted to other noble families
and churchmen – which by extension today,
means everywhere covered by the Crown
Estates and held by the Government and
local councils on our behalf.
So there we have it. If your family were
used to carrying wood, bark or charcoal on

Photo: Kelly Nelson/Shutterstock.com

This ‘Charter of the Forest’ was first issued
on 6 November 1217 as a complement or
codicil to the Magna Carta of 1215. It was
reissued in 1225, and merged with the
Magna Carta in 1297. Magna Carta, far
from giving us our rights as free citizens,
simply prevented Kings – first John and
then his son Henry III - from taxing or
imprisoning the barons without good
reason (who went on oppressing the
natives with Norman abandon).
We of common clay, the free peasantry,
received the first formal recognition
of our rights as commoners and some
protection, under this Charter of the Forest
from Henry III, then aged 10, and only a
year after he took the throne. The Charter
laid out privileges that had been steadily
eroded under the Normans since 1066,
especially by their habit of shooing people
out of royal hunting-grounds - some,
though not all of which, were wooded.
(This is why Dartmoor (distinctly bleak,
windblown, and treeless across the tors) is
still a ‘forest’ today - along with Exmoor
and the New Forest. In fact many farms,

Photo: Morphart Creation/Shutterstock.com

Right to Marl

fields, and even whole villages were
designated as ‘royal forests’.)
The ancient rights enshrined in the now
forgotten Charter of the Forest include
pannage (acorn, chestnut, and beech-nut
pastures for pigs) also known as ‘common
of mast’; estover (collecting firewood);
turbary (cutting peat for fuel); agistment
(grazing for livestock); the right to carry
out small scale industries, such as charcoalburning or clog or spindle-making; and,
most importantly of all, the ‘common of
marl’ - the right to dig clay-pits. Digging
clay might be done for a number of reasons,
but they included ‘improving the land’.
According to Oxford University’s handy
facsimile - and helpful transcript - of the
copy of the Charter of the Forest now
preserved in Durham Cathedral Library:
“Every free man may henceforth without
being prosecuted make in his wood or in
land he has in the forest a mill, a preserve, a
pond, a marl-pit, a ditch, or arable outside
the covert in arable land, on condition that
it does not harm any neighbour.”1

Photo: Everett Historical/Shutterstock.com

O

nce upon a time we could all
feed and water ourselves, and
our families and livestock,
house them, keep them warm,
and get some power, simply
from the land we lived on. Among our
most important ancient rights was the
free use of geology – the right to collect
and mould clay, the plastic of its time
- a ‘Commons Right’, overlooked by
historians, whose attentions have always
focused on rights concerning grazing
animals, or collecting firewood.
So widespread and important was the
practice of ‘living off the land’ that, when
it was denied to the lowliest peasants,
their Revolt forced a young boy-king,
Henry III (reigned 1216-1272), to issue
a proclamation guaranteeing the rights
of common people to go on getting their
livings from the land that he had seized to
form ‘forests’ and ‘chases’ - the mediaeval
equivalent of modern theme parks.
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their backs from such land, (an activity
whose modern equivalent would be
plugging your cooker into the mains), you
should still be able to do so - and without
paying taxes or connection charges. It’s a
law.

▼

things as building a home, getting fossil
fuel for cooking and heating, and digging
materials for making everyday household
goods such as pots and pans. So in the
examples of Common Rights listed in the
official report of the Common Land Forum,
the all-important plastic clay gets lumped in
Commons Registration
under a general afterthought about ‘the right
Actually, it’s all a bit more complicated than to dig stone’3.
that, since we unwittingly gave up many of
The vital point that was missed in
our rights as commoners when the rather
all this, is that commoners’ rights were
messy Commons Registration Act of 1965
specifically bestowed upon a small group
came into force and most peasants were too of people (some of whom still exercise them
stuffed with Sunday roast to point out that
today, either because they want to, need to
they would like estovers for the rest of the
economically, because of bragging rights, or
week, once they had done with the pannage. out of sheer bloody-mindedness). However,
So our rights, long overlooked, were
all the rest of us, who were not aware that
extinguished - or more correctly, simply
we had been displaced by the King’s wish
forgotten.
to create a private hunting grounds, still
The Commons Registration Act has
enjoyed those same rights.
been tinkered with ever since, as successive
governments realised that stopping our sons Commoners & commons
of toil from enjoying their ancient rights, and The reason that commons rights are
enshrined in law today is that the peasants
removing their ability to survive by their
who needed them had been turfed off their
own strength and hard work, makes them
dependent instead on government largesse - shared land - as recognized by Natural
welfare payments, tax credits and the much- England’s Graham Bathe in 2010, when he
resented benefits system – which also makes wrote: “…English law dictates that all land
has an owner. A ‘common’ is simply an area
them reluctant to rock the boat, and so less
of land where certain people have rights
likely to revolt (so long as we don’t realize
recognized in law, to take some produce
what has been stolen).
from land that belongs to somebody else.
At about the same time as the recent
Financial Crisis hit our purses and pensions, These rights may include the authority to
depasture animals, take sticks … or extract
a new charity, the Foundation for Common
minerals from the soil. In England therefore,
Land was established (2008). It tries to
by definition, commons cannot be owned by
address some of the issues affecting those
those with rights, the commoners.”4.
who have their ancient rights enshrined in
Now it is a peculiarity of legislatures
law - including the right to dig clay, a right
that laws are only ever passed when there
that was glossed over once more, because
is a problem – which is why we don’t
few today among the great and the good
who people such august committees seem to have many laws restricting the number
of elephants you can keep in the attic.
understand just why ‘digging clay’ was so
However, Parliament has seen fit to legislate
important2.
So, in a major report addressing these
against domestic abuse, or wealthy people
issues published in 1965, weirdly specific
evading taxes, or bribing politicians. These
rights were discussed, rather than such
were all ‘problems’ because we clearly
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If your family were
used to carrying wood,
bark or charcoal from
such land, (whose
modern equivalent
would be plugging into
the mains), you should
still be able to do so
- and without paying
taxes or connection
charges. It’s a law

