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The history of climate-change science from
1750 to the dawn of the 20th Century
ONLINE SPECIAL
MEET RICHARD HUGHES
GIRLS INTO GEOSCIENCE
Ted Nield interviews the Society’s Plymouth University’s initiative Five years on, and the
GeoBus is still going strong!
new Executive Secretary
to encourage participation

Deer, Howie and Zussman

ROCK-FORMING
MINERALS

Rock-Forming Minerals is an essential reference work for professionals, researchers and postgraduate students
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All of the following volumes can be purchased as a series or individually:
RFM1A Rock-Forming Minerals, Volume 1A: Orthosilicates
%\:$'HHU5$+RZLHDQG-=XVVPDQ

RFM3C Rock-Forming Minerals, Volume 3C: Clay Minerals
%\0-:LOVRQ

RFM1B Rock-Forming Minerals, Volume 1B: Disilicates & Ring
Silicates %\:$'HHU5$+RZLHDQG-=XVVPDQ

RFM4A Rock-Forming Minerals, Volume 4A: Framework
Silicates: Feldspars %\:$'HHU5$+RZLHDQG-=XVVPDQ

RFM2A Rock-Forming Minerals, Volume 2A: Single-Chain
Silicates %\:$'HHU5$+RZLHDQG-=XVVPDQ

RFM4B Rock-Forming Minerals, Volume 4B: Framework
Silicates: Silica Minerals, Feldspathoids and the Zeolites
%\:$'HHU5$+RZLH:6:LVHDQG-=XVVPDQ

RFM2B Rock-Forming Minerals, Volume 2B: Double-Chain
Silicates %\:$'HHU5$+RZLHDQG-=XVVPDQ
RFM3A Rock-Forming Minerals, Volume 3A: Micas
%\0()OHHW
RFM3B Rock-Forming Minerals, Volume 3B: Layered
Silicates: Excluding Micas and Clay Minerals
%\:$'HHU5$+RZLHDQG-=XVVPDQ

RFM5A Rock-Forming Minerals, Volume 5A: Non-Silicates:
Oxides, Hydroxides and Sulphides%\-):%RZOHV5$+RZLH
'-9DXJKDQDQG-=XVVPDQ
RFM5B Rock-Forming Minerals, Volume 5B: NonSilicates: Sulphates, Carbonates, Phosphates and Halides
%\//<&KDQJ5$+RZLHDQG-=XVVPDQ

For full details visit the Online Bookshop www.geolsoc.org.uk/rfmset11
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24th Africa Ustream
17th Africa Independents Forum
80th PetroAfricanus Dinner in Africa
9th Global Women Petroleum & Energy Luncheon
5th Africa Local Content
5th Young Professionals Oil, Gas & Energy in Africa

23th - 27th October 2017 |

Cape Town International Convention Centre, South Africa

www.africa-oilweek.com
Lead Sponsor

Sponsors

Supporting Sponsors

Contact:
Sonika Greyvenstein
sonika.greyvenstein@ite-events.com
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The history of climate-change science from
1750 to the dawn of the 20th Century
ONLINE SPECIAL
GIRLS INTO GEOSCIENCE
MEET RICHARD HUGHES
Ted Nield interviews the Society’s Plymouth University’s initiative Five years on, and the
GeoBus is still going strong!
to encourage participation
new Executive Secretary

FROM THE EDITORS DESK:

Girls into geoscience

P

UHVVRIÀFHUVDQHPEDWWOHG
EUHHGDPRQJZKRVHUDQNV
,WKDQNIXOO\QRORQJHU
FRXQWP\VHOIDUHXVHGWR
SHFXOLDUTXHVWLRQV²IURP
PHGLDDQGSXEOLFDOLNH,QP\IRUPHU
OLIHDVVSRNHVPDQIRU8.XQLYHUVLWLHV
RQHRI+HU0DMHVW\·V3UHVVFXULRXV
DERXWVWXGHQWUHFUXLWPHQWE\JHQGHU LQ
WKRVHGD\VKHDYLO\ZHLJKWHGWRZDUGV
PDOHV WROGPHKHZDV´LQWHUHVWHGLQ
WKHSURSRUWLRQVRI8QLYHUVLW\ZRPHQµ
,VXJJHVWHGKHQRWDGYHUWLVHWKLVIDFW
WRRZLGHO\+RZHYHUDOOLQVWLWXWLRQV
VKRXOGDVNWKHPVHOYHVLIDUHGRLQJ
HQRXJKWRDWWUDFWHTXDOO\IURPERWK
VH[HV
0V'DQ\&RWWRQDÀUHÀJKWHUVLQFH
KHUWHHQVDQGVLQFH-DQXDU\/RQGRQ)LUH
%ULJDGH·VQHZ&RPPLVVLRQHULVFOHDUO\
QRW´DVL[IRRWWZRKDLU\DUVHGPDQµDV
VKHSRLQWHGRXWXSRQKHUDSSRLQWPHQW
$WLPEXHGZLWKDKHDUW\ORDWKLQJ
IRUHGXFDWLRQVKHHVFKHZHGWKH
XQLYHUVLWLHV ZKLFKDODVRQWKHGD\RI
ZULWLQJÀQGWKHPVHOYHVHPEURLOHG
DQHZLQDFFXVDWLRQVRIXQGHUUHSRUWHG
VH[XDOKDUDVVPHQWLQDGuardian
LQYHVWLJDWLRQ GHFLGLQJLQVWHDGWR
DQVZHUDUHFUXLWPHQWDGIRUÀUHÀJKWHUV
,QVKHZDVRQHRIWKUHHZRPHQWR
JUDGXDWHIURPWUDLQLQJDQGRQO\WKH
WKWRMRLQWKHVWURQJVHUYLFH
%\VKHZDVGHSXW\DVVLVWDQW
FRPPLVVLRQHU1RZVKHUXQVWKHVKRZ
,WLVHDV\WRVHHZK\ROGHUÀUHPHQ

PLJKWUHVHQWWKHLUUXSWLRQRIZRPHQ
LQWRWKHLUUDQNVEHFDXVHWKH\IHHOLW
¶GHPDFKRV·WKHLUUROH&RWWRQVD\V
%XWLQWUXWKWKHUROHLWVHOIKDVDOUHDG\
FKDQJHG+RXVHÀUHVDUHQRORQJHU
FRPPRQ6HYHQW\SHUFHQWRIWKHMRE
QRZLQYROYHVFRPPXQLW\HQJDJHPHQW
DQGÀUHSUHYHQWLRQZRUNUDWKHUWKDQ
VKLQQLQJXSODGGHUVDQGEUHDNLQJ
GRZQZDOOV
0XFKWKHVDPHFDQEHVDLGRI(DUWK
VFLHQFH7KHZRUG¶JHRORJLVW·GRHVQ·W
KDYHWKHZRUG¶PDQ·LQLW ¶ÀUHPDQ·VWLOO
UDQNOHVZLWK&RPPLVVLRQHU&RWWRQ 
EXWWKHORQJVKDGRZFDVWE\WKHEDUH
OHJJHGLIQRWKDLU\DUVHGKHURLFVRI
6LU(GZDUG%DWWHUVE\%DLOH\DQGKLVLON
LVVWLOOOLNHO\WRWKURZDSDOORYHUWKH
HQWKXVLDVPRI\RXQJZRPHQPDNLQJ
WKHLUFKRLFHVLQHGXFDWLRQ VHHS 
6WHUHRW\SHVQRPDWWHUKRZRXWPRGHG
SHUVLVWORQJLQWKHPHPRU\SHUSHWXDWHG
E\WKHFOLFKpVRIÀFWLRQ
:KHQ¶ÀUHÀJKWLQJ·RQEHKDOIRI
XQLYHUVLWLHVZDVP\WUDGHWDFNOLQJ
KHDGOLQHVDERXWKDUDVVPHQW XVXDOO\
WKRXJKQRWH[FOXVLYHO\RIIHPDOHVE\
PDOHV ZDVDOZD\VWKHPRVWGLIÀFXOW
%XWDVLQDOOSXEOLFUHODWLRQVWKHVHFUHW
LVFRPLQJFOHDQDGPLWWLQJZKDWPXVW
EHDGPLWWHGDQGVKRZLQJ\RXDUH
WDNLQJDFWLRQ7KHJHQGHUEDODQFHLQ
XQLYHUVLW\VFLHQFHFRXUVHVWRGD\KDV
LPSURYHGWRPDOHVWRIHPDOHVEXW
WKHUHLVDZD\WRJR$UHZHVWLOOWRR
¶KDLU\DUVHG·"

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

@TedNield @geoscientistmag
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GEOSCIENTIST SOCIETY NEWS

SOCIETYNEWS
President’s Awards, 2017
The President’s Awards for 2017 are made
to Martin Hurst, University of Glasgow, for
his contribution to the development of innovative
new techniques to better understand and model
coastal erosion; and Andrew Smye, Pennsylvania
State University, for his contribution to the thermal
and chemical evolution of continental lithosphere.
Congratulations to both.

