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Further events will be publicised once they are confirmed. For information
about any of the above events, please www.geolsoc.org.uk/mud15
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Call for Abstracts – Deadline 31 July 2015

East Africa
From Research
to Reserves

Convenors:

13-15 April 2016

John Argent

The Geological Society, Burlington House, Piccadilly, London

BG Group

Andrei Belopolsky
Premier Oil

Caren Herbert
Tullow Oil

Duncan Macgregor
MacGeology

Pamela Sansom
BG Group

Conference
Sponsors:

Image courtesy of CCG

Recent exploration campaigns both on- and offshore East Africa have discovered a tremendous resource,
which has propelled the region from being one of possibilities to one with commercial opportunities of
VLJQL¿FDQWVFDOH7KHVHGLVFRYHULHVDUHVHWWRPDNH(DVW$IULFDDPDMRUHQHUJ\UHVRXUFHSOD\HULQWKH
21st Century, yet many challenges remain.
3DSHUVDUHLQYLWHGWKDWUHÀHFWWKHVWHSFKDQJHLQJHRORJLFDOXQGHUVWDQGLQJRIWKHUHJLRQWKDWKDVHYROYHG
from new well and seismic data, to cover topics including: the regional geological context, emerging
exploration plays, case study scenarios for reservoir characterization and leveraging academic research
to improve understanding across all these themes.
The meeting will bring together experts from industry and academia to present the latest data and
research

Call for Abstracts:
3OHDVH HPDLO SDSHU DQG SRVWHU DEVWUDFW VXEPLVVLRQV WR ODXUDJULI¿WKV#JHROVRFRUJXN EHIRUH  -XO\
2015

Further information:
For further information, please visit the conference website at www.geolsoc.org.uk/East-AfricaFrom-Research-to-Reserves

At the forefront of petroleum geoscience
www.geolsoc.org.uk/petroleum
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FROM THE EDITOR’S DESK:

All wrong
early everything we think
we know about the world
is wrong. We know this to
be true because someone
(IPSOS MORI) has taken
the trouble to collect data in a public
survey. This is called ‘science’, which
Richard Feynman described as ‘the
best way we know of not fooling
ourselves’. Sadly, while scientists
might be good at applying it to their
own fields, outside them (as I have
found over a lifetime observing the
species) they are as likely to behave
and believe just as irrationally as
everyone else.
As the Society’s new Diversity
Champion Tricia Henton points out
this month (p.9), the Geological
Society is lagging behind other
scientific and technical bodies in the
sophistication and extent of its data
collection – particularly where this
relates to diversity in the Society, its
staff and the profession it represents.
At the moment this information
vacuum places us in a state little
better than that which Lady Bracknell
might have characterised as
‘natural ignorance’. To show just how
bad natural ignorance can get, we
need only look at IPSOS MORI’s
recent survey.
The pollsters discovered a massive
disconnect between most people’s
view of reality and known facts. For
example, British citizens think on
average that 21% of the UK

N

population is Muslim (actually 5%).
And while the true proportion of
‘immigrants’ to these islands is
arguably 100%, most people think the
proportion of people in the
population whom they would class
as ‘non-native’ is 24% - (actually
13%). We tend to think that almost a
quarter of the population is
unemployed, when actually only 7%
are. The average guess gives 16% as
the proportion of mothers giving
birth in their teens, when the truth
is only 3%.
Knowledge, or lack of it, is
important because it affects the way
people vote. Ignorance is a lot more
useful in political campaigning than
knowledge because it is easily
manipulated and produces
predictable results in short
timescales. Education, on the other
hand, produces unpredictable results
over timescales that are closer to
geological. The BBC may have an
explicit mission to educate and
inform, but it would be naive to
attribute this noble aim to other
media, because confirming readers’
prejudices is more lucrative.
The existence of such powerful
forces goes a long way towards
explaining the mismatches revealed
by IPSOS MORI.
As a learned scientific and
professional society, with an explicit
mission to inform, we need to set a
better example.

DR TED NIELD, EDITOR - ted.nield@geolsoc.org.uk

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

Council nominations - reminder

CHRISTMAS AND NEW YEAR CLOSURE
The Society (London and Bath) will be closed from
1600 on Tuesday 23 December 2014, re-opening
Monday 5 January 2015.
The Publishing House will also be closed on Friday 5
December from 1200. Burlington House will be closed
on Friday 19 December from 1200.

Fellows received two nomination forms with the October issue of Geoscientist,
one for the election of new Council members for 2015/16 and the other for the
election of President-designate. Details of the process were on the form and
are also in the ‘Governance’ section of the website.
The closing date for the receipt of nominations is 9 January 2015 and
nominations will NOT be valid unless they are fully completed, signed and
accompanied by a statement by the nominees.

➤ Please return to: Professor Alan Lord, c/o Executive Secretary, The

What happens when salt deposits, like these in the Dead
Sea (Israel) are buried and involved in tectonic processes?

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

Geological Society Club
Sean Pavone / Shutterstock.com

The Geological Society Club, successor to the body that gave birth to the
Society in 1807, meets monthly (except over the field season!) at 18.30 for
19.00 in the Athenaeum Club, Pall Mall, or at another venue, to be
confirmed nearer the date. Once a year there is also a buffet dinner at
Burlington House.
New diners are always welcome, especially from among younger Fellows.
Dinner costs £57 for a four-course meal, including coffee and port. There is
a cash bar for the purchase of aperitifs and wine.

u 2015: 4 February (Burlington House - buffet); 4 March (Athenaeum);
8 April (Venue tbc); 6 May (Athenaeum)

➤ Fellows wishing to dine or requesting further information about the

LONDON LECTURE SERIES

Geological Society Club, please email Cally Oldershaw (Hon Sec) at
cally.oldershaw@btopenworld.com or T: 07796 942361. DR

Terra Infirma: what has salt
tectonics ever done for us?

In Santa’s cause

Speaker: Chris Jackson (Imperial College, London)
Date: 10 December

With the festive season almost upon us, the Geological Society Publishing
House would like to remind you the last date for ordering in time for
Christmas is 10 December, for UK and upgraded overseas deliveries (when
choosing DHL or Air Parcel at checkout). Our great gift ideas start from just
£7! To find out more about the latest titles and browse our collection of
books from GSL and other publishers
visit www.gsl.org.uk/bookshop.

Programme
u Afternoon talk: 1430 Tea & Coffee: 1500 Lecture
begins: 1600 Event ends.

u Evening talk: 1730 Tea & Coffee: 1800 Lecture
begins: 1900 Reception.

Further Information
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WHAT TO BUY A
GEOSCIENTIST
FOR CHRISTMAS...

Please visit www.geolsoc.org.uk/gsllondon
lectures14. Entry to each lecture is by ticket only.
To obtain a ticket please contact the Society 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: Naomi Newbold, The Geological Society,

Burlington House, Piccadilly, London W1J 0BG, T: +44
(0)20 7432 0981 E: Naomi.newbold@geolsoc.org.uk

FELLOWSHIP ELECTION
The following names are put
forward for election to fellowship
at the OGM on 4 February 2015:

Bill Gaskarth (left) and Denis Peach quiz two
students of geology and geophysics at SQU

Society accredits Oman degrees
Bill Gaskarth and Denis Peach visit Sultan
Qaboos University, Sultanate of Oman.
Denis Peach and Accreditation Officer Bill
Gaskarth visited the Omani capital of Muscat to
inspect the Geology & Geophysics degrees
being put up for accreditation by Sultan

Qaboos University, Seeb. The visit was highly
successful, and all the courses have been
recommended for acceptance. Sultan
Qaboos University is the third University in the
Middle East to have had their degrees
accredited by the Society.

Research Funds
Applications are invited for the 2015
round of Society research funds, writes
Stephanie Jones.
To apply for a fund, please complete the form
downloadable from the Society Awards and
Research Grants page at
www.geolsoc.org.uk/grants. Here you will also
find information about all the funds administered
by the Society. The average award has been
about £1000.
The Research Grants Committee meets once
a year. Applications must reach the Society no

later than 1 February 2015 and must be
supported by two Fellows of the Society, who
must each complete the supporting statement
form. Only complete applications on the
appropriate form will be considered.
Please send to the Awards Secretary at the
Geological Society.

➤ Novas Consulting Ltd is again generously

providing bursaries for undergraduate field
mapping and supervisors are asked to
encourage their students to submit applications

FUTURE MEETINGS
The dates for meetings of Council and Ordinary General
Meetings until June 2015 will be as follows:
u OGMs: 4 February 2015; 8 April; 17 June; 22 September;
25 November; 3 February 2016; 6 April
u Council: 4 February 2015; 8 April; 17 June; 22&23
September (residential); 25 November; 3 February 2016; 6 April
u AGM: 3 June 2015