cannot simply rely on common decency and
ethics from groups of people who have power
over others. In other words, new laws usually
address a specific but fairly widespread new
threat.
We can deduce from this and the
provisions of the Charter of the Forest that
we all used to have the right to a home,
food, a cooking fire, warmth, water and
the wherewithal to live or carry on a small
business - all baseline necessities which our
countryside provided, and so well-known
or obvious that they didn’t even need to be
enshrined in law.
But once the descendants of Vikings
invaded Britain from Normandy, it all went a
bit pear-shaped. Britain’s new rulers awarded
themselves vast estates and acquired serfs
and servants to do their hard work, freeing
themselves up for the noble sport of hunting for which they needed the ‘forests’. And like
any exclusive country or golf club today, that
meant keeping the riff-raff out: sometimes by
forced eviction of entire settlements.
Turfing the common people off the land
had the unintended side-effect of making
them destitute, so eventually the Crown
(Parliament, today) had to pass commons
laws for foresters to allow them back into
the enclosed estates to carry out their usual
activities, giving rights of access to the now
private land to specific groups of people who
lived there or had historic connection with
it: rights and access which we should still be
enjoying today, everywhere else across the
countryside.

Feats of clay

These commons rights are usually described
by modern historians and archaeologists in
terms of the rights to get food for the table such as piscary, the right to take fish (which
includes rabbits, of course, if you’re Catholic
and an avid follower of Pope Gregory I, who
declared them a marine species in the Middle
Ages, so suitable fare during the 180 fast days

Photo: Giedre Vaitekune/Shutterstock.com

Henry III of England
(1207-1272). Engraved by
Bocquet and published
in the Catalogue of the
Royal and Noble Authors,
United Kingdom, 1806

Medieval oven
for baking
bread

Cob
Photo: Georgios Kollidas/Shutterstock.com

of monasteries, which often had warrens5).
But far fewer modern academic writers have
concentrated on the right to marl. Those that
do mention it in passing seem to think that clay
was being dug and applied as a fertiliser and soil
enhancer. Now, I don’t know if you have ever
tried pushing a breast plough, or driven an oxen
team pulling a plough, or dragged even a simple
device like an ard across heavy clay, but the reason
that many clay soils went uncultivated until after
the invention of the tractor is that – you can’t.
I own a small farm on the culm measures of
North Devon, on underlying bands of shillett and
clay, (which means that like a worn-out mattress,
springs often pop out in very unusual places).
Believe me, the last thing you’d want to do is add
more clay to any of our vegetable beds. On the
contrary – we had to dig out and discard some
of the clay, and mix the more friable topsoil 50:50
with well-rotted manure, composted straw from
the lambing shed, and even some of the riper bits
of fleece from sheeps’ back ends, just to get the
soil to drain, warm up, and allow tender crops to
grow.
So I don’t believe for a moment that clay was
being dug for ‘fertiliser’. But, along with hazel and
willow withies (used for making baskets, sieves,
hurdles, bed frames, chairs, kitchen kit, garden
and farm tools, and other small implements) clay
was indeed the plastic of earlier times. It was
used to make domestic pots and pans; it could be
puddled or pushed into an impermeable layer to
form a pond, or fashioned into tiles to put a roof
over your head.

It could, as cob (a mixture of clay, small stones and straw) be used to build
walls. Our 1650s cob farmhouse, basically a mud hut, is still standing
perfectly soundly after all this time. Or it could be used as daub and
flung onto wattles of split oak or chestnut to form interior walls and
partitions. As a cheap and ancient alternative to cement, it’s remarkably
good at holding stacks of stone together in walls. Indeed, it is so
sustainable and insulating that it’s even enjoying something of a revival
today among the ‘green building’ community.
Clay can (and still is, at hippier summer festivals) be formed into
‘cloam’ ovens to bake pasties, pies and bread rolls. In a more communal
age, when not every household was grand enough to own its own
fireplace or oven, clay was thus used to make a communal bread oven,
as well as the hamlet’s bottle kiln for firing domestic cooking ware, pots,
jugs and plates. Enterprising communities may even have had a small
brick kiln, fired to a higher temperature with wood and charcoal.
In other parts of the country, Mark Bowden of English Heritage notes,
other valuable types of rock could also be freely dug up by commoners
and used by right (especially in areas where coal seams are close to the
surface such as in the Forest of Dean or Newcastle, and in places such as
Swansea where lime, as a soil fertiliser, or building stone was readily and
freely available6.

Universal right

Right of estovers allowed peasant households to make all the things
they needed for everyday domestic and work chores - taking small tree
limbs for essential house repairs (the trunk would be ‘timber’, usually
owned by the local lord, but underwood was used every day), making
farm implements, hurdles, fallen wood for fuel, bracken and heather to
stuff beds. But the right to marl, the common of soil, meant that people
could even use the geology they lived on to build the house or hovel they
huddled in.
Today, politicians may toy with ideas of Universal Basic Income
- even trying out pilot schemes in Finland and Canada - as a way of
guaranteeing all citizens the necessities of life. But these are rights we
may well already own, as our shared Commons; rights that we have
simply forgotten about and allowed to lapse. u
*Myc Riggulsford is a science and environment journalist, and for over 15 years was
a visiting postgraduate lecturer at Manchester, Sheffield and St Andrews Universities,
hosted Europe’s largest science teaching festival Science on Stage, and ran science
communication and media training for the British Geological Survey. In 2012 he was
appointed to Exmoor National Park Authority as designated Independent Person serving as
adviser to the Standards Committee, a role which he holds today. All opinions expressed
are his personal ones, and do not reflect the policies or opinions of the National Park or
any other organisation. Myc keeps a small flock of Exmoor Horn sheep on his smallholding
in North Devon. W: HYPERLINK “http://www.walnutbureau.co.uk” www.walnutbureau.
co.uk and HYPERLINK “http://www.smallpower.co.uk” www.smallpower.co.uk.
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ENDORSED TRAINING/CPD
COURSE
Geocience Education Academy 2017:
Free training for UK teachers
Geological Society