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

Election Results
The advisory ballot for Council, conducted by Electoral
Reform Services, closed on 31 March.
A total of 1962 valid votes were cast for the position of
President-designate. 1829 voted in favour of Nick Rogers’
name going forward to the formal ballot at the Annual General
Meeting on 7 June 2017, 68 voted no and 65 abstained. Nick
Rogers’ name will go forward.
A total of 2017 valid votes were cast for the remaining four
vacancies on Council. The results were as follows:

Notiﬁcation of Ofﬁcers for 2017/2018
At the AGM Fellows will be asked to elect the following members of
Council as Ofﬁcers for 2017/18:
President: Mr Malcolm Brown Vice-Presidents: Mr Keith Seymour,
Mr John Talbot. Secretaries: Dr Marie Edmonds, Dr Colin North, Dr
Katherine Royse. Secretary, Foreign & External Affairs: Dr Sarah
Gordon. Treasurer: Mr Graham Goffey.

President’s Day
President’s Day at Burlington House on 7 June will begin with the
Annual General Meeting at 11.00am followed by a buffet lunch with
the award winners (members with ticket only – £27.50 per head). As
in previous years, the recipients of the major medals have been invited to
give a short talk on their subject, and the Awards Ceremony will be followed
by presentations by the Lyell, Murchison, William Smith and Wollaston
medallists (details below). The timetable for President’s Day and the agenda
for the AGM are below.

³ To obtain luncheon tickets please send cheques (made payable to
the Geological Society) to Stephanie Jones at Burlington House
or email stephanie.jones@geolsoc.org.uk. Please also contact
Stephanie if you wish to attend the afternoon events for which
there is no charge.

The four candidates receiving the most votes will go forward
to the Annual General Meeting on 7 June 2017 for election as
Council members.

FUTURE MEETINGS
Dates for meetings of Council and
Ordinary General Meetings
until June 2017 will be as follows:
 OGMs:
2017: 21 June,
20 September,
22 November,
2018: 7 February
4 April

Timetable

AGM Agenda

11.00

Apologies
Minutes of the Annual General Meeting
held on 8 June 2016
Appointment of Scrutineers for the ballots
for Council and Ofﬁcers
Ballot for Council
Annual Report and Accounts for 2016
X President’s Report
X Secretaries’ Reports
X Treasurer’s Report
Comments from Fellows

Annual General Meeting
(members only)
12.30 Lunch with the Award winners
(members with tickets only)
14.00 Awards Ceremony
15.15 Talks by Lyell, Murchison and
William Smith medallists
16.30 Tea
17.00 Talk by Wollaston Medallist
17.30 President’s closing remarks
17.40 – 19.30 Drinks reception
06 | MAY 2017 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST

1255 (62.2 %)
1044 (51.8%)
947 (47.0%)
714 (35.4%)
670 (33.2%)
626 (31.0%)
445 (22.1%)
431 (21.4%)
362 (17.9%)

Jessica Smith
John Talbot
John Booth
Lesley Dunlop
Quentin Crowley
Bernie Vining
Neil Mitchell
Toby Strauss
Alexander Yeadon

 Council:
2017: 21 June,
20&21 September
(residential)
22 November,
2018: 7 February, 4 April

Report of Scrutineers on the
Ballot for Council
Ballot for Ofﬁcers
Fellowship subscriptions for 2018
Deaths
Appointment of Auditors
Report of Scrutineers on the ballot for
Ofﬁcers
Any other business
Provisional date of next
Annual General Meeting – 6 June 2018
Meeting closes

Talks by Lyell, Murchison and
William Smith medallists
X Lyell Medal:
Rosalind Rickaby - Professor of
Biochemistry, University of Oxford.
Coccoliths coasting through the
Elderﬁeld Curve

LONDON LECTURE SERIES
Inequality in global earthquake
risk today
Speaker: James Jackson, (Professor of Active
Tectonics and former Head of the Department of
Earth Sciences, University of Cambridge)
Date: 24 May
Programme
X Afternoon talk: 1430pm Tea & Coffee:
1500 Lecture begins: 1600 Event ends
X Evening talk: 1730 Tea & Coffee: 1800
Lecture begins: 1900 Reception

Further Information
Please visit www.geolsoc.org.uk/
gsllondonlectures16. 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: Olivia Barton-Fisher, The Geological Society,
Burlington House, Piccadilly, London W1J 0BG,
T: +44 (0) 20 7432 0981 E: receptionist@geolsoc.org.uk

X Murchison Medal:
Tim Elliott - Professor of Isotope
Geology, University of Bristol.
Surface environmental changes
constrain rates of mantle stirring
X William Smith Medal:
John Walsh - Professor of
Structural Geology, University

College Dublin. Fundamentals of
faulting and the pursuit of failure!

Talk by Wollaston medallist
X Wollaston Medal:
Richard Alley - Evan Pugh Professor,
Pennsylvania State University
Crumbling at the edges: Ice sheets
and sea-level rise

Annual Fellowship subscriptions for 2018
Since 2015 the annual increase in Fellowship Fees has been set with reference
to the prevailing annual rate of Consumer Price Index (CPI) inﬂation when
proposals are considered in March and April for the following year. Over the
past two years rates of inﬂation have been low and the Society has also taken a
sympathetic stance towards those Fellows affected by the oil industry downturn.
As a consequence, Fellowship fees have not been increased since 2015.
Last year, however, in agreeing a rate freeze for 2017 the Society indicated that
inﬂation was likely to rise in the future and, if so, it may in future years have to
raise fees at a rate over that of CPI. Inﬂation is starting to rise again in the UK
economy and, as at February 2017, CPI stood at 2.3% (as opposed to 0.3%
in both 2016 and 2015). Looking almost a year ahead to 2018, the Finance &
Planning Committee considers it is likely, with the effects of Brexit starting to
be felt within the economy,
that the rate of inﬂation will climb higher
and that the costs
of providing services to Fellows in 2018
will reﬂect
this. It is an established principle that the
fee should cover the cost of services
provided. At its meeting on 5 April
Council agreed to recommend to the
Fellowship for approval at the Annual
General Meeting the subscription rates for
2018 shown below which equate to an average
increase of 2.9% (a maximum increase of £6 on 2017
rates). The rates for Junior Candidate Fellows and
Candidate Fellows remain unchanged at £10 and £15
respectively.

Society Discussion Group
Programme: 2017
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 W: http://bit.ly/2lkAvbd
X Wed 17 May. Gay Hussar (London W1D 4NB)
X Wed 21 June. Bumpkins Restaurant (London SW7
3RD)
X Tuesday 4 July. Denbies Winery, Dorking (Day trip)
X Tuesday 19 September. Burlington House (London
W1J 0BG)
X Thursday 19 October. Athenaeum (London SW1Y
5ER)
X Wednesday 8 November. Bumpkins Restaurant
(London SW7 3RD)
X Wednesday 6 December. Athenaeum (London
SW1Y 5ER)

³ Please contact Caroline Seymour on
carolines@nubianconsulting.co.uk
for more information and to make a reservation

Junior Candidate Fellow
Candidate Fellow
Candidate Fellow full course fee
27 and under
28-33
34-59
34-59 (Overseas)
60-69
60-64
65-69
70+
Honorary Fellow
Life Fellow
Senior Fellow
Concessions
Concessions (ERET)
Special Free Rate
Joint Fellow Non-Payer
Full time postgraduate MSc
Full time postgraduate PhD
RAS 25% discount
BP-funded postgraduate
Unemployed
Supplement (to payer) for Joint Fellowship
CGeol supplement payers

2017
£
10.00
15.00
0.00
70.00
130.00
198.00
152.00
99.00
130.00
99.00
68.00
0.00
0.00
0.00
70.00
0.00
0.00
0.00
28.00
41.00
148.00
41.00
0.00
58.00
48.00

2018
£
10.00
15.00
0.00
72.00
134.00
204.00
156.00
102.00
134.00
102.00
70.00
0.00
0.00
0.00
72.00
0.00
0.00
0.00
29.00
42.00
153.00
42.00
0.00
60.00
49.00
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From the Publishing House

Mentoring Workshop
Chartership Ofﬁcer Bill Gaskarth
announces a new Manchesterbased mentoring workshop.
The Society has run several
successful mentoring workshops,

the most recent being on 5 May
at Burlington House. Another is
scheduled for Manchester on
21 June, with a few places still
available.

³ To register, and for more information please go to:
http://www.geolsoc.org.uk/GSL-Manchester-Mentoring-Workshop.
Further enquiries, contact the Chartership Ofﬁcer at
E: Chartership@geolsoc.org.uk

New specialist group
The Society welcomes the
formation of a new Specialist
Group dedicated to the study of
Contaminated Land, writes Dawne
Riddle.
The investigation and
management of contaminated
land is a multi-disciplinary science
bringing together different geological
specialisations (e.g. hydrogeology,
engineering geology and
geochemistry) together with other
non-geological professionals (e.g.
chemists, toxicologists, engineers).
This puts geoscientists at the
forefront of efforts to develop the
conceptual site models that robust
and defensible contaminated land

risk assessments depend on, and
makes the Geological Society the
natural home for those specialising in
this sector.
The Contaminated Land Group
will hold meetings, conferences,
seminars, webinars, training courses
and workshops; represent and
promoting the Geological Society and
its science strategy in respect of land
contamination issues; promote and
support those seeking chartership
(CGeol or CSci) as land contamination
specialists, and promote and support
those seeking to join the SiLC, RoGEP
and SoBRA registers and taking part
in the Land Forum backed ‘National
Quality Mark Scheme’.