ANDERSON Thomas; BARTLETT
Thomas Samuel; BATES Gemma;
BEKOE William Asiama; BIGERNA
Alessandro; BLASI Paola; BROWN Jaime
Arthur Soans; BULLER Stephanie;
BURTON Richard; CARTER Michael;
CRAWFORD Lucy; CRITCHFIELD
Thomas; CURRIE Jonathan; DENISON
SMITH Rebecca; DEVOY Gordon;
DINEEN Kieran; DREGHICIU Rubin;
ELMES Lewis Stephen; FELEGYHAZYMEGYESY Andras; FERRARI James;
FISHER Lucy; FORTUNE Greg; GLEN
Aliyssa; GOODALL Huw; GORNALL
Rosie; GUY Erin; HANNON Elizabeth;
HARDIE John Robert; HARKIN David;
HARKNESS Michael; HODGKINS Sian;
HOGG Glyn; HOTHAM Gregg;
HOULDEN Lawrence John; HUGHES
Robert; IJIEHON Enakhimion Samuel;
ISIKE Felister Eluyiomon; JESSETT
Alexandra; JINADU Oladimeji; JOHNSON
David; JOHNSON Graham; KIERNAN
Phillipa Louise; KING Simon; LAKE
Mathew; LAM Tsz Ho Jason; LANYON
George; LAU Pui Sai Esther; LAWRENCE
David; LOUDON Scott; LÜTHJE Charlotta
Jenny; LYNNE Laura; MAHAJAN Aatisha;
MCAULEY Francis; MCINTOSH Paul;
MCNAY Rachel; MOLYNEUX Ian;
MUCKLE Jessica; MULLIGAN Elena
Clare; MUNDAY Stuart; MUNRO Michael;
MURPHY Peter; NEIL Lauren; NEWTON
William; ONI Olaoluwa; OVERSTOLZ
Jenna; PENDLEBURY Matthew; PERING
Thomas David; PETAIA Etiana;
PETTERSEN Trine; PHILLIPS James;
POTTINGER Rachel; PRICE Colin;
REMMELZWAAL Serginio; RUIVO FELIX
Joao Filipe; SAKER-CLARK Matthew;
SANDWELL Paul; SELL Jane; SHAWSTEWART James Robert Houston;
SHORTER Kirsty; SMITH Benjamin
Charles; SMITH Katie; SPEIGHT Paul;
STACEY Jack; STAFFORD Robert;
STANTON Samuel; STARK Jutta Camilla;
SWEENEY Matthew; TANG Wing Kei
Victor; TEK Daniel; THORBURN James;
TIERNEY Erin; TUMANOVA Natalia;
VAUGHAN-HIRSCH David; WALBY
Thomas Adrian; WATTS Jack;
WESTNEDGE Ruby; WHELAN Jennifer;
WHITWORTH Michael R Z.

From the Library
The library is open Monday-Friday
9.30am-5.30pm
www.geolsoc.org.uk/library

Library newsletter
Subscribe to our bi-monthly
newsletter to keep up-to-date with
important Library news, electronic
journal updates, online exhibitions,
events and more: www.geolsoc.
org.uk/newslettersignup

New acquisitions
View new books and serial special
issues added to the catalogue at
www.geolsoc.org.uk/
library_collections
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With Earth’s growing population clustered
increasingly on coastlines, tsunami hazards are
of concern worldwide. Within the framework of
the bilateral agreement between the Geological
Societies of London and Japan, a linked pair of
one-day symposia is bringing together
geoscientists and risk assessors to assess
tsunami hazard in an integrated manner, with a
view to facilitating more quantitative and
evidence-based evaluation of their scale, nature,
location and timescales.

Preliminary
Confirmed Speakers:
David Tappin, British Geological
Survey
Osamu Fujiwara, National
Institute of Advanced Industrial
Science and Technology (AIST),
Japan
Kazuhisa Goto, International
Research Institute of Disaster
Science, University of Tohoku,
Japan

The first symposium was hosted by the Geological Society of Japan and took place in Kagoshima
in September 2014, with the main focus being on the geological evidence of tsunamis around
the Pacific Rim. This second symposium, in London in September 2015, will focus on the Atlantic
margin and Europe, and on tsunami modelling, hazard and risk assessment.

Sue Dawson, University of
Dundee, UK

For interested participants, there will be a two-day pre-symposium visit to the Shetland Islands,
Scotland, to assess field evidence of the tsunami associated with the prehistoric Storegga slide.
This will take place on 22nd and 23rd September and places are likely to be limited to 10-15
participants. Further details will be published in early 2015.

Katsu Goda, University of
Bristol, UK
Simon Day, University College,
London, UK

Following the symposium there will be a reception at the Embassy of Japan, on Piccadilly.

Carl Bonnevie Harbitz,
Norwegian Geotechnical
Institute

Poster Session and Publication

Stéphan Grilli, University of
Rhode Island, USA

There will be a poster session during the symposium. A Geological Society special publication
will be published in 2016 containing papers linked to the posters and presentations at the
meeting. If you wish to submit a poster to the symposium, please contact the organisers.

Vasily Titov, NOAA, USA

Thematic sessions

Ken Gledhill, GNS Science, New
Zealand

• Tsunamis in Europe and the Atlantic Margins • Tsunami Impacts
• Risk and Hazard Modelling

William Power, GNS Science,
New Zealand
Costas Synolakis, University of
South Carolina, USA
Conrad Lindholm, NORSAR,
Norway
Gordon Woo, Risk Management
Solutions, UK

Convenors:

Further information

Neil Chapman, MCM
International, Switzerland and
University of Sheffield, UK
Ellie Scourse, MCM
International and University of
Bristol, UK

For further information about the conference, posters, publication and field visit,
please contact:
Georgina Worrall, Conference Office, The Geological Society, Burlington House,
Piccadilly, London W1J 0BG
T: 0207 434 9944 E: georgina.worrall@geolsoc.org.uk
W: www.geolsoc.org.uk/ahm15

David Tappin, British Geological
Survey

Participants who would like to take part in the field visit to the Shetlands are
advised to register their interest as soon as possible, as places will be limited.

GEOSCIENTIST SOAPBOX

Equality, diversity and inclusion
Tricia Henton* hails the signing of the Science Council’s Declaration on Diversity, Equality and Inclusion

SOAPBOX
CALLING!

Natalyn Ala (front right) signs the Declaration
on behalf of GSL. Details online

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?

Champion
At the same Council I was co-opted back for a
year as ‘Board level diversity champion’.
The SC defines my role as an advocate for
‘equality, diversity and inclusion...
accountable for improving practice and
communicating... diversity strategies to...
staff, membership and other stakeholders’.
We are aware that the Society has very little
baseline data against which to measure
success. We were surprised to find that a
group of professional institutions and major
geosciences employers all collect substantially
more information from members and
employees than we do, allowing them to
monitor their progress more easily. So, one of
the first changes we propose is to put in place
effective diversity monitoring - a legal
requirement in the public, and standard
practice in large parts of the private, sector
(subject, of course, to the requirements of data
security and confidentiality).
Good communications are vital to
promoting change. We want all of you, the

Fellowship and stakeholders, to contribute
your views on how well we currently present
ourselves. Do we foster the feeling of being
an ‘inclusive’ Society? Do we cater for and
adequately support differences of gender,
ethnicity, age, sexual preference and physical
ability? Our Vice President for Regional
Groups has already volunteered to provide
feedback from them. Many of their members
are employed by a wide range of companies
and public sector bodies whose experience
will be helpful and relevant.
So why is the SC doing this and why are
we happy to sign up and pursue the goals of
the Declaration? First, equality of opportunity
is a moral and ethical issue being addressed
by many. For us this means ensuring that all
within our profession feel welcome, are not
unfairly discriminated against and that
everyone’s talents are recognised.
Second, for practical business reasons the
geosciences need to ensure that the widest
group of best-qualified and most talented
individuals are brought in. We know from
our work on the ‘skills gap’ that we have
personnel shortages in hydrogeology and
geophysics, and ‘UK plc’ suffers shortages in
STEM subjects generally. We can ensure that
we play our part in embedding equality and
inclusion into our community and, in the
words of the Declaration, ‘better serve society
by attracting the widest possible talent to the
science workforce and fostering a greater
diversity of scientific ideas, research and
technology’. This is a long-term ambition.
We know we will not see results overnight,
but we need to act now.

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).

~

O

ne of our most important functions
as a professional body is to ensure
that we serve not only our
membership but society at large by
attracting the widest possible talent
into geoscience. The Science Council (SC),
which brings together learned societies and
professional bodies across science and its
applications, is keen to promote equality,
diversity and inclusion among its member
bodies. To this end it has drawn up a
Declaration to which Council agreed we
should sign up. This was duly done on
6 October.

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.

WE SERVE
NOT ONLY OUR
MEMBERSHIP BUT
SOCIETY AT LARGE BY
ATTRACTING THE
WIDEST POSSIBLE
TALENT INTO
GEOSCIENCE
Tricia Henton

~

➤ For more information, and to

read the Declaration, visit
www.geolsoc.org.uk/diversity.
If you have any comments or
questions, or want to help,
contact: zachary.lamdin@
geolsoc.org.uk.

* Tricia Henton is co-opted Council ‘diversity champion’
WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | DECEMBER 2014/JANUARY 2015 | 09

SURVEYING

THE BEN
Image: R. Muir

The North Face of Ben Nevis from the Carn Mor Dearg Arete. The contact between the Inner Granite (pale pink rocks in
the foreground) and the dark volcanic rocks which form the North Face and summit area of the mountain can be traced
from the top left of the ridge down into Coire Leis and then along the U-shaped valley of the Allt a’ Mhuilinn to the west

Jenny Ellis and
Roddy Muir* describe
how a team of climbers,
botanists and geologists
undertook a radical
new survey of Britain’s
highest mountain

en Nevis is Britain’s highest
mountain, rising 1344 metres
above sea level. Commonly
referred to as ‘the Ben’, it
looms large over Fort William
in the Northwest Highlands of Scotland.
Hill walkers usually approach it from
the south side in Glen Nevis via a wellgraded track; but the north side of the
mountain is a set of spectacular 600m
cliffs, gullies and buttresses, collectively
known as the North Face.
Geologists, botanists, meteorologists,
and mountaineers have been drawn to
this unique location for more than two
centuries, yet much of this Site of
Special Scientific Interest (SSSI) has
remained inaccessible because of steep
terrain and hostile weather.