DATE
25-28 July

DIARY OF MEETINGS 2017
COURSE

VENUE AND DETAILS
Venue: Burlington House. See website for details and registration
Contact Liz Pedley at E: elizabeth.pedley@geolsoc.org.uk

PLEASE NOTE THAT THERE ARE MANY MORE MEETINGS FOR WHICH WE DO NOT HAVE SPACE.
ALWAYS CHECK WITH WWW.GEOLSOC.ORG.UK/LISTINGS

DATE

VENUE AND DETAILS

Engineering Geology 50
University of Portsmouth
Geological Society BGS

5-7 July

Venue: Portland Building, University of Portsmouth. A three plus
one conference to celebrate 50 years of: teaching and research in
Engineering Geology and Geotechnics at the University of Portsmouth
and 50 years of the QJEGH.
See W: www.port.ac.uk/engineering-geology-50-conference/
Contact: Nick Koor E: nick.koor@port.ac.uk.

Managing Risks across the Mining and Oil
and Gas Lifecycle
Geological Society Year of Risk

10-12 July

Venue: Imperial College, London. See website for registration and
charges. W: www.geolsoc.org.uk/mogrisk17.
Contact: Georgina Worrall E: georgina.worrall@geolsoc.org.uk

Accelerated Programme for Crossrail’s
Moorgate Shaft
Engineering Group

12 July

Venue: Burlington House. Evening meeting Time: 17.30 for 1800.
Livestream Link: W: http://geolsoc.adobeconnect.com/en-grp170712/ .
Contact E: Tom.Hall@mottmac.com

Sharing an Uncertain World:
Lessons in Managing Risk
Geological Society Year of Risk

13-14 July

Venue: Burlington House. See website for charges, registration. IRM
members may apply at ‘Other Societies’ rate.
Contact: Georgina Worrall E: georgina.worrall@geolsoc.org.uk

The secret life of your mobile phone - Metal
supply and digital devices
Home Counties Regional

13 July

Venue: Gass Lecture Theatre, Open University, Walton Hall Campus,
Milton Keynes. Time: 18.00 for 18.30. Speaker: Andrew Bloodworth,
BGS. Contact: E: homecountiesnorthregionalgroup@gmail.com
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PES GB

16th

AFR CAN

New Thinking,
New Technology,
New Hydrocarbons
J O I N U S AT T H E
BUSINESS DESIGN CENTRE, LONDON
ON 31 AUGUST - 1 SEPTEMBER 2017

This annual event, alternating between
London and Houston, has established
itself as the premier event for technical
discussions and networking on
exploration and geosciences in Africa.
The 2015 London conference was
the largest event to date with 624
delegates in attendance including
operators, consultants, governments
and academia. There were 34 technical
papers presented in a high quality oral
programme, 30 poster presentations,
complemented by a bustling show floor
with 61 exhibitors.

To register your place,
view the full programme
and exhibition
floorplan, please visit

pesgb.org.uk
PESGB/HGS Member / £420
Non Member / £480

BOOKS & ARTS [

]

have no Internet access? CALL THE

Library Bookshop 0207 432 0999 for
advice and to purchase publications

Ladders to Heaven
In Ladders to
Heaven author
Mike Shanahan
demonstrates ‘fig
trees as the trees
of life and trees of
knowledge’. He shows
that in combination
the fig tree, fig-wasp
and the fig fruit feed many layers of
forest ecology and its food chain. The
sub-title of ‘How fig trees shaped our
history, fed our imaginations and can
enrich our future’ more-or-less sums up
the contents.
The book takes an informative stroll
through aspects of the fig tree, the
fruit (the fig) and the fig-wasp with
many diversions describing fascinating
snippets of how the fig tree has been
inculcated into myths, ritual of many
cultures and religions and fables and
the role of the fig in the growth of
civilisation and perhaps its potential
ecological influences.
We learn that there are some 750
varieties of the species Ficus, with a
wide range of forms, sizes and colour of
tree and fruit. The fig flowers are often
inside the fig shell and are pollinated
by a tiny fig-wasp, frequently a specific
wasp for a specific Ficus, by penetrating
a tiny hole in the fig.
How this fertilization is achieved is
amazing (page 64 onwards) especially
the way a specific genus emits a unique
fragrance to attract a particular wasp
to it; this scent being detected by the
female fig-wasp maybe up to 10km
away. However it costs the fig-wasp its
life (maximum 48 hours). The resulting
seeds within the fruit are often eaten
by birds then dropped.
Shanahan widens his fascination
for Ficus by sharing his concerns
about deforestation. He suggests the
breakdown of the fig-cycle due to
deforestation and fig-wasp annihilation
causes non-fertilisation of figs,
although the planting of significant
numbers of fig trees, even perhaps by
drone, could begin to effectively reforest an area.
Ladders to Heaven is an entertaining
read, telling us how the fig tree has
been part of natural history over maybe
80 million years. Botanical science is
surrounded by good helpings of wideranging mythical stories, rituals and
attitudes towards the fig tree. We meet
dinosaurs, ape-men, ancient royals and
strange spirits, pharaohs and farmers,

the Mau-Mau and names such as Corner,
Theophrastus, Wallace and Maathai.
However, the book will not give
a botanist/biologist much specialist
information, nor the student knowledge
for their examinations (Wikipedia gives
more!), but would help a traveller while
away an otherwise frustrating journey or
help fill periods of insomnia, or perhaps
be a candidate for BBC’s ‘Book of the Week’.
Reviewed by: Richard Dawe
LADDERS TO HEAVEN : HOW FIG TREES
SHAPED OUR HISTORY, FED OUR
IMAGINATIONS AND CAN ENRICH OUR FUTURE
FUTURE by MIKE SHANAHAN, 2016. Published by:
Unbound, London W1S 2GF, 224 pp (hbk)
ISBN: 978-1-78352-236-1
List Price: £16.99 W: www.unbound.co.uk