New strategy launched

Jenny Davey has the latest from the Geological
Society Publishing House. Open Access articles
from the Special Publications series available on
the Lyell Collection.

Full Book Collection price held
Isostasy as a tool to validate interpretations of regional
geophysical datasets – application to the mid-Norwegian continental margin, by Soﬁe Gradmann, Claudia
Haase, and Jörg Ebbing. Isostasy is a well understood concept, yet rarely applied to its full capacity
in regional interpretations of crustal structures. This
study utlilises a recent density model for the entire NE
Atlantic, based on refraction seismic data and gravity
inversion, to calculate isostatically balanced bathymetry along the mid-Norwegian margin.
 http://bit.ly/2oBPXln
Radioactive Waste Conﬁnement: Clays in Natural and
Engineered Barriers – introduction by Simon Norris.
There is general agreement internationally (Nuclear
Energy Agency, OECD 2008) that geological disposal
provides the safest long-term management solution
for higher-activity radioactive waste. Many countries
(e.g. Canada, Finland, France, Switzerland, Sweden,
UK and USA) have chosen to dispose of all or part of
their radioactive waste in facilities constructed at an
appropriate depth in stable geological formations.
 http://bit.ly/2nj0LnG

Recently in JGS
A detrital record of the Nile River and its catchment,
by Laura Fielding, Yani Najman, Ian Millar, Peter Butterworth, Sergio Ando, Marta Padoan, Dan Barfod,
and Ben Kneller
Journal of the Geological Society, v. 174:301-317,
ﬁrst published on December 7, 2016,
doi:10.1144/jgs2016-075 OPEN ACCESS ARTICLE
This research uses analyses from Nile-catchment
rivers, wadis, dunes and bedrocks to constrain the
geological history of NE Africa and document inﬂuences on the composition of sediment reaching
the Nile delta. The data show evolution of the North
African crust, highlighting phases in the development
of the Arabian–Nubian Shield and amalgamation of
Gondwana in Neoproterozoic times.

Serving science, profession
and society: A strategy for the
Geological Society, 2017-2027,
is published, writes Malcolm
Brown, President.
Over the past year, Council
has been discussing priorities
for the coming decade, and has
developed a new ten-year strategy
for the Society, in consultation
with staff, committees and (via our
Specialist and Regional Groups)

Fellows. You will ﬁnd a summary
version of the strategy enclosed with
this issue of Geoscientist. At its heart
is the interdependence of our science,
our profession and the societal beneﬁt
they deliver.

³ To read the full strategy

08 | MAY 2017 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST

and to get involved in
putting it into practice, visit
www.geolsoc.org.uk/strategy

 http://bit.ly/2nCPcLt
Sample information, analytical methods and data
tables are available at:
 http://bit.ly/2obye7P
...in the Geological Society Figshare portal, which offers authors an improved discoverability and archiving
service for data sets and other supporting material.

GEOSCIENTIST SOAPBOX

CCS - solution or problem?
Carbon Capture and Storage (CCS) is decarbonisation’s great white
hope. Ian Duncan MEP FGS* visited Canada to learn more

tonne. However since annual emissions from
bitumen processing are 70m tonnes, this still
DOORZVVLJQLÀFDQWJURZWKLQWKHLQGXVWU\²
not much of a ‘cap’.

Emissions

CCS can substantially reduce emissions. But
should such carbon abatement technology be
deployed to allow the extraction of carbons
and hydrocarbons - such as tar sands - which
Bitumen
are known to be particularly polluting? Or
Some 95% of Canada’s remaining fossil fuel
should it be reserved for the mitigation of
reserve is bitumen, extracted from the tar sands emissions from less polluting fossil fuels like
of Alberta. To date only 5% have been exploited. natural gas?
Bitumen recovery employs 130,000 Canadians,
Shell argue that Quest has been an
generates $5.5 billion per year and adds 2% to
important learning process; that the next
Canadian GDP. That’s the upside. The downside: JHQHUDWLRQZLOOEHPRUHHIÀFLHQW,WLVDOVR
Alberta’s bitumen extraction has resulted in
clear that the Albertan and Canadian
annual carbon emissions of 70m tonnes (0.13% of Governments are determined to exploit tar
global emissions). Were Alberta to exploit all its
sands. That is why Canada invested $120m
economically recoverable bitumen, some 22bn
in Quest, and Alberta $745m. Were it not
tonnes of carbon would enter the atmosphere
for Quest the atmospheric pollution would
and increase global temperatures by 0.4°C.
literally be stratospheric.
One of the world’s largest CCS facilities
Faustian
- Shell’s ‘Quest’ project - is in Alberta. It can
So, given this is happening, using CCS to cut
capture (and sequester deep underground) a
emissions is ‘a good thing’. But if the use of
third of the CO2 produced by the conversion
of bitumen into ‘lighter’ oils in the Scotford
CCS encourages prolonging our dependence
installation - the equivalent of 1m tonnes of CO2 on bitumen or coal, resulting in the release
every year. Over its 25-year lifespan, 25m tonnes of more carbon than is saved, many would
of carbon will be captured: but 50m tonnes will
argue that it is ‘a bad thing’. Would this
not.
Faustian pact be more palatable if recovery
The governments of Alberta and Canada
HIÀFLHQF\ZDVQHDUHUWKDQ"3HUKDSV
recognise that tar sand recovery sits
A nation with an economic reserve will
uncomfortably alongside climate change
seek to exploit it. However, if every nation
ambition. So the Albertan government proposes does so, then the world will just go on
to cap emissions at 100m tonnes per year and
warming. CCS could be part of the solution,
to tax the CO2 released into or part of the problem. Having experienced
the atmosphere
the hottest year on record the challenge
at a rate of
remains. We don’t have much time to
$30 (£18) per
ÀQGRXW

REFERENCE
1. http://bit.ly/2k5bncA]

*Ian Duncan FGS is Conservative MEP for Scotland
and a member of the Committee on the Environment,
Public Health and Food Safety.

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, t 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).
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T

he UN Paris Climate Change Treaty
became law in September 2016 committing the global community to
arrest global temperature rise at ‘well
below’ 2°C. But brokering the deal
was the easy part - decarbonisation will be the
devil. The globe is still wholly dependent upon
carbon, even with progress in renewables and
synthetic materials.

A NATION WITH
AN ECONOMIC
RESERVE WILL
SEEK TO EXPLOIT IT.
HOWEVER, IF EVERY
NATION DOES SO,
THEN THE WORLD
WILL JUST GO ON
WARMING

IAN DUNCAN

a
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BLOWING
HOT AND COLD

Image: Yerko Espinoza/shutterstock.com

Colin
Summerhayes*
surveys our
evolving ideas
about climate
change from
1750 to 1900

Above: Our changing climate - how have scientists
through the ages thought about shifts in global
temperatures?
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t was a great surprise to early
geologists that, since the end of the
Cretaceous Period, planet Earth
had cooled so much that an Ice
Age could develop. One of the
ÀUVWWRUHPDUNXSRQWKHFRROLQJLQ
was naturalist Georges-Louis Leclerc,
&RPWHGH%XIIRQ  .HHSHU
of the Jardin des Plantes, Buffon realised
that differences in climate might explain
differences between living and fossil
organisms found at the same place.
Finding, in Siberia and Europe,
the fossil remains of animals from
modern tropics, Buffon deduced that
past northern climates were warmer.
7KLQNLQJWKDWWKHWHPSHUDWXUHRIWKHDLU
UHÁHFWHGWKHWHPSHUDWXUHRIWKH(DUWKKH
believed his fossil remains suggested that
the Earth was cooling - from its original
PROWHQVWDWHDQRWLRQGLVPLVVHGLQ
E\-RVHSK)RXULHU  

Cuvier
A later Professor at the Jardin des Plantes,
*HRUJHV&XYLHU  IRXQG
Buffon’s Siberian fossils of woolly
rhinoceros and elephant to be the
UHPDLQVRIH[WLQFWVSHFLHVDQGLGHQWLÀHG
the ‘elephant’ remains as mammoths.
.QRZLQJWKDWPDPPRWKVZHUHIRXQG
frozen into the tundra, Cuvier attributed
the freezing to an environmental
catastrophe, consistent with his notion
– contrary to the views of James Hutton
 WKDWFDWDVWURSKHSOD\HGD
NH\UROHLQJHRORJLFDOKLVWRU\:LWKWKDW
IUHH]LQJZHKDYHWKHÀUVWLQNOLQJRIWKH
concept of an ‘Ice Age’.
Cuvier’s senior colleague Jean%DSWLVWHGH0RQHW&KHYDOLHUGHOD0DUFN
FRPPRQO\NQRZQDV/DPDUFN 
 FKDOOHQJHGWKLVFDOOIRUFDWDVWURSKLF
change. Studying the sequence of fossil
molluscs from the region around Paris,

a

LAVOISIER’S REPORT INFLUENCED ALEXANDRE
BRONGNIART (1770-1847), NEWLY APPOINTED DIRECTOR OF
THE PORCELAIN FACTORY AT SÈVRES, WHO WAS KEEN TO FIND
NEW DEPOSITS OF CLAY NEAR THE CAPITAL.

a

Centre, Bottom:
Extract from a
lithograph of
Charles Lyell from
the Frontispiece to
Bonney, T G, 1895,
Charles Lyell and
Modern Geology.
In Roscoe, H E,
(ed.), The Century
Science Series.
Macmillan, New
York, 222 pp.
http://bit.
ly/2oG16BG

Georges-Louis Leclerc,
Comte de Buffon (1707-1788)

KHFRQFOXGHGLQWKDWPDQ\RIWKHP
belonged to presently tropical genera,
and that the climate must since have
cooled slowly with time.
His interpretation of geological history
was consistent with that of chemist
$QWRLQH/DXUHQW/DYRLVLHU  
ZKRE\KDGVHHQLQWKHDOWHUQDWLQJ
deep-water and shallow water deposits
of the Paris Basin, evidence for a
succession of slow marine transgressions
and regressions. His vision of how these
SDFNDJHVRIVHGLPHQWZHUHEXLOWXS
through time by the alternating rising
DQGIDOOLQJRIVHDOHYHOLVOLNHRXUPRGHUQ
understanding of sedimentary cycles and
far ahead of his time.