B
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In 2014, over a single August
fortnight, a team of scientists and
mountaineers undertook one of the most
extensive and logistically challenging
surveys ever conducted on a Scottish
Mountain. Aided by nearly 3000 metres
of rope and using special low-impact
mountaineering techniques, the team
safely gathered new data on the Ben’s
geology and botany from previously
unexplored areas of the North Face.
Mike Pescod, a British Mountain
Guide, explained: “The main logistical
challenge was keeping the scientists safe
while also ensuring minimal impact on
the fragile habitats within the SSSI.
During the training session we
developed an ecologically light-touch
approach which incorporates mountain

~

THE MAIN LOGISTICAL CHALLENGE WAS KEEPING
THE SCIENTISTS SAFE WHILE ALSO ENSURING MINIMAL
IMPACT ON THE FRAGILE HABITATS WITHIN THE SSSI

Image: R. Muir

~
Professional
climbers Will
Rowland,
Donald King
and Alan
Halewood
prepare to set
up a 200 metre
abseil down the
front face of
Number 3 Gully
Buttress from
the summit
plateau

Image: D. MacLeod

Professional
climbers,
geologists and
botanists in the
North Face
Survey team

Early science on the Ben
The first recorded ascent of Ben Nevis
was in 1771, by botanist James Robertson

on an expedition to collect plant
specimens for the College Museum of
Edinburgh. A few years later in 1774,
geologist John Williams also visited, to
assess whether there were any minerals
of commercial value around the summit.
The Scottish Meteorological Society
occupied the summit observatory for
almost 21 years from November 1883,
and made hourly observations - until a
lack of government funding forced the
operation to close in 1904. Those 20
years’ worth of information still
constitute the most comprehensive set of
mountain weather data ever recorded in
Britain, as the automated recording
equipment used today is not robust
enough to withstand the extreme
conditions encountered on Scottish

mountaintops. The Ben’s height is
hardly alpine in scale, but its northerly
latitude, steep cliffs and north-facing
aspect give rise to a local climate
that is comparable to many
arctic-alpine regions.
The first systematic geological survey
of the Ben Nevis area was carried out by
Herbert Brantwood Maufe in the early
1900s and the Geological Survey of
Great Britain published the first edition
of the geological map (sheet 53) and
accompanying memoir in 19161,2.
The early survey workers recognised
three principal lithologies arranged
concentrically around the mountain,
namely: (1) Outer Granite, (2) Inner
Granite, and (3) volcanic rocks forming
the North Face and summit.
▼

rescue systems alongside alpine and bigwall climbing techniques”. What this
meant, among other things, was that no
fixed anchors were placed in the rock,
and no geological or botanical samples
could be collected by the survey teams.
The mountaineers also brought an
extensive and detailed knowledge of the
mountain to the scientific survey. We
expect that the climbing techniques
employed by the survey will be endorsed
by the Association of Mountaineering
Instructors and become the
recommended approach for similar
scientific surveys in mountain regions.
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Image: D. MacLeod

Geologist Roddy
Muir prepares
to abseil
200m down the
front face of
The Comb

Image: D. MacLeod

Compacted and
dense névé in a
gully on the
North Face extremely
unusual at this
time of year

The Inner Granite displays chilled
margins against both the Outer Granite
and the volcanic rocks on the North
Face and is clearly the youngest of the
three. We now know from isotope
dating that the Ben Nevis igneous
complex is Late Silurian/Early
Devonian in age3 and are intruded into
late Precambrian metasedimentary
rocks of the Dalradian Supergroup.
Maufe and Bailey & Maufe
interpreted the central volcanic rocks
as a down-faulted block, and the
geology of the Ben Nevis area is widely
quoted in the published literature as a
classic example of caldera subsidence
where a central volcanic complex has
collapsed on a circular ring fault into
the underlying magma chamber.
The survey workers described a
narrow band of “flinty crush rock”
separating the inner granite from the
volcanics and suggested that this
formed by intense mechanical shearing
at the edge of the volcanic pile as it
descended into the underlying
granitic magma chamber.
More recently Burt & Brown4 have
interpreted the flinty crush rock as a
flow-banded ignimbrite, which formed
a conduit for magmatic material during
caldera collapse.
Surprisingly, there are no published
data on the orientation of any
geological contacts, flow features or
bedding within the main mass of
volcanic rocks at Ben Nevis. In
addition, the contact between the Inner
Granite and the volcanics in the Allt a’
Mhuilinn is described as near vertical
or steeply dipping (both to the east and
west), although in all cross-sections
produced by the Survey it is shown as
a contact dipping at less than 45° to the
south underneath the North Face.

▼

Image: D. MacLeod

“Flush” area in
Number 3 Gully
– an ideal
location for
botanists. The
steep sided
gullies which
cut deeply back
into the North
Face and form
some of the
best winter
climbs in the
country are all
parallel to a
prominent set
of NE-SW
trending
vertical joints
and faults

GEOSCIENTIST FEATURE

The survey team consisted of 10
professional mountaineers, two botanists
and two geologists. Before heading onto
the mountain the team spent a week
sharing their knowledge. Day one began
at the Lochaber Mountain Rescue
Training facility, just outside Fort
William, and the scientists were coached
in core skills such as abseiling and the
use of fixed hand-lines. Many of the sites
of interest to the botany team were
known to be very damp in summer
(‘flush’ areas).
These locations, gullies, often coincide
with closely spaced joint systems or faults
and are full of loose, wet rock. Climbers
tend to avoid such places. In contrast,
geologists (while keen to look into deep
gullies and river beds) are also
looking for the steepest, hardest rock
with good planar joint systems and
geological contacts, where reliable
structural measurements can be taken.
Fortunately, we managed to strike a good
balance between the differing needs of
these groups.
The training week continued with
introductions to the geology and botany

Above top: Geologist Roddy Muir at the
bottom of a 200m abseil into The Comb Gully
where a 20 metre thick block of compacted
and dense névé has lasted through the
British summer
Above lower: Wavy Meadow Grass (Poa
flexuosa) on the North Face

SURPRISINGLY,
THERE ARE NO PUBLISHED
DATA ON THE ORIENTATION
OF ANY GEOLOGICAL
CONTACTS, FLOW
FEATURES OR BEDDING
WITHIN THE MAIN MASS
OF VOLCANIC ROCKS AT
BEN NEVIS

~

▼

Team and techniques

of the Ben Nevis area for the benefit of the
climbers. It was important to recognise
that the climbers who took part in the
survey will act as ‘landscape champions’,
their new knowledge providing a novel
slant to their professional mountainguiding activities. Increased knowledge
of geology and botany will help to
minimise the impact of recreation on the
mountain environment, hopefully
encouraging wider stewardship of the
landscape as information cascades down
to the general public.
Climbers, botanists and geologists were
all trained to gather data on iPhones using
Midland Valley’s Clino application. This
contains a digital compass clinometer,
map, notebook and camera in a single
application - a complete mapping system
for geologists in one device. As well as
setting up a project to gather information
on the geology, the app can be used to
make notes, photograph plant specimens
and record their location using the
phone’s internal GPS.
We knew the app already of course, but
we were impressed and pleased at how
quickly the climbers and botanists were
able to pick it up. Their data added
significantly to the reliable information
that we were able to gather during the
survey. Data collected by the climbing
teams, surveying without an expert
botanist or geologist present, could be
checked in the evening in the mountain
hut and if necessary an expert could
return to verify the discovery on the
following day.
After a winter of record snowfall the
mountain still had a distinctly alpine feel.
Snowfields remained in the gullies and
scattered around the higher screes. These
had compacted into dense, ice-hard névé first stage in glacier formation. Sheets
weighing hundreds of tons, with tunnels
and fissures (bergschrunds) presented
further challenges. Such hazards,
common in arctic and alpine
environments, are extremely unusual
during a British summer.
The weather during the survey was
mixed, with the tail-end of hurricane
Bertha passing over Scotland during
August’s second week. Winds of over
100mph, more than 10cm of rain in 24
hours and sub-zero temperatures at the
summit made for challenging climbing
conditions. This emphasised the fact that
traditional surveying techniques (with
paper maps, notebooks, pencils and
cameras etc.) would not have been
practical in these conditions, especially on
some of the 200m abseils. But you do need
a waterproof case for your smart-phone!

Image: D. MacLeod

A new scientific survey of the North
Face was originally conceived by Scottish
Natural Heritage in collaboration with
the Nevis Landscape partnership, with
the aim of documenting the distribution
of the rare arctic-alpine flora found on
Ben Nevis. Some of the key locations
already known about are at risk
from damage through recreational
activity (climbing and walking), but
are also potentially threatened by
changing climate.
Lead survey botanist, Ian Strachan,
explains: “Many of the rare Artic-Alpine
species ... are relics from the last Ice Age.
Ben Nevis provides the most southerly
refuge for some of these species, which
can only survive due to the altitude and
presence of semi-permanent snow fields.
It is therefore essential for us to record the
presence and abundance of this flora, so
we can develop an effective preservation
management plan.”.
While we were about collecting this
information, we felt that the survey
would also provide an ideal opportunity
to gather new geological data too.
And so our employer, Glasgow-based
structural geology company Midland
Valley, which had already used the
Ben as a testing ground for their new
digital field mapping technology, offered
to assist.

~

The North Face Survey
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GEOSCIENTIST FEATURE

Botany on the Ben
The botanical survey focused on
nationally rare and scarce species, and
many new populations of grasses and
saxifrages were observed and recorded.
Identification was aided by a helpful
library of photographs, loaded before
starting the survey.
By the end of the week the team had
more than doubled the number of
known areas holding rare species on the
mountain, such as the Tufted Saxifrage
(Saxifraga cespitosa), Drooping Saxifrage
(Saxifraga cernua), Arctic Mouse Ear
(Cerastium cerastoides) and Wavy
Meadow grass (Poa flexuosa). Two new
locations for Alpine Saxifrage (Saxifraga
nivalis), previously unknown on the
North Face, were also found and the
discovery of Wavy Meadow Grass high
up in a gully on Trident Buttress is a new
UK altitude record.
Great care was taken not to disturb
any plant specimens during the survey
and the decision was taken not to use
some of the more commonly used
descent routes so that the flora would

remain un-trampled during the main
flowering season. The botanical
information is currently being analysed
in more detail and the data will be
incorporated in a 3D geological model of
the North Face being constructed (by
Midland Valley geologists). Combining
geological and botanical data in one
model will enable the team to reveal any
direct links between the flora and
underlying rocks.