Magnetic Susceptibility
Application: A
Window onto Ancient
Environments and
Climatic Variations
As the opening line
of the introduction
to this book states,
‘Magnetic susceptibility
is powerful tool’
and, as such, its use
in sedimentological
research for palaeoenvironmental studies
and climatic reconstructions certainly
underpins much of the recent literature.
Being a well-established technique,
there are plenty of texts that cover the
subject area and this particular Geological
Society Special Publication complements
these by providing detailed, up-to-date
research articles that have a broader
audience appeal.
The volume is comprehensive, with
14 individual papers covering topics as
varied as carbon/nutrient cycling in the
late Devonian of Canada through to MidJurassic carbonate ramp sedimentation
in France. The geographical spread of the
research is impressive with papers and
data from China, Australia, Canada, EU,
US, Russia and Iran.
There is a distinct focus towards
carbonate sedimentology, which is not
surprising given the subject area; but
there are also articles on lake and clastic
sedimentology to satisfy non-carbonate
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researchers and the wider geological
readership.
Each article is supported by ample data and,
in most cases, well-founded critical evaluations
of the research findings. The comprehensive
nature of the data is a clear strength of the
volume and I imagine it will soon become a
significant reference text for anyone working
in palaeo-climatic sedimentary research.
A word of caution though - it is not a text for
the novice and although the opening article
does provide a useful summary of magnetic
susceptibility as a sedimentary research
tool, the more generalist reader will need to
look elsewhere to build up their background
technical and theoretical knowledge.
To me, the book misses a trick here as a
good, well-referenced comprehensive review
article on the theory and data-collection
principles of the technique would have been
an ideal partner to the more research-focused
papers it contains.
Overall, the papers are very well-written,
structured and illustrated and I particularly
liked the editorial attention to detail where
common units and terminology are used
pretty much throughout the volume. If I have
one quibble, it is the poor resolution/size of
some of the graphical illustrations; the text is
simply too small to read comfortably.
In general, this is another high-quality
Special Publication that will be used as a
reference volume for years to come. It’s a
must if you have an interest in magnetic
susceptibility for palaeo-environment
reconstructions, particularly in carbonates,
but it does have wider applicability the
sedimentary community – I very much
enjoyed reading it.
Reviewed by Nigel Cassidy
MAGNETIC SUSCEPTIBILITY APPLICATION: A
WINDOW ONTO ANCIENT ENVIRONMENTS AND
CLIMATIC VARIATIONS
by A C DA SILVA, M T WHALEN, J HLADIL, L
CHADIMOVA, D CHEN, S SPASSOV, F BOULVAIN
AND X DEVLEESCHOUWER (eds). Geological Society
of London Special Publication No 414. 2015. ISBN
978-1-86239-721-7. Hbk. 283pp.
List Price: £100.00 Fellow’s Price: £50.00
W: www.geolsoc.org.uk/SP414

Digital Terrain Analysis
in Soil Science and
Geology (2nd Edn)
This book would be useful for anyone with
an interest in Digital Terrain Analysis,
including soil scientists, geologists,

Would you like to receive a free book and write a review?
Available titles are listed online, of which a small selection is shown below.
Contact the editor for further information TED.NIELD@GEOLSOC.ORG.UK

geoscientists,
geomorphologists,
geographers, and GIS
scientists.
The book is aimed
at either postgraduate
or lecturer level,
and assumes a level
of mathematics.
However, the mathematical approach
is accessible, being focused mainly on
the derivatives of surfaces (1st to 3rd
order), vectors and trigonometry. It is
compatible with current approaches of
surface analysis generally adopted to
date within GIS.
The book is divided into three sections.
Section one, which comprises over
half of the book deals mostly with a
mathematical exploration of the analysis
methods of describing shape before
exploring effects of gridding, errors
and filtering of elevation data. Chapter
Eight provides useful information and
thoughts on the visualization of data.
This section of the book is well written
with clear explanations of the concepts,
which together with examples provides a
sound basis for the underlying principles
of terrain surface analysis and the key
parameters for such analysis. Tables 2.1
and 2.2 are particularly useful in this
respect.
As a word of caution, this is not a
book on spatial statistics and does not
deal with statistical methods of spatial
analysis. The reader would need to
consult a separate textbook on these
subjects. Sections two and three provide
several examples of the use of DTM in
the fields of soil science and geology,
with an emphasis on soil science.
The geological examples are related
to the location and interpretation of
folding and faulting, lineaments, and
larger scale global tectonic structures.
O’Driscoll’s double helix example used to
demonstrate global tectonics has found
increasing interest in the past few years
in the field of exploration geology and is
a worthwhile reminder of this concept.
References are kept to the back of the
book rather than after each chapter.
Unsurprisingly, many of these are in
Russian or are Russian in origin. While
reference to some expected literature
references on this subject are missing,
the range of less well-known references
is of interest.
As the preface to this book states,
there has been a proliferation in the
accessibility and use of different GIS
programmes lately. This means that an
understanding of their use and output

is becoming increasingly important and
relevant.
This book offers a good introduction
to terrain analysis and I would
recommend it to anyone requiring a
sound introduction to this subject.
Reviewed by Rod Smith
DIGITAL TERRAIN ANALYSIS IN SOIL SCIENCE
AND GEOLOGY (2nd edn)
by IGOR FLORINSKY. Elsevier 2016. (hbk) 4506pp.
eBook ISBN: 9780123850379 Hardcover ISBN:
9780123850362
List Price for bundle: $210.00 + tax.
W: www.elsevier.com/books/digital-terrainanalysis-in-soil-science-and-geology/
florinsky/978-0-12-804632-6