Early 1800s
/DYRLVLHU·VUHSRUWLQÁXHQFHG$OH[DQGUH
%URQJQLDUW  QHZO\DSSRLQWHG
Director of the porcelain factory at

6qYUHVZKRZDVNHHQWRÀQGQHZ
deposits of clay near the capital. Visiting
/RQGRQLQWRÀQGRXWPRUHDERXW
the mass production of ceramics by the
:HGJZRRGIDFWRU\KHZDVPDGHDZDUH
RIWKHQRYHOVWUDWLJUDSKLFLGHDVRI:LOOLDP
6PLWK  5HWXUQLQJWR)UDQFH
KHSHUVXDGHG&XYLHUWRZRUNZLWKKLPWR
apply Smith’s techniques to map the Paris
%DVLQGHOLYHULQJWKHLUUHVXOWVLQDQG

German geologist, botanist and
polymath Baron Alexander von
+XPEROGW  PDGHH[SHGLWLRQV
that convinced him that Nature was
holistic – its parts were intimately related
and only understandable with reference
to the whole: plants grew where they
did in response to relationships between
biology, meteorology, geography
and geology. His analysis of the
global distribution of temperatures

GHPRQVWUDWHGLQWKDWWKH\IROORZHG
‘isothermal lines’ dividing the world into
climatic zones.

Lyell’s Principles
7KLVVHWWKHVFHQHIRU&KDUOHV/\HOO 
 WKHJUHDWHVWJHRORJLVWRIKLVWLPH
A great integrator, Lyell rose to fame
with the publication of his Principles of
GeologyLQWKUHHYROXPHVEHWZHHQ
DQGDQG IURP KLVElements
of Geology, a guide to the practice of the
QHZVFLHQFH7RJHWKHUWKHVHZHUHWKHÀUVW
FRPSUHKHQVLYHJHRORJLFDOWH[WERRN
7KHNH\WR/\HOO·VDSSURDFKOD\LQ
the subtitle to Principles, namely: “An
attempt to explain the former changes of the
Earth’s surface by causes now in operation”,
ZKLFKGHPRQVWUDWHVWKHLQÁXHQFHRI
Hutton (‘the present is the key to the past’ 
8QOLNH&XYLHU/\HOOEHOLHYHGWKDWZKDW
appeared from the geological record to

W

Charles Lyell (1797-1875)

Louis Agassiz, drawing
radiates. Published with
permission from the
Archives of the Museum
of Comparative Zoology,
Ernst Mayr Library

Left, Bottom:
Lyell’s Continental
Displacement.
From Lyell, C.,
1875, Principles of
Geology. 12th Ed.,
v.1, John Murray,
London. Figs 14
(A) and 15 (B) p.
270; also Fig 1 in
Summerhayes,
1990,
Palaeoclimates.
J Geol. Soc. 147,
315-320
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Coral reef
distribution is
strictly controlled
by ocean
temperature
and varies
widely through
geological time
according to
the width of the
tropical zones.

Constant Prévost
1787-1856

Alexandre
Brongniart
(1770-1847)

be the results of catastrophic events arose
instead by the steady action of processes
observable today.
,Q/\HOOPHW&XYLHUDORQJZLWK
Brongniart and Brongniart’s former
VWXGHQW&RQVWDQW3UpYRVW  
while visiting Paris to improve his French.
+HZDVLPSUHVVHGWRÀQGWKDW\RXQJ
3UpYRVWXQOLNH&XYLHUWKRXJKWWKDWWKH
changes in strata in the Paris Basin came
about gradually, not as the result of a
series of catastrophic events.
$NH\LQÁXHQFHRQWKHPrinciples was
Italian geologist Giovanni Battista Brocchi
 FXUDWRURIWKHPXVHXPRI
QDWXUDOKLVWRU\LQ0LODQ+HLQ
published a comprehensive study of
the molluscan fossils and stratigraphy
of Italy’s sub-Appenine region - a study
FRPSDUDEOHWRWKDWRI:LOOLDP6PLWK
in England and Brongniart and Cuvier
around Paris. Comparing modern and
ancient molluscs, Brocchi noticed that the
recent species from older Tertiary strata
now inhabit warmer climates, suggesting,
DV/DPDUFNKDGGHGXFHGWKDWWKHZRUOG
was cooling.
7DNLQJQRWH/\HOOEHFDPHH[SHUWRQ
IRVVLOPROOXVFV%\KHKDGXVHG
the changing percentages of modern
molluscs to subdivide the Tertiary Period
into several geological epochs. Enlarging
his studies with the help of other fossil
mollusc experts (Gérard Deshayes
 LQ)UDQFHDQG+HQULFN%HFN
 LQ'HQPDUN KHFRQFOXGHG
that Europe’s Eocene had had a ‘tropical’
climate, while Pliocene climate was
PRUHOLNHWRGD\·VZLWKWKH0LRFHQH
lying in between. In volume two of the
Principles he observed: “a great body
of evidence, derived from independent
sources, that the general temperature

W

Baron Cuvier.
From Anon (1833)
Portrait of Baron
Georges Cuvier.
In The Gallery of
Portraits: With
Memoirs, vol. 2,
C. Knight, London.
Also at
http://bit.
ly/2nGGvj4
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had no other information than his climate
WKHRU\WREDFNKLPXS7KHUHVWZRXOG
KDYHWRDZDLW:HJHQHU

Ice Age controversy
Lyell was also aware that ice could move
and behave as a geological agent. Not
only had he seen mountain glaciers
WUDQVSRUWLQJURFNGHEULVWREHGXPSHG
LQPRUDLQHVEXWDOVRKHNQHZWKDWSRODU
mariners had seen drifting icebergs
WUDQVSRUWLQJODUJHDPRXQWVRIURFN7KDW
led him to speculate that melting icebergs
would dump their loads on the seabed to
´«RIIHUSHUSOH[LQJSUREOHPVWRIXWXUH
geologists”.
,Q9ROXPHRIWKHÀUVWHGLWLRQRI
Principles he speculated that the erratic
EORFNVOLWWHULQJWKHODQGVFDSHDZD\
from glacial valleys in the Alps and the
-XUDKDGEHHQWUDQVSRUWHGE\ÁRDWLQJ
ice (not by ice sliding over land as some
6ZLVVJHRORJLVWVWKRXJKW $WWKDWWLPH
/\HOOGLGQRWOLQNWKHHUUDWLFEORFNV
of Switzerland to those of northern
Germany or Britain. However, his
QRWLRQWKDWHUUDWLFEORFNVRIDOLHQJHRORJ\
might have been deposited naturally
E\LFHEHUJVZDVDEORZWRWKHHDUO\WK
Century theory, embraced by - among
RWKHUV/\HOO·VROG2[IRUGWXWRU:LOOLDP
%XFNODQG  WKDWVXFKEORFNV
ZHUHWKHUHOLFVRI1RDK·VÁRRG
Before long Lyell’s iceberg
hypothesis embroiled him in a climate
controversy that was to last for most of
WKH\HDUVEHWZHHQWKHÀUVWDQGODVW
publication of Principles. It began with
WKHSURQRXQFHPHQWLQE\6ZLVV
JHRORJLVW-HDQ/RXLV5RGROSKH$JDVVL]
 WKDWDYDVWLFHVKHHWPXVW
KDYHFDUULHGHUUDWLFEORFNVDFURVV(XURSH
in a recent Ice Age.
Although Lyell had recognised the
great cooling through the Tertiary to
the present, and that recent times had
been cold enough to freeze mammoths
whole, he had not realised that its most
recent manifestation had frozen the
QRUWKHUQUHJLRQV1RWKLQJZDVNQRZQ
at that time of the geological history
of the Antarctic. Agassiz had learned
IURP-HDQGH&KDUSHQWLHU  
Director of Mines of Switzerland’s
Canton de Vaud, that Swiss glaciers had
formerly been much more extensive.
.QRZLQJLQDGGLWLRQWKDWHUUDWLFEORFNV
were common across northern Europe,
Agassiz had made a giant intellectual
leap, concluding that a great ice sheet had
“covered the surface of the earth with