Geology on the Ben
When Midland Valley was testing its
digital mapping technology on Ben
Nevis (and various sites around Glencoe)
it quickly became apparent that the
distribution of rock types originally
mapped by the Survey on more
accessible parts of the North Face
(particularly in Coire na Ciste above the
CIC hut) was incorrect in detail. The
team have therefore been using the
project to remap the area, focusing more
closely on the orientation of geological
contacts, igneous and sedimentary
layering, and structural features such as

joint systems and faults.
At the end of the Survey we had
collected nearly 600 structural readings,
and for the first time it has been
possible to measure the orientation of
magmatic flow features within the
central volcanic rocks. Sedimentary
rocks thought to be similar to
modern-day playa-lake deposits are
inter-bedded within the volcanic
sequence and we have been able to
measure the dip and strike of bedding
in these units.
The next step will be to construct a
3D model of the Ben, combining the
new data and a digital elevation
model using Move software. Having
orientation data on igneous and
sedimentary layering means we
will be able to restore the data to its
original orientation at time of
deposition/emplacement. It is still
early days but preliminary results
indicate that the traditional model of
caldera collapse on a circular ring fault
surrounding the central volcanics may
have to be revised.

Image: R. Muir)

Joint patterns within the volcanic rocks near the top
of Ledge Route. Climbers provided access for
geologists to record joint patterns using the Clino app

New structural data projected onto a digital
elevation model of the North Face of Ben
Nevis in Midland Valley’s Move software

GEOSCIENTIST FEATURE

What next?
The 2014 survey concentrated on the
central part of the North Face on the
cliffs, gullies and buttresses surrounding
Coire na Ciste, and will continue with
further surveys in 2015 and again in
2016. A summary of the findings from
year one can be found online at
www.abacusmountaineering.com/North
%20Face%20Survey%20Project%20Repo
rt%202014.pdf
The new data will be mapped onto an
interactive 3D model of Ben Nevis that
will be widely distributed throughout the
scientific community and through various
public channels. The whole project is
being filmed and documented by the
Scottish climber Dave MacLeod and will
be premiered at the Fort William
Mountain film festival, held in February
every year (www.mountain
festival.co.uk/). u

*Jenny Ellis and Roddy Muir Midland Valley, 2
West Regent Street, Glasgow, G2 1RW. For more
on MV’s Move software, see back cover
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Climbing and Surveying Ledge Route, the first guided
study of botany and geology on the North Face, being
recorded on film by Scottish climber Dave MacLeod

CONSTRUCTING THE

LOST WORLD

Image © Heena Gudka

John Dixon* looks at the World
Heritage Site of Machu Picchu (Peru)
with the eye of an engineering geologist

▼

These faults define a horst-graben
structure which has slowly settled over
geological time and on which the ruin
now rests. The faults are easy to spot
from the vantage point of the crest, since
planar features corresponding to them
can be seen on the adjacent hills across
the valley of the Río Urubamba. The
river forms an incised meander that has
been controlled by both the faulting and
jointing in the biotite granite.
This lends spectacle to the scene and
makes approaching the citadel difficult
today, even with modern modes of
transport – in Bingham’s day merely
crossing the river was something of a
logistical nightmare.
The Río Urubamba is a very vigorous
river, transporting large blocks of the

Image © John Dixon

Río Urubamba

Above top: When hiram Bingham first saw Machu Picchu,
the masonry was lost in dense jungle
Above lower: The vertical expression of the Machu
Picchu Fault towering above the hotels of Aguas
Calientes. Note the now ‘misfit’ Rio Urubamba
Left: The World Heritage Site of Machu Picchu

~

A

local rock in times of flood, and upstream
of Aguas Calientes this is still the case.
Nowadays however the advent of hydro
electricity some few miles south of the
town means that for a large stretch of its
course the river is a ‘misfit’, flowing
gently now between the ancient bed
load, accumulated during its previous
activity and still abundantly obvious.
Nevertheless as the river follows the
meander around Huanya Picchu and
Machu Picchu mountains it picks up
incoming streams from these hills,
replenishing much of the water lost to
hydro-power in its upper reaches.
The hills in this area of so-called
‘Cloud Forest’ are steep - and as such
they tend to be prone to mass wasting
and landsliding. The Río Urubamba cuts
through several large debris flows on it
its way into Aguas Calientes, where
jumbles of material (ranging from large
boulders to sand) can be seen in steep
cliffs rising perhaps 20 metres above the
river. The slopes immediately below the
citadel of Machu Picchu are prone to rock
slides, and at the time of visiting (August
2014) remedial work was underway
along the access road to the site, known
as Hiram Bingham Highway.
The rock slide comprised substantial
blocks of granite and finer granitic
material together with forest debris and
affected about 200m (vertically) of the
slope. It appears that the slip was
governed by the major joint sets in the
granite which possibly suggests wedge
or planar failure. This is a continuous
maintenance problem for the site,
because without the access road there
would be no chance for most tourists to
visit it unless they were prepared to
spend four days hiking the Inca Trail to
reach it. It did not seem to me that any
major preventive engineering works had
been carried out to control or remedy
such slips. I observed no evidence of
anchors or buttressing or rock fall netting
or any of the features you might expect
in comparably fall-prone areas of Europe
or North America. There is however,
strong emphasis on drainage – which in
an area where annual rainfall can be
2000mm probably lies behind all slope
stability issues.

Image © Heena Gudka

s he forced his way through
the forests of south eastern
Peru a little over 100 years ago
Hiram Bingham would not
have believed the find he was
about to make, or the interest that it
would generate. Today, his discovery –
Machu Picchu – has to be limited to 2500
visitors per day, all of whom gaze in
awe at works that, when Bingham first
saw them, were covered by thick forest.
Yet the site is as breathtaking for the
engineering feat required to put it there
as it is for the beauty of its location.
After it was finally abandoned Machu
Picchu remained undisturbed for 500
years. Yet in choosing the site for its
very remoteness (to hide what proved to
be one of their last cities from Spanish
invaders) the Inca set themselves some
fearsome engineering challenges.
Machu Picchu (or ‘Old Mountain’)
stands at a little over 2400m above sea
level. It is – or was – an almost conical
block of granite, part of the Permo Triassic Vilcabamba Batholith. The rock
is a light-coloured biotite-granite with a
composition typically given as 60%
feldspar, 30% quartz and the rest biotite
and accessory minerals. Structurally, it
is a fault block controlled by movement
along the Machu Picchu and Huayna
Picchu (‘Young Mountain’) faults that
run to the north and south of the citadel.

THE ROCK SLIDE
COMPRISED SUBSTANTIAL
BLOCKS OF GRANITE AND
FINER GRANITIC MATERIAL
TOGETHER WITH FOREST
DEBRIS AND AFFECTED
ABOUT 200M (VERTICALLY)
OF THE SLOPE

~
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Citadel
The citadel of Machu Picchu is an unlikely
marvel, since to achieve its construction
the Incas reshaped the mountain, levelling
off the crest, or rather the ridge, between
Machu Picchu and Huayna Picchu, and
using much of the resulting rock in
construction. Even humble houses and
storerooms are stone built – everything is
in stone. Perhaps the most remarkable
feature, however, are the ever-present
retaining walls.
Inca terracing is a common feature in
much of Peru, where it was used for
agricultural purposes. Here in Machu
Picchu that is still the case for some
terracing in the southern sector of the
citadel but a large portion of the terracing
elsewhere was created for purely
structural purposes. The well-jointed
granite has been quarried at the crest and
formed in to blocks to provide material for
tier upon tier of dry stone walls which
effectively hold the citadel in place.

It would appear also that the Incas were
aware of the effects of increased water
pressure behind structures such as this, for
there is clear evidence that they created
weep-holes to allow water to drain from
behind the structures and so encourage
long-term stability.
It is also known that Inca agricultural
terraces were filled with different types of
material, with coarse gravels being used at
the base and then sands until finally a
layer of good soil finished off the profile.
Such care clearly demonstrates a thorough
knowledge of the need to control water.
Throughout the site there is evidence of
efficient drainage measures to control the
torrents of rain that can fall. As recently as
January 2010 rainfall in the area was so
heavy that landslips and flooding caused
the closure of the site for almost three
months. However, the Inca drainage
works at the crest prevented any
large-scale damage to the ancient
monument itself.
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The area of Machu Picchu is not
especially known for seismic activity but
the Incas were well aware of earthquakes
from their experience in other cities in the
region, such as the capital (Cusco, in south
eastern Peru), and when it came to
building large structures on a steep
hillside it must have seemed obvious to
them to incorporate earthquake-related
engineering into the design.
At Machu Picchu, Inca seismic
engineering skills are demonstrated in a
number of ways. In the first place the
stone walls are not all solid – they
comprise two walls of stone with what
would be termed a cavity between except
that this cavity is filled with mud. This is
considered to be a good method for
damping the effects of all but the largest
earthquakes. There are clear examples of
this approach in many parts of the site.
Anyone who knows anything about
Inca building will be familiar with their
monumental architecture with its

Image © John Dixon

Image © Heena Gudka

Clockwise from
bottom left:
Many of Machu
Picchu’s walls
make extensive
use of mortar

Image © John Dixon

The Citadel of
Machu Picchu.
The Rio
Urubamba on
the bottom left
and Huayna
Picchu on the
top right
Note the
prevalence of
‘cavity’ walling
Stone built
cavity walls
with mud infill
to act as
seismic
dampening
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The temple
enclosure at
Machu Picchu
showing
differential
settlement of
the northeast
corner
Temple walls
display the
consummate
skill of the Inca
stone dressers
The retaining
structures of
the residential
areas of Machu
Picchu
The agricultural
terracing on the
south side of
Machu Picchu

wonderfully cut and fitted large stone
blocks. This type of architecture was
generally reserved for buildings of
considerable importance - for instance,
temples. For sites in seismic zones the
Inca prepared for earthquakes by
constructing a slope into these walls of
about 15 degrees. At Machu Picchu they
adopted a similar approach – except,
realising no doubt that the region was less
earthquake-prone, they were able to
reduce the inclination of the walls to about
seven degrees. Not only were the Inca
aware of seismic activity, they seemed to
have recognised at a relatively early stage
that earthquakes were not the same in all
areas of their empire and adjusted their
methods to take account of this fact.
In addition to these measures it is also
known that the Inca founded large
monumental blocks on a layer of smaller,
shaped blocks – perhaps about the size of
a brick. This is also considered as an
earthquake-dampening measure, allowing

Inca structures to escape all but the most
severe tremors.