Transform Margins:
Development, Controls
and Petroleum
Systems
Transform margins
are the Cinderellas
of plate tectonics,
having received far
less attention than
their convergent
and divergent
sisters. This volume,
originating in a
University of Utah workshop in late
2013, is a valiant attempt to redress
the balance. The editors note that each
presentation was followed by ‘timeunconstrained discussion’.
What an enviable event that must
have been – and, evidently, successful
because, unlike many conference
volumes, this one hangs together as
a coherent whole. Its focus is very
much on the mid-Atlantic, on both its
South American and Gulf of Guinea
sides, but room has been found for
the Caribbean (Cayman Trough), East
Africa (Davie Fracture Zone), the Arctic
(an invaluable overview of a relatively
poorly-documented area), the Andaman
Sea and (a slightly questionable
inclusion) eastern India.
As is now the norm with Geological
Society Special Publications, each
chapter is copiously and relevantly
illustrated, and colour is used
unstintingly. Perhaps too little
consideration was given by some
authors to the reproduction sizes
possible in pages of the known and
standard format but I suppose we can

all use a magnifying glass!
The main Central Atlantic study area
is, of course, much more than the site of
a pair of conjugate transform margins; it
is the area where the spreading regimes
of the North and South Atlantic merge,
overlap and interact. Free-air gravity
patterns document these processes with
remarkable clarity, but leave the reader
with a question. Are the margins formed
really typical of transform environments?
The further one reads, the more that
question looms. After absorbing all the
papers dealing with this area (and these
are meaty productions and seldom easy
going), it is impossible not to wonder
whether these are transform margins
at all. No single fracture zone defines
either and it seems that the initial breakup involved extension as much as, and
probably more than, strike-slip motion.
The other areas covered repeat this
pattern, and the game is given away
completely by the title of the Andaman
Sea paper, which focuses on ‘….evolution
from an extensional to a sheared margin’.
This process, it seems, is fundamental
to the evolution of most and perhaps
all the margins discussed. Perhaps
there are no transform margins, sensu
stricto, anywhere in the world and initial
extension has been needed everywhere to
unclog the system and allow transcurrent
motion to occur. To suggest this in no way
reduces the value of this volume. It can
plausibly be argued that it enhances it.
Reviewed by: John Milsom
TRANSFORM MARGINS: DEVELOPMENT,
CONTROLS AND PETROLEUM SYSTEMS
by M. NEMČOK, S. RYBÁR, S. T. SINHA, S. A.
HERMESTON & L. LEDVÉNYIOVÁ (Eds.)
Geological Society Special Publication 431. 2016.
ISBN 978-1-521-86239-744-6 385 pp.
List Price £120.00. Fellows: £60.00
www.geolsoc.org.uk/SP431

Erratum
We should like to
point out that
Earth History &
Palaeogeography,
reviewed in the
June issue, is by
Trond Torsvik &
Robin Cocks. Also,
Hidden Riches, by
Richard Crockett,
costs £10.00.
Editor.

WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | JULY 2017 | 23

PEOPLE NEWS
DISTANT THUNDER
Geologist and science
writer Nina Morgan
considers changing
fashions in field gear
For many geologists who enjoy
unravelling complex geological
features, a day outdoors
facing the elements is all part
of the challenge. But for
others the idea of getting cold,
wet, windswept and muddy
is considered a drawback,
and could help to explain the
declining attraction of field trips
among geology students (See:
Adapt or Die! Geoscientist
April 2014). These days, new
generations of high tech fabrics
and expensive ‘performance’
clothing are available to keep
field geologists warm and dry.
But in the past, finding suitable
outdoor gear was more a
question of ‘make do and
mend’.

rd
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Geoscientists in the news and on the
move in the UK, Europe and worldwide

Fashion in the field

In October 1841 the
geologist John Phillips, tramping
through deep mud with no
solid footing on the lanes of
Carmarthenshire and then
enduring five days of fierce
storms, wrote to his sister Anne
to ask her to have a specially
designed cloak of oiled silk
made up and sent to him to
fend off the rain. This makeshift
solution obviously worked, since
Phillips was able to carry on with
his Welsh fieldwork until the end
of the year without, he reported,
even catching a cold (Distant
Thunder, September 2011).

Embracing the
elements
Rather than relying on clever
clothing to shelter from the
weather, geologist

Edward Battersby Bailey [1881
– 1965, pictured], positively
embraced the weather. Bailey
joined the Edinburgh office
of the Geological Survey of
Great Britain in 1902 and was
assigned to Benjamin Peach
[1842 – 1926] for training in
geological mapping on the sixinch to a mile scale in Highland
terrain. He left the Survey in
1930 to take a chair at the
University of Glasgow, then
rejoined as Director in 1937,
retiring finally in 1945. From
childhood onwards, legends
abound about his determination
and toughness.
His tenure at the Survey was
interrupted by the First World
War when he served from 1915
to 1919 with the Royal Garrison
Artillery. Although he was
wounded twice, losing his left
eye and much use of his left
arm, he remained legendary in
the Survey for the speed with
which he covered the ground.
His fashion sense in field
was also notorious. He wore
shorts in all weathers and
all seasons. These were
topped by a shabby jacket
with various pieces of
equipment tied on with
string. He eschewed
socks, believing that they
would only get wet. And
for a similar reason he
was rumoured to cut the
toes out of new shoes
so that the water could
run out. (Not that wet
feet seemed to bother
him. Legend has it
that he would stand
in a stream first
thing in the morning
so that he didn’t
have to worry
about getting his
feet wet for the
rest of the day,
and then eat
his packed
lunch so that
he didn’t have
to carry it and waste
time eating it later.)