Above: William Buckland 1784-1856
Below: Ice Transporting Rocks at Sea, Erebus & Terror
Gulf, West Antarctica. Photo: Colin Summerhayes

a

has been cooling down during the
epochs which immediately preceded our
RZQµDQREVHUYDWLRQODWHUFRQÀUPHGE\
palaeobotany.
Lyell devoted three chapters in
Principles YROXPH WRVKRZLQJKRZSDVW
climates could be recognised from types
DQGGLVWULEXWLRQVRIVHGLPHQWDU\URFNV
and fossils. He also incorporated seven
chapters on ‘Aqueous Causes’, under
which he listed rivers, torrents, springs,
currents, tides and icebergs as agents,
all of them changing with climate. He
DJUHHGZLWK%XIIRQ&XYLHU/DPDUFN
and Brocchi that Europe’s climate had
been much warmer in former times, but
found no need to explain the cooling by
FDWDVWURSKH &XYLHU QRUE\WKHFRROLQJRI
WKHSODQHWLWVHOI %XIIRQ 
/\HOOZDVPXFKLQÁXHQFHGE\
+XPEROGWZKRPKHPHWLQ3DULVLQ
DQGLQ3RWVGDPLQLPPHGLDWHO\
UHDOLVLQJWKHJHRORJLFDOVLJQLÀFDQFHRI
his ‘isothermal lines’. If Europe’s older
URFNVKDGEHHQGHSRVLWHGLQPXFK
warmer climates than today’s, and if the
Earth’s climate zones had not changed,
then Europe must have moved across
them. Geography had changed with
WLPH:ULWLQJH[FLWHGO\WR*LGHRQ
0DQWHOO  LQ)HEUXDU\DQG
swearing him to secrecy, he said: “I will
give you a receipt [‘recipe’] for growing
tree ferns at the pole, or if it suits me,
pines at the equator; walruses under the
line [the Equator], and crocodiles in the
DUFWLFFLUFOHµ>@7KLVLGHDSURIRXQGO\
changed the way people thought about
climate change.
/\HOO·VWKLQNLQJRQJHRJUDSKLFDO
control of climate matured as he gathered
more data – especially during visits to
1RUWK$PHULFDLQWKHV,QWKHWK
edition of the Principles, anticipating
$OIUHG:HJHQHU·VFRQWLQHQWDOGULIWKH
REVHUYHG´,IZHJREDFN«WRWKH(RFHQH
SHULRG«ZHÀQGVXFKDPL[WXUHRIIRUPV
now having their nearest living allies in
the most distant parts of the globe, that
we cannot doubt that the distribution
of land and sea bore scarcely any
resemblance to that now established.”
He was well aware of how geography
(the positions of continents, coasts and
WRSRJUDSK\ PRGLÀHGFOLPDWLF]RQHV
REVHUYLQJ´«RQWKHVHJHRJUDSKLFDO
conditions the temperature of the
atmosphere and of the ocean in any given
region and at any given period must
PDLQO\GHSHQG«µ0RYLQJFRQWLQHQWV
around was dramatic stuff, though Lyell

MOVING CONTINENTS
AROUND WAS DRAMATIC
STUFF, THOUGH LYELL HAD
NO OTHER INFORMATION
THAN HIS CLIMATE THEORY
TO BACK HIM UP. THE REST
WOULD HAVE TO AWAIT
WEGENER.

a
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a sheet of ice, extending at least from
the north pole to Central Europe and
Asia”. This drew much astonishment
and ridicule, and Humboldt counselled
Agassiz to abandon his icy speculations.
9HU\IHZ(XURSHDQVNQHZDQ\WKLQJ
DERXWLFHVKHHWV/LWWOHZDVNQRZQDERXW
Greenland, and the vast extent of the
Antarctic ice sheet was not appreciated
XQWLODIWHU-DPHV&ODUN5RVV  
KDGSXEOLVKHG LQ WKHUHVXOWVRIKLV
YLVLWVWRWKH5RVV6HDZLWKHMS Erebus
and HMS TerrorLQDQG(YHQ
so, Agassiz had leapt ahead of himself
by claiming that ice extended as far as
the Mediterranean, when, as we now
NQRZJODFLDOHUUDWLFEORFNVZHUHDFWXDOO\
FRQÀQHGWRWKH$OSVDQGQRUWKHUQPRVW
Europe. Agassiz’s Ice Age hypothesis
ZDVIXOO\GHYHORSHGLQKLVERRN
Etudes sur les Glaciers, and further
expanded to include North America after
his discovery of evidence for a former ice
sheet there following a visit to Boston in


Buckland
%\$JDVVL]KDGFRQYLQFHG:LOOLDP
%XFNODQGWKDWWKHUHKDGLQGHHGEHHQDQ
Ice Age in recent times and that northern
Britain carried evidence of the passage of
DYDVWLFHVKHHW%XFNODQGHYHQPDQDJHG

WRFRQYLQFH/\HOOWKDWWKHSLOHVRIURFNV
near Lyell’s Scottish home were probably
moraines. Nevertheless, their combined
lectures to the Geological Society, in
1RYHPEHUDQG'HFHPEHUIDLOHG
to convince their audience, leading
%XFNODQGWRFRQFOXGHGWKHVHVVLRQE\
condemning to “the pains of eternal
itch without the privilege of scratching”
anyone challenging ice age theory.
3DUWRIWKHSUREOHPZDVWKDW5RGHULFN
0XUFKLVRQ  ZKRKDGYLVLWHG
6FRWODQGZLWK$JDVVL]DQG%XFNODQG
remained unconvinced. Murchison
had been President of the Geological
6RFLHW\RI/RQGRQIURPDQG
ZDVDJDLQIURP'XULQJKLV
Presidential Address in the latter term,
KHDWWDFNHG,FH$JHWKHRU\QRWUHFDQWLQJ
XQWLOLQDIXUWKHUDGGUHVV6HQGLQJ
DFRS\RIWKLVSDSHUWR$JDVVL]KH
wrote: “I have the sincerest pleasure in
avowing that I was wrong in opposing
as I did your grand and original idea of
my native mountains. Yes! I am now
convinced that glaciers did descend
from the mountains to the plains as
they do now in Greenland”. Evidence
had mounted up, due in no small part
to the assiduous research of Archibald
*HLNLH  ZKRZDVWRSXEOLVK
a seminal paper on the glacial deposits

RI6FRWODQGLQDQGRIZKLFK
Murchison was aware.
Lyell remained unconvinced, certain
WKDWWKHJRXJHVLQ6FRWWLVKURFNVWKDW
*HLNLHDWWULEXWHGWRVWRQHVHPEHGGHG
in an ice sheet were carved by stones
embedded in icebergs. Having seen
moraines in the Alps, he was not going
to deny the role of mountain glaciers
LQWUDQVSRUWLQJHUUDWLFEORFNVEXWKH
thought that icebergs had done the
ZRUNEH\RQGWKHPRXQWDLQVGHSRVLWLQJ
what he called ‘glacial drift’, including
boulder clay, or what he termed ‘till’.
:HXQZLWWLQJO\LQKHULWWKLVWKLQNLQJ
in using the term ‘drift’ today. Lyell’s
‘drift’ replaced what had been termed
‘diluvium’IROORZLQJ%XFNODQG·VLGHD
that these were deposits from Noah’s
ÁRRG7HUPLQRORJ\UHÁHFWVKLVWRU\
Lyell seems not to have realised
WKDWSHULRGLFDOO\FRYHULQJWKH8.
DQGLQGHHGDGMDFHQW(XURSH ZLWKDQ
iceberg-studded sea several hundreds
of feet deep would require either
rather sudden changes in sea level or,
conversely, sudden changes in land
level, for neither of which was there
any evidence, nor indeed any plausible
mechanism. One might consider
these suppositions as infractions of his
otherwise uniformitarian approach!