Collapse
However, not everything in the Inca world
was perfect – as is clearly shown by the
temple enclosure in Machu Picchu. Here,
in a three-sided monumental structure, the
finely worked granitic blocks to the
immediate east of the altar stone are in a
state of collapse. On the basis of available
information it would appear that the
north-east corner of the enclosure has been
subjected to half a millennium of
differential settlement – which perhaps
suggests that even though they were
prodigious engineers, ground investigation
was maybe not their strong point.
Machu Picchu and its surroundings is a
UNESCO World Heritage site and there
can be little doubt that it well deserves this
status. The site holds much of interest for
scientist and engineers of all sorts and
while problems with the steep hillsides,

which in the past have lead some
scientist to give dire warning of collapse
it would seem that the biggest danger to
the site these days comes from the
enthusiastic tourist who wants to get the
best shot or the silliest “selfie”– it is the
control of tourism that will present the
biggest challenge to generations to come
a challenge almost as big as that faced by
the Incas who first dreamed of building
such a citadel. u
* Dr John Dixon is a consulting engineering
geologist, currently based in Lima, Peru
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Hubbert’s Peak not universally applicable
Sir, It is a pity that an excellent message
regarding environmental limits and social
well-being (Beyond GDP, Geoscientist
24.10 October 2014) is devalued by
apocalyptic references to ‘peak
production’ of various minerals and metals.
The application of Hubbert’s ‘peak’
concept to metals production is
contentious and has been questioned by a
number of authors1,2,3.
Historical records show that production
of metals is closely linked to prices, with
intermittent peaks and troughs driven by
economic cycles. Thus declining
production is generally driven by falling
demand rather than by declining
resources. Increasing scarcity will cause
the price of metals to increase which, in
turn, stimulates increased substitution,
recycling and encourages increased
investment in exploration and ultimately,
new mines. The impending physical

exhaustion of various metals which is
strongly implied by Hubbert ‘peak’
proponents risks diverting policy makers
and their constituents’ attention away from
far more pressing issues.
A sustainable supply of the metals we
need can be maintained so long as
science facilitates us finding and recovering
new resources from the Earth and from
material already in our society. We also
need to manage burgeoning demand by
learning to do more with less. High metal
prices are a very powerful stimulant to all
these activities. Rather than worrying
about peak production and physical
exhaustion, what should really concern all
of us are the looming environmental limits
associated with our resource use. Most
urgent of all is the need to break the link
between energy-intensive metal extraction
and human-induced climate change.
ANDREW BLOODWORTH

References - 1) Crowson, P C F (2011) Mineral
reserves and future mineral availability. Mineral
Economics 24, 1-6. 2) Ericsson, M and Soderholm,
P (2012) Mineral depletion and peak production.
Polinares, Working Paper No 7, September 2010.
3) Graedel, T E, Gunn, A G and Espinoza, T (2014)
Metal resources, use and criticality. In: Gunn, A. G (ed)
Critical Metals Handbook. 1-19, Wiley/ AGI. Chichester
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Can’t find your meeting? FIND full, accurate, up-to-date
DETAILS ON THE WEBSITE: www.geolsoc.org.uk/listings

ENDORSED TRAINING/CPD
COURSE

DATE

VENUE AND DETAILS

Ground Models

1-5 December

University of Sussex. For information see website. Contact: Prof. Roger Moore
E: r.moore@sussex.ac.uk W: www.sussex.ac.uk/geomorphology/

Geomorphological Processes

26-30 January

University of Sussex. For information see website. Contact: Dr Cherith Moses
E: c.moses@sussex.ac.uk W: www.sussex.ac.uk/geomorphology/

Lapworth’s Logs

n/a

‘Lapworth’s Logs’ is a series of e-courses involving practical exercises of increasing
complexity. Contact: info@lapworthslogs.com. Lapworth’s Logs is produced by
Michael de Freitas and Andrew Thompson.

DIARY OF MEETINGS DECEMBER 2014 / JANUARY 2015
MEETING

DATE

VENUE AND DETAILS

2-3 December

AGM, conference & field trip. Venue: Birmingham Museum & Art Gallery.
For details see website. Contact: Jim Spencer E: jimspencer11@gmail.com
W: www.geocurator.org

Poster & Presentation Competition 2014
Central Scotland Regional Group, ICE
Scottish Geotechnical Group

2 December

Venue: IET Teacher Building, St Enoch Square, Glasgow. Contact: Scott Robinson
E: s.robinson@dundee.ac.uk

Recent Work in Archaeological Geophysics.
Near Surface Geophysics Group,
International Society for Archaeological
Prospection

2 December

Conference. Venue: Burlington House. Charges apply: discounts for Fellows and
students. See website for details and registration. Follows on to meeting below – it is
possible to register for both days at the same time. Contact: Paul Linford E:
Paul.Linford@english-heritage.org.uk

▼

Writing Effective Grant Proposals for
Collection Projects: Geological Curators’
Group Seminar & 41st AGM
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GEOSCIENTIST CALENDAR

DIARY OF MEETINGS DECEMBER 2014 / JANUARY 2015
MEETING

DATE

VENUE AND DETAILS

Forensic Geoscience: Future Horizons
Near Surface Geophysics Group, Forensic
Geoscience Group

3 December

Conference. Venue: Burlington House. See meeting above. Contact: Ruth Morgan.
E: ruth.morgan@ucl.ac.uk

Groundwater Extremes and Surface Water
Impacts. Hydrogeological Group, British
Hydrological Society

3 December

Venue: ICE, London. For details see website. Register at ICE website (via hotlink on
page). Contact: Jon Mackay E: crja@bgs.ac.uk

The rise, fall and resurgence of UK domestic
mineral supply. Geologists’ Assoc.

5 December

Evening Lecture followed by wine reception. Venue: Burlington House.
Speaker: Andrew Bloodworth. Tea: 1730 for 1800.

Southern Wales Regional Group Chartership
Evening with Dr Bill Gasgarth

9 December

Evening Lecture. Venue: Cardiff University Rm 1.25, Main Building, Park Place.
Time: 1730 for 1800 followed by wine reception. Contact: swales.rg@geolsoc.org.uk

A Life in Oil - Prospecting, Recovery
and Future
West Midlands Regional

9 December

Evening Lecture. Venue: Lapworth Museum. Speaker: Martin Carruthers (retired)
formerly Lead Technical Support Engineer, Baker Hughes. Time: 1800 (T&C) for 1830.
Contact: Daniel Welch E: geolsoc_wmrg@live.co.uk

AGM & Christmas Quiz
Yorkshire Regional

10 December

Evening meeting. Venue: The Brewery Tap, 18-24 New Station Street, Leeds LS1 5DL.
Contact: James Barr E: james.barr@atkinsglobal.com

8th International Petroleum Technology
Conference. AAPG/EAGE/SPE

10-12 December

Venue: Kuala Lumpur Convention Centre. For information and registration, visit
W: www.iptcnet.org/2014/kl/

Terra Infirma; What Has Salt Tectonics Ever
Done For Us? Geological Society

10 December

A Society London Lecture. Speaker: Chris Jackson (Imperial). See advertisement on p.6

Silver Anniversary Conference 2014: 25 Years
of Geological Remote Sensing
Geological Remote Sensing Group

15-17 December

Venue: Burlington House. Charges. Discounts for Fellows. Concessions.
Contact: treasurer@grsg.org.uk W: www.grsg.org.uk/agm/

Downhole Geophysics
Thames Valley Regional Group

16 December

Evening lecture. Speaker: Heather Butler. Venue: Fugro, Wallingford.
Contact: tvrgsecretary@gmail.com

Annual Meeting
Mineral Deposits Studies Group

17-19 December

Venue: National Oceanography Centre, University of Southampton.
Contact: Prof. Stephen Roberts E: steve.roberts@noc.soton.ac.uk

AGM
British Sedimentological Research Group

20-22 December

Venue: BGS, Nottingham. Charges. Discounts for Fellows. Concessions. See website
for details and registration. Contact: Oliver Wakefield E: oliverw@bgs.ac.uk.
W: www.bgs.ac.uk/news/events/bsrg/home.html

Annual Meeting
Tectonic Studies Group

4 -10 January

Conference with field excursions. Venue: Grant Institute, University of Edinburgh,
Edinburgh, UK. Charges. Discounts for Fellows. Concessions. See website for details
and registration. Society Contact: Georgina Worrall E: georgina.worrall@geolsoc.org.uk

2015 Annual Discussion Meeting: The
Quaternary. Geology of the North Sea and
Adjacent Areas. Quaternary Research Group

5-8 January

Venue: Our Dynamic Earth, Holyrood Rd, Edinburgh EH8 8AS. See website for details
and registration. Contact: Emrys Phillips E: erp@bgs.ac.uk W:
www.qra.org.uk/meetings/94

Annual Meeting
Volcanic & Magmatic Studies Group

5-9 January

Venue: OPEN, 20 Bank Plain, Norwich, Norfolk, NR2 4SF. Charges. Discounts for
Fellows. Concessions. See website for details and registration.
Contact: vmsg.2015@uea.ac.uk

GSL Higher Education Network Annual
Meeting 2015: Sharing Educational Practice
in the Geosciences

21-22 January

Conference and workshops. Venue: Plymouth University. Charges – concessions.
See website for details and registration. Contact Alison Stokes
E: alison.stokes@plymouth.ac.uk

Geological, Geotechnical & Hydrogeological
aspects of the York Potash Ltd Mineral
Transport System Tunnel. EGGS/BTS