Clothes maketh man
Bailey, a master at tracing
out large-scale structures,
apparently put down much of
his success in the field to this
idiosyncratic attire. When in
1905 the Survey powers-that-be
instructed him to wear ‘more
formal’ attire in the field, he
promptly resigned, explaining
that he didn’t believe he could
do justice to his mapping if he
dressed differently. The order
was rescinded, and Bailey –
who carried on with fieldwork
long after his retirement continued to wear shorts in the
field for the rest of his (long) life.

➤ Acknowledgement

Sources for this
vignette include: The
Dalradian rocks of
Scotland by David
Stephenson, John
Mendum, Douglas
Fettes and A Graham
Leslie, Proceedings
of the Geologists’
Association, vol. 124,
(2013), pp. 3 – 82;
Edward Battersby
Bailey by C James
Stubblefield, Biogr.
Mems. Fell. Roy.
Soc., v11, (1965) pp
1-21; the entry for
Edward Battersby
Bailey by C James
Stubblefield in the
Dictionary of National
Biography; and a letter dated 9 October
1841 from John Phillips to Anne Phillips
in the archive of the
Oxford University
Museum of Natural
History.

* Nina Morgan is a geologist and
science writer based near Oxford.
Her latest book, The Geology of
Oxford Gravestones, is available via
www.gravestonegeology.uk
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OBITUARY Geoffrey Philip Glasby 1944 - 2016

G

eoff Glasby
obtained a First
Class Honours
degree in
chemistry in 1966
from Oxford University,
and a PhD from Imperial
College in 1970 for work on
manganese nodules from
the Carlsberg Ridge and
elsewhere. He authored
more than 350 scientific
publications including two
edited volumes for Elsevier’s
Oceanography Series.
Victoria University and
Oxford University awarded
him DSc degrees in 1981 and
1987 respectively, on the basis
of these publications.

Internationally recognised marine geochemist who
contributed greatly to our knowledge of marine
mineral deposits

‘On the road’

Nodules

~

Geoff began the first half of
his career in 1970 with the
New Zealand Oceanographic
Institute (NZOI). There, he
initiated research on South
Pacific manganese nodules,
leading expeditions on the
RV Tangaroa in 1974 and 1976.
The resulting research laid the
foundations for South Pacific
manganese nodule research,
which continues today.
Geoff collaborated widely,
forming multi-disciplinary
partnerships within NZ and
at the University of Hawaii,
publishing many papers and
editing the Elsevier book
Marine Manganese Deposits
during this period. In 1979
Geoff took up an Alexander
von Humbolt Fellowship at
the Technische Hochschule,
Aachen, to work on the
distribution and geochemistry
of manganese nodules in the
equatorial and Southwest
Pacific.

profoundly, and led directly to
his leaving NZ for the second
half of his career.

A BRILLIANT
SCHOLAR AND
FORTHRIGHT
CHARACTER
WHO WAS NEVER
AFRAID TO SPEAK
HIS MIND

~

Hydrothermal

On returning to New
Zealand in 1981, Geoff
initiated a study of
submarine hydrothermal
deposits on the TongaKermadec Ridge and
adjacent areas north of
NZ. He led two further RV
Tangaroa cruises, recovering

the first hydrothermal minerals
from the Tonga-Kermadec
Ridge in 1981. This was a
precursor to the highly
successful New Zealand
programme on island arc
hydrothermalism of recent
years. However, as the decade
progressed, interest in and
funding of marine minerals
research declined and Geoff
turned to marine pollution
studies in NZ harbours as well
as editing Antarctic Sector
of the Pacific for Elsevier’s
Oceanography Series.
The adoption of ‘user-pays’
and contestable research
funding by the NZ government
led to NZOI becoming part of
a semi-independent Crown
research institute (NIWA)
in 1992. This affected Geoff

From 1992, until he developed
dementia more than 20 years
later, Geoff held a variety
of short term attachments
worldwide: “on the road”, as he
described it. He spent time in
Japan, China, Germany, Poland
and Russia, bringing partially
completed studies to fruition
and initiating new ones with
his hosts. He was very active,
publishing on Northwest Pacific
hydrothermal deposits with
Japanese colleagues; on North
Pacific ferromanganese oxide
crusts with Chinese colleagues
and on a variety of topics with
Russian colleagues.
Between assignments he
returned to Sheffield to catch
up with his parents, who
pre-deceased him by a few
years. He was an only child
and never married. Towards
the end of his active life his
interests broadened further
to working and publishing on
non-geological topics including
the 1932 mass trespass on
Derbyshire’s Kinder Scout. He
also contributed many historical
feature articles to Geoscientist,
becoming the magazine’s single
most prolific author of features
(after, perhaps, the late Joe
McCall).
Geoff will be remembered by
his friends and colleagues as a
brilliant scholar and forthright
character who was never afraid
to speak his mind.

➤

By David Cronan,
Colin Summerhayes
and Karin Knedler

HELP YOUR OBITUARIST

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

WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | JULY 2017 | 25
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OBITUARY Howard Colley 1945 - 2015

H

oward Colley
was born in
Manchester in
1945. He went
to Sheffield
University to study
geology, and was awarded
his PhD in 1969, his thesis
being entitled The geology
of Erromango, New
Hebrides.