Photo: James Geikie, Photo reproduced by permission NERC British Geological Survey

Archibald Geikie 1835-1924

Joseph Fourier 1768-1830

James Geikie 1839-1915 by M I Newbigin and J S
Fett, Photo from Project Gutenberg e-book
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Baron Alexander von Humboldt in a mountain
grotto working on his botanical specimens,
by Friedrich Georg Weitsch (1758-1828). From
McCrory, D., 2010, Nature’s Interpreter – The
Life and Times of Alexander von Humboldt.
Lutterworth Press, 242pp (p71)
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LFHEHUJWKHRU\FDPHMXVWDVWKHWKDQG
The contrast between Lyell and
ÀQDOHGLWLRQRIPrinciples was going to
$JDVVL]ZDVRQHRIYLVLRQ/\HOOVWXFN
SUHVV,Q-DPHV*HLNLH  
to hard evidence. He thought he
Archibald’s younger brother, published
NQHZZKDWJODFLHUVDQGLFHEHUJVFRXOG
DGHÀQLWLYHVWXG\RIJODFLDOJHRORJ\The
GREXWKLVNQRZOHGJHZDVOLPLWHG
Great Ice Age, clearly demonstrating the
Agassiz could envision a merging
UROHRILFHVKHHWVDQGLQ-DPHV
of mountain glaciers into a great
&UROO  UHSRUWHGWKDWLFHEHUJV
sheet of ice that he called “God’s
carrying stones – one of the
s
a
k
e
n
r
o
e
w
h
n
p
Great Plough”, covering
pillars of Lyell’s theory
s
at en
Hemi
d of
ern
o
g
l
h
1
i
o
s
e
c
g
h
t
e
r
9
e
n
entire landscapes and
- were exceedingly
r
d
V
t
orzei
o
ate
t. B h Cen
in N ie Klim
o
s
t
dumping clay and
rare. (Even so,
t
r
D
u
n
tra ry.
4,
ee
eg
Sh ., 192
boulders en route.
while bergs with
e
r,
A
:KLOH/\HOO
stones on the
eventually
surface may
accepted that
be rare, that
smoothed
does not
and polished
mean that
URFN\
they do not
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have stones
and around
embedded
Switzerland
in their
and Scotland
largely
were formed
invisible
by an ice sheet,
EDVHV
he was adamant
Nowadays
that it must have
ZHNQRZWKDW/\HOO
been local and that
was partly right. Ice
what lay beyond was due
Age iceberg drift does
WRLFHEHUJVEURNHQIURPORFDOLFH
H[SODLQWKHRFFXUUHQFHRIEORFNV
sheets.
RIJUDQLWHDQGUHODWHGFRQWLQHQWDOURFNV
7KHÀQDOQDLOVLQWKHFRIÀQRIKLV
GUHGJHGIURPWKH0LG$WODQWLF5LGJHLQ

James Hutton: Portrait by Sir Henry Raeburn (1756 - 1823)
Scottish National Portrait Gallery

the northern North Atlantic, and the
African continental shelf south of
&DSH7RZQ$QGDV%LOO5XGGLPDQ
VKRZHGLQLFHUDIWHGVHGLPHQW
dropped by icebergs derived from
the Laurentide ice sheet covers much
RIWKHÁRRURIWKH1RUWK$WODQWLF2Q
D0DULRQ'XIUHVQHFUXLVHLQ,
even found some of it in a core on
the Portuguese margin off faraway
/LVERQ,Q+DUWPXW+HLQULFK
showed that these deposits were
cyclic – we now call them Heinrich
(YHQWVHDFKUHÁHFWLQJDVXUJHLQ
WKH&DQDGLDQLFHVKHHW:HGGHGDV
he was to icebergs, I am sure Lyell
would have been excited to see that
the science always moves on.X

* Dr Colin P Summerhayes BSc, MSc,
DIC, PhD, DSc, CGeol, CMarSci is Emeritus
Associate of the Scott Polar Research
Institute, Cambridge. E: cps32@cam.ac.uk

FURTHER READING
This feature is a distillation of Chapter 2 of
Summerhayes, C P, 2015: ‘Earth’s Climate
Evolution’ Wiley, Chichester. The references
quoted in the text may be found in the Further reading
list available with the Online version of this article.
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WE DIDN’T KNOW
OF ANY WHO WERE
SPECIFICALLY TARGETING
EARTH SCIENCES AT THE
GRASS ROOTS LEVEL. SO,
OVER COFFEE THREE AND
A HALF YEARS AGO, ‘GIRLS
INTO GEOSCIENCE’ WAS
BORN

a



Sarah Boulton and Jodie Fisher* on their
three year-old initiative to increase geoscience
participation among females

A day to inspire
7KLVJRWXVWKLQNLQJZKDWFRXOGZHGR"
There are a number of excellent women
LQ67(0LQLWLDWLYHVKRZHYHUZHGLGQ·W
NQRZRIDQ\ZKRZHUHVSHFLÀFDOO\
targeting Earth sciences at the grass
URRWVOHYHO6RRYHUFRIIHHWKUHHDQG
a half years ago, ‘Girls into Geoscience’
was born. We wanted to design a day to
inspire and educate, as well as create a
SRVLWLYHLPDJHRIJHRVFLHQFHIRUZRPHQ
Incorporating career aspirations and
KDQGVRQJHRORJ\ZHZDQWHGWRUDLVH
awareness and to encourage more females
WRWDNHJHRVFLHQFHFRXUVHVDWXQLYHUVLW\
by showing what is possible with a
JHRVFLHQFHVGHJUHHDQGRIFRXUVHWRVKRZ
that ‘geology is not just for boys’!
Our Girls into Geoscience day is
primarily aimed at Year 12 female
VWXGHQWVZKRDUHWKLQNLQJDERXWDSSO\LQJ
IRUXQLYHUVLW\:HZHOFRPHDOOVWXGHQWV
interested in geoscience, whether
WKH\KDYHVWXGLHGJHRORJ\KDYHVRPH
JHRORJLFDONQRZOHGJHRUDUHFRPSOHWHO\
new to the subject. Not limited to local
schools and students, we also welcome a
ODUJHQXPEHURILQGLYLGXDOVWXGHQWVZKR
KDYHWUDYHOOHGORQJGLVWDQFHVDVZHOODV
school groups (local and not so local) with
accompanying teachers (see map). We
hope to engage the teachers as much as
students, as they are the ones who are in
a position to inspire the next generation.
We want teachers to learn new geological
VNLOOVDQGUHIUHVKWKHLUNQRZOHGJHDVZHOO
DVWRWDNHEDFNRXUPHVVDJHLQWRWKHLU

schools and spread the geological word.
-XQHVDZWKHÀUVWGirls into
GeoscienceGD\ZLWKJLUOVDQGÀYH
teachers attending. The morning session
FRQVLVWHGRIDGLYHUVHUDQJHRIWDONVRQ
petroleum geology, engineering geology,
academia and life aboard an Integrated
Ocean Drilling Program (IODP) drilling
VKLS7KHDLPRIWKHVHWDONVLVWRVKRZFDVH
a range of career pathways, and we
HQGHDYRXUWRLQYLWHHDUO\FDUHHUIHPDOH
geoscientists from industry and academia,
as well as more experienced scientists. Girls
DUHDEOHWRQHWZRUNZLWKWKHVSHDNHUVRYHU
OXQFKDVZHOODVWRWDONWRVWDIIDQGFXUUHQW
female students studying Earth sciences at
3O\PRXWK8QLYHUVLW\&DPSXVWRXUVDUH
also offered to anyone interested in seeing
PRUHRIWKHXQLYHUVLW\IDFLOLWLHVDQGRXU
specialist Earth science laboratories.

Workshops
In the afternoon, an insight into the
XQLYHUVLW\H[SHULHQFHLVJLYHQWKURXJK
KDQGVRQZRUNVKRSVUXQE\IHPDOH3K'
students, postdoctoral researchers and
DFDGHPLFVWDII)RXUZRUNVKRSVDUH
offered on a range of topics from applied
YROFDQRORJ\DQGKD]DUGVWRVXEVXUIDFH
geology. Students may participate in any
WZRRIIRXUDYDLODEOHZRUNVKRSV7KH
attendees really appreciate this option to
focus on their interests, and it is all part of
our ethos to run the day in the style of an
academic conference.
7KHVXFFHVVRIWKLVHYHQWOHGWRD
second in 2015, and a third in 2016. In
ZHZDQWHGWRRIIHUDQHYHQIXOOHU
geological experience, and so decided to
RIIHUDÀHOGWULSWRGHPRQVWUDWHWKDWWKHUH
are no barriers to female inclusion in the
ÀHOGVRPHWKLQJSUHYLRXVDWWHQGHHVKDG
UHTXHVWHG8WLOLVLQJ3O\PRXWK·VDPD]LQJ
local geology, we ran the excursion to
'DUWPRRU1DWLRQDO3DUNRQ6XQGD\-XO\
:HLQWURGXFHGVWXGHQWVWRÀHOG
REVHUYDWLRQGHVFULSWLRQDQGUHFRUGLQJ
of geological materials and contacts.
Accessible for those who had done
ÀHOGZRUNEHIRUHDVZHOODVWKRVHZKR
hadn’t, we ensured each student was able
WROHDUQVRPHQHZVNLOOVDQGJHWWRJULSV
ZLWKJHRORJ\LQWKHÀHOG:HZHUHOXFN\

Top: Geographic spread of participants
Below: Illustrations from science and careers events.
See text for details.
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“M

y teacher told me that
geology is not for girls”.
No, not a comment
from the 1950s but a
recent statement from a
potential undergraduate student attending
DXQLYHUVLW\RSHQGD\6XUHO\\RXQJ
women’s aspirations are not still being
VTXDVKHGOLNHWKLVLQWKHst&HQWXU\"
Well, it appears they are. But are we
surprised that such attitudes persist, when
WKHRYHUDOO67(0ZRUNIRUFHLQWKH8.
consists of only 14.4% women1"2UZKHQ
SK\VLFDOVFLHQFHVDWXQLYHUVLW\VWLOODWWUDFW
<40% females2"
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Models from a micropalaeontology practical

W

with fantastic weather at both locations
(Great Staple Tor and Burrator Quarry), with
VWXGHQWVDQGWZRWHDFKHUVDWWHQGLQJ
7KHH[FXUVLRQZDVIROORZHGRQ0RQGD\
E\PRUQLQJWDONVDQGDIWHUQRRQZRUNVKRSV
DVLQSUHYLRXV\HDUVZLWKVWXGHQWVDQG
WHDFKHUVDWWHQGLQJ7KHPRUQLQJWDONVJDYHD
fascinating insight to real geological careers,
ZLWKWDONVIURP&ODLUH-HQQLQJV $TXDJHR 
on marine geology and seismic acquisition,
'U.DWKU\Q+DGOHU *ULQGLQJ6ROXWLRQV
,PSHULDO&ROOHJH/RQGRQ RQPLQLQJDQG
PLQHUDOSURFHVVLQJDQG'U0LFKHOOH+DUULV
3O\PRXWK8QLYHUVLW\ RQK\GURWKHUPDO
systems and ocean drilling.