22 January

Evening lecture. Venue: Burlington House. Speakers: Tristan Pottas (YPL) & Tom Berry
(Arup). Time: 1730 for 1800. Contact: Matthew Eynon
E: matt@earthsciencepartnership.com

National Geological Screening: Implementing
Geological Disposal for higher activity
radioactive waste. South Wales Regional

27 January

Evening lecture. Venue: Lecture Theatre 1.25, School of Earth Sciences, Cardiff
University, Park Place, CF10 3AT. Speaker: Nuclear Decommissioning Authority.
Contact: Gareth Farr E: swales.rg@geolsoc.org.uk

Trip to Kent’s Cavern
South West Regional

31 January

Field trip. Venue: Kents Cavern, 91 Ilsham Road, Torquay, Devon. TQ1 2JF.
Time: Meet at 1030 for tour commencing at 1115. Cost: £7.75 each.
Contact: swrg@geolsoc.org.uk
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BOOKS & ARTS
‘Advice to Young
Explorationists’ would
be the appropriate
subtitle for this easily
readable and
entertaining volume.
It is a collection of
essays by geologists of
all vintages and a wide
range of disciplines,
but predominantly with direct experience
of working in oil and gas.
The aim is to provide recent geoscience
graduates, and those in the early stages of
their career in exploration and
production, with the kind of mentoring
that is missing from textbooks.
Its publication closely follows that of 52
Things You Should Know About Geophysics
(Hall and Bianco (eds) 2012); similar
volumes on Rock Physics,
Biostratigraphy, and Geocomputing are
in preparation.
The author guidelines for the series
boil down to the instruction ‘Write 600
words on something you are passionate
about’. Each ‘thing’ occupies a two-page
spread, on which some authors have
included an illustration. (For authors
whose verbosity got the better of them,
one ‘thing’ has led to another, and they
have been allowed two spreads, each
separately titled).
The arrangement of the essays
alphabetically by title emphasises the aim
of making this a book to dip into.
A second contents list organises the titles
into themes. There is also an index, and if
these are not enough to help the reader
locate a particular essay for re-reading, the
brief author bios at the end also include a
link to the essay(s) written by each.
Essays range from the general –
enthusiastic reminiscences of careers in
the industry, for example – to those
emphasising the importance of fieldwork
(several of these), making maps, digging
up old data, and not ignoring the basinal
and wider regional setting of a prospect.
H H Read’s dictum about ‘seeing the
most rocks’ gets at least five mentions,
but several authors offer cautionary
remarks about the relationship between
models and observations – there’s a
little philosophy here among the
practical tips and the nuggets of wisdom
and experience.
So, don’t be misled by the ‘You’ in the
title (seeing the book on the hall table, my
wife mistakenly thought it might reveal

Sumit buranarothtrakul / Shutterstock.com

52 things you should
know about geology

the mystery of my professional
obsession with rocks) because the
intended readership is quite specific.
If you’re right at the start of your career
this volume will put you in touch with
the human side of a geoscientist’s life in
oil and gas, and will entertain as well as
enlighten you. Anyone else may
nevertheless enjoy the insights into
the preoccupations, predilections
and prejudices of the life of an
exploration geologist.
Reviewed by David Smith
52 THINGS YOU SHOULD KNOW ABOUT GEOLOGY
MATT HALL (Ed.) Published by: Agile Libre, Nova Scotia,
2014, 130pp. ISBN 978-0-9879594-2-3 (pbk)
RRP (UK) £12.00 www.agilelibre.com

Landmarks in
Foraminiferal
Micropalaeontology
This is the sixth book
in a series of
publications. The
following quote from
the introduction
illustrates the editors’
vision and offers an
example of the
writing style.
“The idea for this
book came about from
the realisation that micropalaeontology as
a discipline had reached a watershed.
The global closure of research schools
worldwide and changing trends in science
funding support meant that perhaps it
was timely to step back and look at how
the discipline had developed from a
global perspective.”
Advances in chemical dating
techniques, geophysical methods, and the
like, mean for many they have become the
preferred tools of analysis over those of
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have no Internet access? CALL THE
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Library Bookshop 0207 432 0999 for
advice and to purchase publications

One thing to know about geology – always
wear a hard hat when close to a rock face

micropalaeontology; particularly in
drilling activities. Real-time data from
down-hole equipment has eclipsed
micropaleaontology, where a specialist is
needed to interpret fossil data which is
blurred as it travels to surface and is
already historical by the time it reaches
the microscope…
This is plainly an academic book for
academics. I imagine particularly
micropalaeontologists? Who else would
have the grit to plod through it?
There is structure, but no real flow or
narrative - which is a real shame and a lost
opportunity. There are some genuinely
interesting nuggets, but they have to be
picked out from among the meticulously
referenced text. I understand the
importance of academic exactitude, but the
title – although long winded – suggests a
journey, a story: epic “Landmarks”. The
landmarks are there to be sure, but any
excitement or reader involvement is lost by
dry presentation. Some academic writers
manage to be informative, factual,
referenced and readable. This, by contrast
is no page-turner. Every gem has to be
hewn with an axe.
Those with an interest in historical
geology, the oil industry, the channel
tunnel, war deprived determination and
the like should all wish to read this book
eagerly. Instead, it is as if the authors wish
to tease and frustrate the reader. There are
some great eccentrics in the early years,
but by the time the dryness sets in it is
hard to raise a smile.
In summary - it is a book to be
recommended to those with the necessary
dedication, patience and determination.
Reviewed by Martin Carruthers

LANDMARKS IN FORAMINIFERAL
MICROPALAEONTOLGY – HISTORY AND
DEVELOPMENT
A J BOWDEN, F J GREGORY, AND A S HENDERSON,
2013 Published for The Micropalaeontology Society,
by The Geological Society of London ISBN 978-186239-371-4 360 pages
List price: £95.00 www.geolsoc.org.uk

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

Theory of Reflectance and
Emittance Spectroscopy
Reflectance
spectroscopy is a
technique of
burgeoning
application, from the
investigation of
pigments on ancient
works of art to
terrestrial (and
beyond) remote
sensing surveys. It is the only technique
available for the investigation of the
surfaces of the numerous rocky bodies
(large and small) that comprise the rest of
our Solar System and, given the
professional provenance of the author,
pre-eminent in his field, it is this
application that features most
prominently here.
The first edition, published in 1993, is
regarded by many as the seminal text on
the subject. This second edition is
significantly different in parts and
includes a consideration of much of the
relevant literature published after the
first appeared.
The new work is logically structured in
four sections, with essential foundation
material such as Maxwell’s Equations and
blackbody emission treated briefly but
adequately. The geological user will be
most interested in the latter chapters, with
Chapters 14 and 15 probably regarded as
essential reading for almost all users of
reflectance spectroscopy. There are
appendices covering vector calculus,
complex variables and Fraunhofer
diffraction, together with an invaluable
table of symbols as used in the text.
As always, the clue to the content is in
the title. Though there are some titbits of
information sprinkled throughout the text,
do not expect much description or
discussion of instrumentation, calibration
and data processing – the interested
reader must look elsewhere. However,
the dense mathematical treatment of
theory is enlivened by pertinent and
informative discussion and the occasional
personal anecdote. That said, the author
takes no prisoners - this book works the
reader hard.
Hapke’s admonition (on page four) to
‘… always derive a critical equation…’
need not be taken too seriously by most
users, who will certainly rely on their
favourite software package (some of
which being briefly mentioned at places in
the text). Many users of reflectance
spectroscopy, happy with the assumption

of ‘perfect’ diffuse reflectance, will not
require the depth of theory presented
here, but similarly few will not have
occasion to delve into it for some
enlightenment at times.
This is probably not a book for most
personal bookshelves (though I shall
be pleased to have it readily to hand);
but it is certainly one for the
institutional library.
Reviewed by Trevor F Emmett
THEORY OF REFLECTANCE AND EMITTANCE
SPECTROSCOPY (SECOND EDITION)
HAPKE, B. 2012. Published by: Cambridge
Univeristy Press, The Edinburgh Building,
Cambridge, CB2 8RU, UK. 254 x 180 mm, 528 pp.
ISBN 978-0-521-88349-8 (HBK).
List price: £58.00 www.cambridge.org

Forensic Seismology and
Nuclear Test Bans
Forensic seismology is
the application of
seismology to nuclear
test ban verification –
to answer the
question: ‘Is the
detected seismic
activity earthquake- or
explosion-generated?’.
This volume
documents the 50-year development of the
discipline of forensic seismology and the
associated methods of seismic data
analysis.
Presented in 10 chapters (and 14
appendices, including exercises in seismic
data analysis with solutions online), the
volume extensively covers the major
topics of seismic magnitude estimation,
travel-time paths and epicentres; seismic
signal processing and the use of
seismometer arrays. Each chapter is
appropriately illustrated with figures and
data-tables, and seismograms from
explosions and earthquakes,
demonstrating the methods (and
associated problems) of their visual
analysis and interpretation. The exercises
linked to each chapter allow the reader to
engage with the key concepts covered and
apply the analytical techniques introduced
to particular problems.
As a leading UK researcher in the field
for over 35 years, the author has produced
a robust account of the development of the
field predominantly based upon the
results of the UK research programme and

the interaction of this with the
complementary programme developed in
the USA. I found the sections describing
the historical context of the development
of this relatively ‘new’ discipline of
particular interest, with the associated
geopolitical imperatives driving the
progress of the science concisely
explained and outlined.
By necessity, the volume incorporates a
significant mathematical component that
some general (or non-quantitatively
minded) readers may initially find offputting. However, the mathematical basis
underpinning each of the key concepts is
clearly provided as they are introduced.
This allows the reader a full and
appropriate understanding and
appreciation of the geophysical data and
models presented, and the way they have
been applied to forensic seismology.
As a key reference volume, I anticipate
that its primary audience will be
practising academic researchers and allied
specialists within the field (and the
geophysics of Earth structure in general),
but will also prove valuable to advanced
undergraduate geoscience students and
postgraduate researchers in seismology
and solid Earth geophysics.
Reviewed by Mark Griffin
FORENSIC SEISMOLOGY AND NUCLEAR
TEST BANS
ALAN DOUGLAS, Published by: Cambridge University
Press. 2013. ISBN 978-1-107-03394-8. hbk 514pp.
List price: ££80.00 www.cambridge.org