Ore body geologist, university administrator and
teacher who contributed strongly to many Society
initiatives

IGS

Dorset

~

From 1969-77 he was
employed by the Institute
of Geological Sciences
(now British Geological
Survey) as a Senior
Scientific Officer and for
most of this time was
seconded to the Mineral
Resources Department in
Fiji. While there, he wrote
several important reports
published by the Fijian
MRD, which can be found
in the Society Library.
Following two years as
Lecturer in Ore Geology
in the Vrije Universiteit
Amsterdam, Howard
was appointed Senior
Lecturer in Economic
Geology at Oxford
Polytechnic, later Oxford
Brookes University, in
1980 and remained there
for 20 years, becoming
Head of Department and
subsequently Pro-Vice
Chancellor following the
closure of the Geology
Department. Howard
was highly regarded by
his colleagues and an
inspiring teacher.
This forced Howard
to embark on the third
stage of his career, being
appointed Director of
institutions at the Higher

Committee during that
time, while also being
actively involved with the
Mineral Deposits Studies
Group, of which he was
Chairman. He was also a
member of the Institution
of Mining and Metallurgy
(now the Institution of
Material, Metals and
Mining) throughout his
career.
Howard wrote or
co-authored numerous
papers and gave many
conference presentations
on mineral deposits,
chiefly relating to Fiji, but
also on South America
and West Africa. He also
served on the Editorial
Board of the Journal of the
Geological Society from July
1983 to July 1992.

HOWARD
AUTHORED
NUMEROUS
PAPERS AND
PRESENTATIONS
ON MINERAL
DEPOSITS,
RELATING TO FIJI,
SOUTH AMERICA
AND WEST
AFRICA

HELP YOUR OBITUARIST

~

Education Academy and
also working for the
Quality Assurance Agency
(QAA): his role being to
inspect and advise on the
standard of courses and
teaching in universities in
Britain (and occasionally
abroad).

Council

Howard served as a
member of Council in
the Geological Society
from 1980-83 and was a
member of the Library

He moved to Dorset in
2010, arguably one of the
most important geological
areas in England, and
thus contributed to the
Society’s 100 Geosites
initiative by providing
information about the
Jurassic Coast locations
featured on the website
W: www.geolsoc.org.
uk/100geosites.
Howard passed
away in June 2015 and
is survived by his wife
Barbara (who kindly
provided the portrait
accompanying this
tribute and additional
information about his
career), his two daughters
and seven grandchildren.

➤

By Wendy Cawthorne

The Society operates a scheme for Fellows to deposit biographical material. The object is to assist obituarists by providing contacts, dates and
other information, and thus ensure that Fellows’ lives are accorded appropriate and accurate commemoration. Please send your CV and a photograph to Ted Nield at the Society.
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OBITUARY Michael O’Donoghue 1934-2016

Selwyn College

Following National Service
in the RAF (1954-56) working
in personnel selection, he
was offered a commission to
join the full-time service, but
chose to take up a place in
Selwyn College, Cambridge
graduating in 1959 (MA
1962). In a letter published in
Selwyn College’s newsletter
in 2003, Michael recalled a
favourite pastime along with
Michael Lyon, later Professor
at Aberdeen University, of
riding a bicycle being towed
by a car, before both became
addicted to motorbikes.
After university, he worked
in Cambridge University
Library for a year before

Gemmologist, bibliophile, author and organist and
Curator of Earth Sciences at the British Library

~

M

ichael
O’Donoghue was
a remarkable
gemmologist,
bibliophile,
librarian and musician, with a
mischievous sense of humour
when you got to know him.
His interest in Earth science
did not develop until he was
in his thirties. He studied
English, in fact, as his first
degree.
Born on 30 November 1934
in Leicestershire, his mother
was a schoolteacher and his
father rose to a senior position
in one of the large railway
companies. He was educated
in Wyggeston Grammar
School and Queen Elizabeth
I College, but in addition
from the age of nine went to
Leicester Cathedral to learn to
play the organ and was soon
playing during services in his
own church - a practice he
continued throughout his life.

BOOKS
FILLED EVERY
AVAILABLE SPACE
IN HIS HOUSE IN
PILES FROM FLOOR
TO CEILING

~

moving on to the National
Library of Scotland in
Edinburgh. He returned
to London in 1962, having
been appointed to work in
the Dept. of Printed Books
in the British Museum
(now the British Library).
Initially he worked in the

State Papers Room, but then
transferred to the Science &
Technical Section (later the
Science Reference Library),
as Curator of Earth Sciences,
remaining there until his
retirement in 1991.

Gemmology

On returning to London he
commenced evening classes
in gemmology and after
completing the qualification
in 1969, started teaching the
course at what is now London
Metropolitan University.
Michael became recognised
as one of the UK’s leading
gemmologists and was well
known to many London

jewellers. He wrote over 20
books on various aspects of
his subject, plus innumerable
papers and led field trips to
the major gem locations in
the world, including Pakistan,
USA, Poland and the former
Soviet Union. He also lectured
abroad and advised foreign
mine owners and government
departments.
Michael was elected FGS
in 1972, serving on its Library
Committee from 1986 until
1999. He was also a key player
in the founding of the Society’s
Geological Information Group.
A Fellow of the Mineralogical
Society from 1999, he also
served on the Council of both
the Gemmological Association
and Gem Testing Laboratory
of Great Britain from 1998
and also the Deutsche
Gemmologische Gesellschaft.
He edited the newsletters
for most of the societies he
belonged to.

Books

Michael collected books in a
big way. Books filled every
available space in his house, on
shelves, in piles from floor to
ceiling, on tables and even on
beds! It gave him great pleasure
to donate some 1700 books
from his library to Cambridge
University in 2006. His gem
collection he gave to the
Sedgwick Museum.
Michael died on 16 June 2016,
leaving Annie, his wife of over
45 years, and three children,
Lucy, Clare and Peter.

➤

By Wendy Cawthorne
and Sheila Meredith
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GEOSCIENTIST OBITUARY

OBITUARY Andrew Joseph Grosse 1958 -2016

L

ondoner Andy
studied geology
at Durham
University,
graduating with
a BSc (Hons) in 1980. He
immediately secured a job
with Gulf Oil working in
Houston and Calgary on
offshore projects. Moreover,
the proximity to the
Canadian Rockies enabled
him to pursue his passion
for skiing, returning to
North America on numerous
occasions to heli-ski.