Meteorite
)ROORZLQJOXQFKDQGWKHXQLYHUVLW\WRXUV
WKHDIWHUQRRQZRUNVKRSVLQFOXGHGD
chance to examine meteorites in hand
specimen, and thin sections of martian,
OXQDUDQGDVWHURLGDOURFNVWRJHWWRJULSV
ZLWKJHRORJLFDOWLPHXQGHUVWDQGKRZ
microfossils can be used to interpret
SDVWFOLPDWHFKDQJHDQGWRLQYHVWLJDWH
WKHVXUIDFHUXSWXUHRIWKH'DUÀHOG
(DUWKTXDNH 1HZ=HDODQG XVLQJ
GoogleEarth.
This year we also offered school groups
WKHRSSRUWXQLW\WRVWD\RYHUQLJKWLQKDOO
This was a help to those coming from further
DÀHOGEXWLWDOVRDOORZHGSRWHQWLDOVWXGHQWV
VHHVWXGHQWDFFRPPRGDWLRQÀUVWKDQG
DQGJDYHWKHPDIXOOHULPSUHVVLRQRIWKH
XQLYHUVLW\H[SHULHQFH
:HKDYHEHHQDEOHWRUHÁHFWRQHDFKHYHQW
ZLWKWKHKHOSRIIHHGEDFNIURPVWXGHQWV
DQGWHDFKHUDWWHQGHHV)HHGEDFNLVWKHNH\
to monitoring the impact of the Girls into
Geoscience programme, and to adapting the
HYHQWWRVWXGHQWV·GHVLUHVDQGH[SHFWDWLRQV
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7KLV\HDUIRUWKHÀUVWWLPHZHZLOODOVR
be following attendees through their
XQLYHUVLW\DSSOLFDWLRQSURFHVVWRPRQLWRU
if, and how, attending Girls into Geoscience
PD\KDYHVKDSHGLGHDVDERXWJHRVFLHQFH
DQGVWXG\LQJLWDWXQLYHUVLW\
$3O\PRXWKZHFXUUHQWO\KDYHWZR
enrolled students who attended the 2014
HYHQWDVZHOODVHLJKWIXUWKHUDSSOLFDQWV
to geology and geography degrees. From
WKHHYHQWZHKDYHUHFHLYHGIRXU
applications (and two acceptances), and
we hope to welcome more from among the
FRKRUW7KLV\HDU·VIHHGEDFNVKRZHG
WKDWDOOWKHVWXGHQWVHQMR\HGWKHGD\
VDLGWKH\ZRXOGEHPRUHOLNHO\WRFRQVLGHU
doing geology as a degree as a result (only
16% said they weren’t going to consider
geology, and the other 9% had already
wanted to do geology), while 54% said they
ZRXOGEHPRUHOLNHO\WRFRQVLGHUVWXG\LQJ
*HRORJ\DW3O\PRXWK8QLYHUVLW\

Free
:HRIIHUWKLVWZRGD\ZRUNVKRSIUHHRI
charge, through the generous support
of the School of Geography, Earth and
(QYLURQPHQWDO6FLHQFHVDQGWKH8QLYHUVLW\
of Plymouth central outreach team. We
KDYHDOVREHHQOXFN\WRUHFHLYHVRPH
sponsorship and funding from BP, the
0LFURSDODHRQWRORJLFDO6RFLHW\DQGWKH
Royal Astronomical Society.
:HKRSHWRFRQWLQXHUXQQLQJWKLVHYHQW
for many years to come and with the next
GDWHVHWIRU-XO\ DJDLQIHDWXULQJ
DGD\LQWKHÀHOGDQGDSURJUDPPHRI
WDONVDQGZRUNVKRSV ZHORRNIRUZDUGWR
ZHOFRPLQJPRUHJLUOVWRÀQGRXWDERXWWKH
geosciences.
Girls into Geoscience is becoming more

WKDQMXVWDQHYHQW,WKDVEHFRPHD
QHWZRUNVXSSRUWLQJZRPHQLQJHRORJ\
DQGWKRVHDVSLULQJWREH*HWLQYROYHG

Find out more
7RSURPRWHWKHHYHQWDQGRXUDLPVZH
KDYHVHWXSDYHU\DFWLYHWZLWWHUDFFRXQW
#JLUOVLQJHRVFL DQGDEORJ KWWSV
JLUOVLQWRJHRVFLHQFHZRUGSUHVVFRP 
promoting geoscience to girls and
SURÀOLQJZRPHQLQJHRVFLHQFHZKRDUH
ZLOOLQJWRVKDUHWKHLUVWRULHVDQGJLYH
DGYLFHRQKRZWKH\DFKLHYHGWKHLUFDUHHU
JRDOV6HHDOVRKWWSVZZZSO\PRXWK
DFXNZKDWVRQJLUOVLQWRJHRVFLHQFHX

³ To the whole Girls into Geoscience
team without whom this day would
not be possible. To Plymouth University
for their support, and to
The Micropalaeontological Society
and the Royal Astronomical Society for
their sponsorship of our workshops.
Finally, to all of our speakers over the
last three years for giving their time
and expertise to our event
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* Plymouth University. Contact Sarah Boulton
E: sarah.boulton@plymouth.ac.uk

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

Code buried

Sir, Martin Shepley’s Soapbox (Geoscientist 27.02 March 2017) raises some interesting points. I searched on our website for ‘ethics’ and
found nothing. By diligence I found our Code of Conduct, but not by following any obvious link and it was not found anywhere near the top of
the list by the search engine; but at least this alerted me to its title. The Code is binding on all Fellows, not just CGeols.
I wrote to Professor David Manning when he was President, drawing attention to this difﬁculty, and also to the lack of real guidance on how
to deal with certain ethical issues. (I no longer have his reply to hand, but it was along the lines of ‘noted, but not high priority’.)
We are in exactly the same position in 2017 – the Code remains buried, and there is no useful guidance on how to tackle unreasonable
requests to disguise scientiﬁc truth or even to ignore illegal acts. I still ﬁnd myself in ethically uncomfortable places, even as recently as this
week.
Shepley also discusses the need not to stray from one’s area of expertise - which the Code also stresses. But how is one’s area of
expertise proved? My formal qualiﬁcation in hydrogeology is a PhD. This means that I was supervised rather than taught, and did not have
to demonstrate to my examiners a grasp of all areas of hydrogeology to be awarded my degree in 1981. It was actually about inorganic
hydrochemistry. I was able to demonstrate a wider grasp of hydrogeology when I applied for my CGeol in 1993. I learned about groundwater
modelling (which is the capacity in which I worked with Martin Shepley) ‘on the job’. Nowadays I do radioactively contaminated land, also
worked out on the job. No-one offers a formal qualiﬁcation in this, although I teach about it.
I can see the point in having a formal approval system for certain limited areas, but I am wary of trying to approve everything formally. The
scope of geological expertise is too great. In any event, a formal qualiﬁcation means only that you passed the exam, not that you have a
thorough understanding of the topic.
No amount of formal framework will eliminate the possibility of fraud, which appears to be what Bre-X was about, or errors resulting from
unknown unknowns, i.e. a professional being unaware of his ignorance of a topic. UK statute law already covers fraud, although professional
ignorance involves the grey area of civil law. To what extent is ignorance negligence?
In the era of ‘post truth’ and also of more litigation, can we please have an accessible Code of Conduct and some guidance on its use?

JOHN HEATHCOTE MA PHD FGS CGEOL
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ENDORSED TRAINING/CPD
COURSE
Geology of the Lakes: An Introduction

DATE
5-7 May

Venue: Higham Hall College, Bassenthwaite Lake,
Cockermouth, Cumbria. Contact E: admin@highamhall.com
T: 017687 76276. Fees apply. See website for details and
registration.

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

DIARY OF MEETINGS 2016/2017
COURSE

VENUE AND DETAILS

DATE

VENUE AND DETAILS

ESIOS Project
Southern Wales Regional

2 May

Venue: LT 1.40 Cardiff University, Main Building, CF10 3AT.
Speaker: Dr Geoff Baxter (BGS). Time: 1730 for 1800. Close 1900.
Contact Simon Hughes E: swales.rg@geolsoc.org.uk

National Schools Geology Challenge &
Early Career Geologist Award: 2017 Final
Geological Society

3 May

Competition and Lecture.
Venue: Burlington House. See website for details.