BOOKS

Available for review

Please contact ted.nield@geolsoc.org.uk if you would
like to supply a review. You will be invited to keep the
review copy. See a full up-to-date list at
www.geolsoc.org.uk/reviews
u NEW! Crystal Mountains - minerals of the
Cairngorms by Roy E Starkey. 2014 British
Mineralogy Publications 177pp, sbk.
u NEW! Quaternary sea-level changes - a global
perspective, by Murray-Wallace and Woodroffe.
Cambridge UP, 2014
u NEW! Mining in Devon & Cornwall - mines & men
by Roger Burt et al., 2014 University of Exeter Press.
u NEW! Aquatic Organic Matter Fluorescence, Ed by
Paula Coble et al., 2014 Cambridge UP
u Logging the Chalk by Rory N Mortimore 2014
Whittles Publishing. ISBN 9781849950985
357pp hbk
u Frederick W Harmer: a scientific biography by
John A Kington. Apringer Briefs in Environment,
Security, Development and Peace 19, 2014 ISBN
9783319077031 97pp sbk
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PEOPLE NEWS
CAROUSEL
All Fellows of the Society are entitled to entries in this
column. Please email ted.nield@geolsoc.org.uk,
quoting your Fellowship number.

u Simon Haslett
Simon Haslett, Associate Pro-VC,
University of Wales, has been awarded
Principal Fellowship of the Higher
Education Academy. The award is
given to candidates who have had
‘sustained, effective record of strategic
impact at institutional, national or
international level and be committed to wider strategic
leadership in teaching’.

u Brian Hawkins
Brian Hawkins has been awarded the
first Marcel Arnould Medal by the
International Association for
Engineering Geology (IAEG), instituted
on the IAEG’s 50th anniversary to
recognise significant contributions to
engineering geology, and outstanding
services to the Association. Brian was Reader in
Engineering Geology in the Department of Earth Sciences
at the University of Bristol and currently lectures in the
Department of Civil Engineering.

u Lord Oxburgh of Liverpool
Lord Oxburgh of Liverpool, former
President of the Society, will deliver the
Melchett Lecture ‘The energy dilemma politics and stark choices’ on December
2, in acceptance of the Melchett Award
(Energy Institute). The Award is
presented annually ‘to an individual for
an outstanding contribution in research, administration,
construction or other professional activity, involving the
scientific preparation or use of fuel and energy’.

IN MEMORIAM WWW.GEOLSOC.ORG.UK/OBITUARIES
THE SOCIETY NOTES WITH SADNESS THE PASSING OF:
Cater, Maxwell Clinton *
Fortier, Yves O *
Graig, Gordon Y
Crook, John P *
Foster, Michael *
Fothergill, T *
Heeley, Martyn *
King, Roy

Kosler, Jan *
Lane, Alan*
McSweeney, LJM *
Oldroyd, David
Scott, Barry*
Waite, G J *
Williams, John B E*

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 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.

u David Walker
David Walker has recently
returned from six years
overseas to set up and run
H2Ogeo, an independent
hydrogeology and
environmental consultancy.
He has lived and worked in
the UK, UAE, India and
Australia working on
challenging groundwater and
land contamination projects
for a wide range of
multinational clients. See
www.h2ogeo.co.uk for
further information.
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GEOSCIENTIST PEOPLE NEWS

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

DISTANT THUNDER
Geologist and science
writer Nina Morgan*
discovers why the people
of Stonesfield loved
winter and rough weather
Stonesfield slate – not a true
slate in the geological sense, but
a Middle Jurassic limestone
facies present around the village
of Stonesfield in Oxfordshire –
graces the roofs of many
vernacular buildings in NW
Oxfordshire and covers the roofs
of many of the Oxford Colleges.
Production of the 'slates' began
during the 17thC, when it was
discovered that freshly dug
blocks of this lens-shaped
deposit of sandy limestone –
extending roughly two miles
from east to west and one mile
from north to south – around
the village of Stonesfield,
could be easily split after
exposure to frost.

~

BY WORKING
UNDERGROUND
MINERS WERE
SHELTERED AND KEPT
WARM FOR HALF
THE WINTER

~

Building boom

Thanks to a building boom,
Stonesfield slate mining really
took off during the 19thC and
proved to be a real moneyspinner for small landowners.
Around two dozen pits are
known to have existed in
Stonesfield, and the mining
industry became an important
source of both full and part time
employment in the area.
Working underground all day
in galleries just three to five feet
high, with little opportunity to
stand up, may not be everyone's
idea of a good time; but local
stories describe how the old
men loved the work. As the

In the bleak midwinter

geologist and palaeontologist
W J Arkell (picture) reported in
his book Oxford Stone, they
‘looked forward to it almost like
the annual migration into the
mountains by the Alpine
shepherds’ even though they
often had to crawl on hands and
knees to reach the working face.
Grim though it might sound,
slate mining was a convenient
seasonal winter employment
and by working underground
miners were sheltered and kept
warm for half the winter. The
discovery of a 19thC beer-mug in
one of the mines suggests that
though refreshments were not
exactly available 'on tap'
underground, the miners did find
ways to keep their spirits up.

Seasonal cheer
Quarrying began at Michaelmas
and continued until Christmas.
The blocks of stone, known as
pendle, were loaded onto an
iron-wheeled trolley and hauled
up the shaft to the surface by a
windlass where they were
wetted and covered with earth in
clamps to keep in the ‘quarry
sap'. Then it was all down to
the weather. The thin slabs of
stone that form the slates are
riven from the pendle by the
action of frost, so a bleak
midwinter – when frosty wind
makes moan – was critical.
One week of hard frost in
January ensured well-split
slates and plenty of work to
keep the 'slatters' – the men
who shaped and holed the thin
layers to produce the batchelors,
whippets, muffities, short,
middle and large cocks used for
roofing tiles – in employment
until the following Michaelmas.
To make the most of their
possibilities, when there was a
chance of freezing temperatures
mine owners employed a man to
run through the village ringing a
bell to summon all available
manpower to turn out to
uncover and spread out the
pendle. Arkell records that ‘If a

William Joscelyn Arkell (1904-1958).
From the Society’s portrait collection

hard frost began unexpectedly
at night the church bells would
be rung to summon the people
from their beds’.
If the frosts didn't come, a
smaller quantity of coarser and
cheaper slates – known as
‘presents’ – could still be made
from a thin layer of fissile
brownish sandstone above the
pendle. But because resorting
to production of presents meant
that the slatters wouldn't be
employed for a whole season,
they were not the sort of
presents anyone in Stonesfield
really wanted to receive.
Best wishes to all for a happy
holiday season!

➤ Acknowledgement

Thanks to Philip Powell for
suggesting the topic for this
seasonal vignette. Sources
include: The Geology of
Oxfordshire by Philip Powell
[ISBN 1904349196];
Stonesfield from slates to chips

published by Stonesfield Parish
Council [ISBN 095396230X],
Oxford Stone by W.J. Arkell,
published by Faber and Faber in
1947, and the Stonesfield Slate
by M.A. Aston, Oxfordshire
County Council Department of
Museums Services Publication
No.5, 1974

➤ 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.historyofgeo
logygroup.co.uk, where you'll
also find abstracts for the talks
and posters presented at the
Conference on Geological
Collectors and Collecting, April
2011 available free to download
as a pdf file.

*Nina Morgan Nina Morgan is a
geologist and science writer
based near Oxford and who lives
near Stonesfield
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GEOSCIENTIST OBITUARY

OBITUARY JOHN HEWITT HULL 1934-2014

J

Offshore
By 1967, the Survey was
expanding into the geology
beyond our shores on the
continental shelf, presenting
John with new challenges.
In 1971 John came back on to
dry land to be officer-incharge of the Industrial
Minerals Assessment Unit in
Leeds leading to the
development of new forms
of geological map,

Survey geologist who worked on UK mineral
resources both offshore and onshore

Earth Sciences. This was a
time of intense activity on the
UK Continental Shelf in the
quest for oil and gas, but the
development of the
infrastructure for bringing the
hydrocarbons ashore required
detailed geological maps of
the continental shelf, an area
110% greater than the UK
land area. This was a
mammoth task and one of
fundamental importance to
the economic development
of the UK.

Clough Medal

addressing specific issues and
the understanding that access
to a database of sub-surface
geological information was an
essential component of a
modern and relevant
geological Survey.

~

ohn Hull was born
in Manchester on
18 June 1934 and
died, in his 80th
year, 12 March
2014. It has often been said
that ‘geologists and good
company, especially for
other geologists’. John Hull
modified that rule and
was good company for
all but yes, especially for
other geologists!
John attended the
University of Birmingham,
attracted by the opportunity
to study geophysics as part
of the geology degree.
Leaving University, John
took up an appointment at
what was then the
Geological Survey of Great
Britain. He was appointed
to the North-East England
Field Unit and sent out to
map everything from Lower
Palaeozoic greywackes to
Carboniferous, Permian and
Triassic sediments and the
glacial deposits of the
Quaternary. This work
fostered John’s interest in
the applied aspects of
geology and engagement
with those who both wanted
and needed to use geological
advice, particularly in
industrial minerals.