Oil-industry geophysicist and vigorous sportsman
who lived life to the full at home and abroad

Energean

Trafalgar

~

In 1984 he returned to the
UK joining BP Exploration
then Trafalgar (Hardy) Oil
in 1986. Andy moved to
Ultramar Exploration as a
Senior Geophysicist rising to
Team Leader evaluating new
ventures in Syria, Algeria,
Libya, South America and
South East Asia. I was
privileged to work with
Andy during this time and
admired his rigour, tenacity
and determination to
evaluate, secure and explore
the newly acquired acreage.
He was often the last to
leave these reconnaissance
trips, continuing to work to
complete the task.
On the sporting front,
Andy showed the same
commitment as many of
us suffered his ferocious
tackling during our ‘friendly’
lunchtime five-a-side
football matches. A talented
sportsman he continued
playing football regularly
as well as honing his skiing
skills. Latterly he graduated
to participating in triathlons.

farming out, the Sangaw North
PSC to Addax Petroleum and
Korea National Oil Company
culminated in operating the
challenging Sangaw North 1
well, drilled on the crest of a
massive surface anticline.

he fell in love and married Jill
(pictured) who accompanied
him when he took up the post
of Exploration Manager, Gulf
of Mexico in Houston. Jill and
Andy returned to the UK in
1998 where he played a key
role in the sale of the company
to Agip.
Subsequently, during
his time with Waterhouse
International he advised
clients on the sale of
numerous assets. While
Borneo
Exploration and Technical
From 1992 to 1997 Andy
Director with Sterling Energy
continued his career with
(2005 - 11) Andy secured
British Borneo growing and
two large PSCs offshore
developing an international
Madagascar and farmed them
portfolio of assets. It was then out to Exxon. Securing, then

HIS TENACITY
AND SPIRIT NEVER
LEFT HIM, EVEN
AS HIS HEALTH
DETERIORATED,
FINDING ENERGY
TO PURSUE HIS
PASSIONS

HELP YOUR OBITUARIST

~

Latterly Andy joined
Energean in 2011 where
as Exploration Director he
expanded its portfolio of
exploration and development
projects in Greece and in
the Mediterranean, all while
dealing with a damning cancer
prognosis. He continued to
work in Athens and London
and never flagged until his
death nearly three years later
on 25 May 2016.
Andy had a passionate
love of trees and ornithology.
Testament to this was his
delight in securing three
disease-resistant elms, which
are now flourishing in a corner
of Buckinghamshire. The
celebration of Andy’s life was
packed with family, friends
and colleagues. He is buried
beneath one of his beloved oak
trees.
Andy’s tenacity and
spirit never left him, even
as his health deteriorated,
finding energy to pursue his
passions - which embraced
wife Jill, work, wildlife and
adrenaline-fuelled sports.
He is sorely missed by Jill,
his family and friends. A
fastidious planner, their 20th
wedding anniversary was to
be celebrated in style. Sadly, he
died just before.

➤

By Steve Jenkins

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

CROSSWORD NO.216 SET BY PLATYPUS

WIN A SPECIAL
PUBLICATION!
The winner of the May Crossword puzzle
prize draw was Claire Priestley of
Wakefield.
All correct solutions will be placed in the
draw, and the winner’s name printed in
the September 2017 issue. The Editor’s
decision is final and no correspondence
will be entered into.
Closing date - July 21.
The competition is open to all Fellows,
Candidate Fellows and Friends 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.

		

ACROSS

DOWN

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
scan the signed form and email it as a
PDF to ted.nield@geolsoc.org.uk
Name ....................................................

7
8
10
11
12
13
14

19

22
23
24
25
26

Carbonate rock made mainly of
shelly material (7)
Bearing crystal faces (7)
Fine, weakly solidified
ash-flow tuff (6)
Easily evaporated (8)
Calcium oxide (4)
Uranium concentrate powder
obtained from leach solutions
Our neighbours across
the courtyard who stare at
the sky (11)
Civic university whose
geology department was
founded (in Mason College)
by Charles Lapworth (10)
Consisting of two elements (4)
Acyclic saturated hydrocarbon (8)
Rock equivalent of Period (6)
Seismic rumblings (7)
Log unit expressing the ratio of
two values of a physical quantity,
especially sound (7)

1
2
3
4
5
6

9
15
16
17
18
20
21

Great ape (7)
Areas of younger rock
surrounded by older (8)
Mass times the square of
the speed of light (6)
Dancing place (8)
Scottish football Club,
one half of the Auld Firm (6)
Resembling a mineral with
intrinsic value for its beauty,
durability or rarity (7)
Sudden downslope movement of
disaggregated particulate material (11)
Resembling the kidney in shape (8)
Tubular or box-like bivalves
belonging to the Hippuritoida (8)
Fossil, for example, showing
apparently ‘crazy’ growth-form (7)
Grotto-dwelling primitive humans (4,3)
Oppressive or unpleasant
atmosphere (6)
Joint whose extent is greater
than others in a set (6)

...............................................................
Membership number ...........................
Address for correspondence ..............
...............................................................
...............................................................
...............................................................
...............................................................
...............................................................
Postcode ..............................................

SOLUTIONS MAY
Across:
7 Fractal 8 Referee 10 Kaolin
11 Irrigate 12 Slid 13 Lherzolite
14 Educational 19 Coelacanth 22 Twin
23 Espalier 24 Darwin 25 Donegal 26 Caisson
Down:
1 Friable 2 Occluded 3 Cannel 4 Terazzo
5 Bengal 6 Tektite 9 Bicentenary 15 Cyclical
16 Asterism 17 Monsoon 18 Silicon
20 Leader 21 Hadean
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Petroleum Group

28th Annual Dinner
Natural History Museum
21 September 2017

For further information or to book a table for this event,
please contact sarah.woodcock@geolsoc.org.uk
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