JOHN WAS A
GREAT GUY TO WORK
WITH, WARM AND
GENEROUS

~

In 1981, John moved to
Scotland to take up the post
of District Geologist of the
North Lowlands Field Unit,
bringing him firmly into the
role of scientific management,

directing programmes of
basic mapping and specific
research commissioned by
government and other bodies.
It also gave him the
opportunity to develop his
interests in data-banking of
geological information with
the work of the newly formed
Scottish Geological Database
section. His time in charge of
the North Lowlands Unit was
short as he quickly had to
assume the role in 1982 of
Assistant Director when Innes
Lumsden moved to be
Deputy Director.
In 1985, John returned to
the marine environment as
Assistant Director and
Programmes Director for
Hydrocarbons and Marine

Under John’s direction the
Survey fulfilled this task
alongside the other important
commissions given it by
government in the
monitoring of the offshore
industry. John accepted the
Clough Medal of the
Edinburgh Geological Society
for the year 1994/95 on behalf
of the Survey, in recognition
of this contribution to our
understanding of off-shore
geology. He was elected a
Fellow of the Royal Society of
Edinburgh in 1994. John
remained in this post until his
retirement in 1994.
John was a great guy to
work with, warm and
generous to all his colleagues.
He was a Survey man
through and through but had
a vision of the role of a
national Geological Survey in
helping to address the
fundamental applied issues
of how we use the land, the
seas and the resources
they contain responsibly.
We, his colleagues, will miss
him greatly.

➤ By Stuart Monro
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200 Years of Smith’s Map
Private Exhibition at Natural History Museum:
22 April 2015
Conference at the Geological Society, Burlington
House: 23-24 April 2015
Field Excursion in Oxfordshire: 25 April 2015
The History of Geology Group (HOGG) is organising
the first of 2 Geological Society William Smith
Meetings in 2015.
William Smith was an English
geologist who created the
first nationwide geological
map. In 1794, as a surveyor
for the Somerset Coal Canal,
Smith recognised that each
stratigraphic horizon
contained unique fossils. This
enabled him to work out the
order of strata. From his 1799
map of the strata around
Bath, Smith progressed to
the publication in 1815 of
‘A Delineation of the Strata of
England and Wales’. His ideas
disseminated widely but took
time to become accepted.

Confirmed Keynote Speakers

Convenors
Field and other visits
Publication

Further information
•

•
•
•

•

•

•

Call for Papers

GEOSCIENTIST OBITUARY

OBITUARY ROBERT FREER 1932-2014
obert was born in
Manchester on 3
February 1932.
In 1949 the family
moved to
Melbourne (Australia),
although Robert returned
with his parents and one of
his two brothers in 1953.
Robert gained a BSc in
Engineering from
Melbourne University,
followed by a Diploma in
Hydroelectric Power from
Imperial College, London.
Robert’s career began in
Scotland at Sir William
Halcrow & Partners. He
received the Miller Prize
from the Institution of
Civil Engineers for a
technical paper on Scottish
hydro power.

R

Engineer working on energy and maritime projects
at the interface between research and practice

Publications

UKAEA
Robert went on to work at
the UK Atomic Energy
Authority before moving
back to London in the 1960s.
At Sir Alexander Gibb &
Partners he carried out
studies for hydroelectric
power stations in Iran and
East Africa. He also
designed a 24 MW diesel
power station for the
Ballistic Missile Early
Warning System radar
installation in Yorkshire.
Robert joined Mouchel &
Partners as resident engineer
in 1963, and in 1966 moved
again to the British
Aluminium Company,
where he was responsible
for technical advice on the
operation of HEP stations
for aluminium smelters at
Fort William and
Kinlochleven. Robert also
prepared proposals for the
redevelopment of river HEP

Chemical Engineers and the
Institute of Energy. He made
responses on behalf of the
ICE energy board to
government consultation and
discussion documents,
including a report to the
House of Commons Select
Committee on Wave Energy.

stations on the River Otra
(Norway), and for a diesel
power station at the bauxite
mine in Ghana.
In the 1970s Robert worked
at Babtie Shaw & Morton,
becoming Team Leader for an
innovative design study for
offshore wind turbines
connected to the Grid. Robert
was seconded to Edinburgh
University under an Energy
Technology Support Unit
(ETSU) contract to work on
Salter’s ‘duck’.
In 1982, Robert joined the
Sand and Gravel Association
(SAGA) as a technical adviser.
This was followed, (1987–91)
by a period at the
Construction Industry
Research and Information

Association (CIRIA). In 1992,
Robert joined the Institution
of Civil Engineers as
Technical Adviser. He was a
member of the ICE Energy
Board, and secretary of the
Reservoirs Committee,
responsible for the
examination of hydro-electric
engineers. Robert was also
ICE representative on the
Engineering Council’s Vision
2020 report (1997–99) and ICE
representative on the
Parliamentary Group for
Energy Studies.
Robert was responsible for
establishing the Joint Energy
Forum to bring together the
energy interests of the
Institutions of Civil,
Mechanical, Electrical and

Robert’s publications include
The Three Gorges Project on the
Yangtze River in China and
papers on the electrical energy
supply in Lithuania after
Communism, and on the use
of renewables in global climate
change. He was awarded the
George Stephenson medal
from the Institution of Civil
Engineers in 2002 for The Three
Gorges Project paper.
From 1995, Robert joined
Reed Publishing and
Wilmington Press as parttime editorial adviser on
energy matters.
Robert’s hobbies were
rowing, sailing and Scottish
country dancing. He had
many friends at the London
Rowing Club, the Royal Ocean
Racing Club, Leander Club
and the Little Ship Club.
Robert died from a heart
attack on 11 August 2014.
He had been discharged from
hospital a few days earlier
following a minor fall at home,
and was recuperating from
this when he died.
He leaves behind one son,
Jeremy. His other son,
Alex, died in an accident
in the Austrian Alps in
1997, aged 19.

➤ By Jeremy Freer. A longer

version of this obituary may
be read online. Editor

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.

28 | DECEMBER 2014/JANUARY 2015 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST

GEOSCIENTIST CROSSWORD

CROSSWORD NO.186 SET BY PLATYPUS

WIN A SPECIAL
PUBLICATION!
The winner of the October Crossword
puzzle prize draw was T Cooke of
Peebles.
All correct solutions will be placed in the
draw, and the winner’s name printed in
the March 2015 issue. The Editor’s
decision is final and no correspondence
will be entered into. Closing date January 20 2015.
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.
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

ACROSS

DOWN

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

1

Clathrate compound (3,7)

1

Precious crystals (4)

6

SI units of electric current (4)

2

Mr Pye's Waisted Channel Isle (4)

9

Stroked with a paint-loaded feather
to resemble a metamorphic rock
(10)

3

Weathered diamondiferous clay of
Kimberley (6,6)

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

4

Deeply regretting (5)

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

5

Suborder of bipedal saurischian
dinosaurs (Marsh 1881) (9)

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

7

Among royalty, marriage between people
of unequal social rank, which prevents
the passage of the husband's titles and
privileges to wife and children (10)

10 Group of three (4)
12 Rock consisting of large, rounded
clasts bound in a finer grained
matrix (12)
15 Hoping, behind shades, false nose
and moustache, not to be
recognised (9)
17 'El Draco' (5)
18 Deposit rich in N, K & P, consisting
of bird excrement (5)
19 Ascribing values to things - what
scientists get up to generally (9)
20 Recombine after disaggregation like 'stone' for instance (12)
24 Where precipitation is too low to
sustain vegetation (4)

8

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

Sarsen & Bluestone ring on Salisbury
plain (10)

11 Coming to terms with changed
circumstances, as a river system after
sea-level change, for example (12)
13 Horn-like envelope covering the dorsal
aspect of the terminal phalanges (10)
14 Main function of 13a, in response to
pruritus (10)
16 Impervious to change (9)

25 To destroy utterly and leave no trace
(10)

21 Chord consisting of root, third and fifth
(5)

26 Letters GS in a roundel, in our case
(4)

22 First murderer, according to the Bible (4)

27 Grave markers (10)

23 Sediment left at the bottom of a
fermentation vessel (4)

Membership number ...........................

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

SOLUTIONS OCTOBER
ACROSS:
1 Isopachyte 6 Ages 9 Bitumen 10 Byssate
12 Misspelled 13 IRS 15 Earthy 16 Stimulus
18 Tubercle 20 Incise 23 Vex 24 Crosshatch
26 Troley 27 Reified 28 Soda 29 Astringent
DOWN:
1 ISBN 2 Outlier 3 Atmospherical 4 Hinges
5 Tabulate 7 Glacial 8 Stepsister
11 Sedimentation 14 Aestivates 17 Allonyms
19 Boxwood 21 Incline 22 Usurer 25 Adit
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GEOSCIENTIST RECRUITMENT

Rocks, Routes & Shoots
A geology and ecology tour of Kashmir and Ladakh
Led by Heather Kelly and John Macgillivray 27 June - 12 July 2015

£85

!
OUNT
DISCeo
logical

for G
n
of Londo
Society
members

Join geologist John MacGillivray and ecologist
Heather Kelly in July 2015 for a tour to Kashmir
and Ladakh in the NW Indian Himalayas, looking at
the geology and ecology of the area and how people live in, and
interact with, their fragile environment.
G Explore spectacular landscapes G Visit high altitude lake Pangong Tso G Unique geology

and topography G Glacial moraines and hanging valleys, sediments layered and folded on a
massive scale and metamorphic and igneous rocks of every hue G Discover how plants have
had to adapt, and how they are used both for food and shelter G See wildlife in abundance
G Visit Buddhist monasteries, excellent vantage points for geologists.

Enquiries and bookings: T: 020 8901 7320
E: holidays@indusexperiences.co.uk
www.indusexperiences.co.uk/earthsciences

Contact us for Geology, Geography and Ecology field trips to India, Nepal and Bhutan

THE GEOLOGICAL SOCIETY
ONLINE BOOKSHOP
,
For Special Publications
sonal
Maps, Memoirs and sea
shop
gift ideas visit our book
m
online or call the Sales tea
+44 (0)1225 445046

50% discount for GSL members on selected titles!
Members of other societies may also qualify, please contact us for details.

For more information and to place an order, visit: www.geolsoc.org.uk/geogifts
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Version 2015 coming soon...

www.mve.com