GSL Mentoring Workshop

5 May

Venue: Burlington House. Delivered by: John Arthurs. Rates apply.
See website for details and registration.

Oil & Gas in SE England
South East Regional

9 May

Venue: The Bell Inn, Godstone, Surrey. Speaker: Dr Chris Johns.
Contact Sarah Cooke E: sarahcook@rocketmail.com

Rock Slope Engineering on A1 Widening
Scheme, Tyneside Engineering Group

17 May

Venue: Burlington House. Speaker: Athena Livesay. Time: 1730 for
1800. Contact Ursula Lawrence E: ursula.lawrence@capita.co.uk

Geothermal - The energy of the future
European Federation of Geologists;
Association of Greek Geologists; UN
Economic Commission for Europe

18-19 May

Venue: Santorini, Greece. See website for details and registration.
No contact.

Student Symposium:
Geology and societal change

19 May

Venue: Burlington House. See website for details and registrations.
Fees apply. Contact E: gass@geologistsassociation.org.uk

www.stonechatproductions.co.uk
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The Right Imagery for the Job
With Independent Expertise

Easily navigate the complex world of satellite imagery with
NPA Satellite Mapping. Discover your single entry point for:
• A comprehensive portfolio of optical, radar and elevation data
• Impartial advice spanning over 65 satellite missions
• Archive data, custom tasking and specialist processing
We understand your unique requirements and budget constraints.
Trust our unrivaled knowledge to help you secure the right imagery
for the job.

Innovative solutions for complex E&P challenges

cgg.com/discover-npa

BOOKS & ARTS [

]

have no Internet access? CALL THE

Library Bookshop 0207 432 0999 for
advice and to purchase publications

The Psychologist’s Just
Been
,WLVXQXVXDOWRÀQGD
title of this type in a
book review section of
a geological magazine.
However, the essence of
the book is essentially a
semi-autobiography of
a mineral exploration
geologist.
The book does not even attempt to
GLVFXVVWKHSV\FKRORJ\RIWKHÀHOG
geologist’s mind, which is probably a
good thing! It does, however, give an
H[FHOOHQWLQVLJKWLQWRWKHOLIHRIDÀHOG
geologist over a period of almost 40 years.
Each chapter is essentially an anecdotal
story that indirectly maps the author’s
career and it makes a fascinating and
interesting read. Because each chapter
focuses on a different aspect of his career,
it is an easy book to dip into from time to
time without losing track of the overall
story.
The author’s search for diamonds and
gold has taken place predominantly in
$IULFD$XVWUDOLDDQG&KLQD2IWHQVHWLQ
remote and isolated wilderness, attempts
to interpret the local geology in the search
for minerals frequently become secondary
to avoiding snakes and explaining to the
local cook that macaroni cheese is not
usually served as a frozen dessert.
Even when not working in the
wilderness, the author is to be found
crawling around one of the deepest gold
mines in the world in a setting that would
drive most modern health and safety
RIÀFHUVWRGLVWUDFWLRQRUGHDOLQJZLWK
extraordinary levels of bureaucracy in
FRPPXQLVW&KLQD7KHDQHFGRWHVDUH
witty and enlightening, giving the reader
a fascinating insight into the career of a
mineral exploration geologist.
2QHRIWKHPRVWLQWHUHVWLQJWKLQJVWR
emerge is that the author’s career has
taken him to locations far from welltrodden tourist trails and during periods
RIVLJQLÀFDQWVRFLDOFKDQJH6FHQDULRV
and situations throughout the book are
recorded with insight and wit and the
author is always sensitive and respectful
of all the cultures and traditions he
encounters. It is, in fact, a valuable record
of social and political change throughout
this period.
The book does tend to jump from
continent to continent rather abruptly;
but once the reader gets used to this style
of writing, it is an excellent read and one
that can also be recommended to those
without any knowledge of or expertise in
22 | MAY 2017 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST

geology.
However, if you are hoping for an indepth psychological analysis of the mind
of such a geologist, you should maybe
head for a different section of the library.
Reviewed by: Tim Tubby
THE PSYCHOLOGIST’S JUST BEEN
by TOM LINDSAY. 2015 Mirador Publishing.
210pp, Pbk. ISBN-10: 1911044427
ISBN-13: 978-1911044420.
List Price: £8.99 Kindle edition £3.99

Chemical, Physical and
Temporal Evolution of
Magmatic Systems
Field observations
and pioneering
high-temperature
experiments undertaken
a century ago by
Norman L Bowen
founded the basis
of modern igneous
petrology. Bowen’s
work concluded that the chemical
differentiation of magmas was primarily
controlled by the settling-out of crystals
from molten rock in magma chambers
and the squeezing out of residual liquid.
This crucial initial insight into the
chemical and temporal evolution
of magmatic systems informed and
underpinned subsequent research on
igneous differentiation: magma chambers
behave as crystal-poor ‘boiling vats’
in the crust where crystals, bubbles
and melt separate gravitationally,
heat dissipated to their surroundings
initiating crystallisation, driving igneous
differentiation.
Since 1915, research advances in the
physico-chemical properties of subvolcanic magmatic systems coupled with
rapid technological development have
fundamentally revised our understanding
of this simple model. Igneous petrologists
now recognise this paradigm is rare
with most natural magmatic systems
primarily existing in partially molten
(‘mushy’) states, as serially arranged and
variably interconnected storage regions,
periodically replenished by different
ÁX[HVRIPDJPDDQGKHDW&RPSOH[
LQWHUSOD\LQWKHVHÁX[HVDQGYDULDWLRQV
in physico-chemical properties as they
rise through and navigate the crustal
system, provide the dominant controls on
magmatic differentiation and the eventual

igneous materials produced.
This volume presents the modern
understanding of the chemical, physical
and thermal evolution of crustal magmatic/
volcanic systems derived from recent
research advances in igneous/metamorphic
petrology, geochemistry, geochronology
and numerical/thermal modelling.
Introduced with a contextual overview
paper, the volume contains 10 recent
contributions organised into four fullyLQGH[HGWKHPDWLFVHFWLRQVPDJPDÁX[HV
and phase equilibria, 2: phase equilibria,
physical properties of magma and melt
extraction, 3: architecture of subvolcanic
reservoirs and 4: volcanic conduits.
A thorough review of contemporary
GHYHORSPHQWVZLWKLQWKLVÀHOGWKH
anticipated readership is expected to
be from postgraduate researchers and
professional academic geoscientists
specialising in igneous petrology and
petrogenesis, geochemistry and allied
disciplines. All contributions are wellwritten and edited, with clear and
DSSURSULDWHÀJXUHVSKRWRJUDSKVDQGGDWD
tables, augmented with a spectacular cover
photograph as a bonus!
In summary, the inherent complexities
of the evolving perspective of magmatic
systems reveal an account of ‘mushmatism’
more than magmatism. A fascinating and
recommended read.
Reviewed by Mark Grifﬁn
CHEMICAL, PHYSICAL AND TEMPORAL
EVOLUTION OF MAGMATIC SYSTEMS
by CARICCHI L and BLUNDY, J D (editors).
Geological Society of London Special Publication No
422. 2015. Geological Society of London.
ISBN 978-1-86239-732-3. Hbk. 223pp.
ISSN 0305-8719.
List Price: £100.00 www.geolsoc.org.uk

Seismic Reﬂections of
Rock Properties
This book provides
a comprehensive
and accessible guide
to the application
of rock physics for
seismic analysis and
interpretation to
aid in the search for
hydrocarbon reservoirs
in oil and gas prospecting. It starts by
introducing the reader to the basics of
rock physics-based forward modelling
before moving on to more advanced
topics such as practical approaches to

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

Reviewed by Caroline Mason

SEISMIC REFLECTIONS OF ROCK PROPERTIES
by JACK DVORKIN, MARIO A. GUTIERREZ and
DARIO GRANA, 2014. Published by Cambridge
University Press, 324pp ISBN 978-0-521-89919-2
Hardback
List Price £51.00

Petroleum Geology of
Libya
7KHÀUVWHGLWLRQRI
this book was written
by Don Hallett and
published by Elsevier
in 2002, at a time
when diplomatic
relations between
Libya and the west
were improving
rapidly and a settlement was reached
over Lockerbie. Tripoli was a good
posting and numerous conferences and
ÀHOGWULSVPDGHWKDWHGLWLRQDPXVWKDYH
travelling companion.
Personally I worked in and out of
Binghazi until 2010 but lost touch with
the exploration community at the start
of the civil war. The decade leading
XSWRLWVDZVLJQLÀFDQWDGYDQFHVLQRXU
knowledge of the four onshore basins
and the offshore giants such as Bouri.
+DOOHWWDQG&ODUNH/RZHVIRUPWKH
‘dream-team’ in terms of regional
knowledge and have continued to
function at the forefront of geoscience
in Libya, with access to new data,
VLJQLÀFDQWDGYDQFHVLQH[SORUDWLRQ
concepts and the interpretive gains
in subjects such as sedimentology,
sequence stratigraphy, palaeogeography,
tectonics, and modelling.
The new edition has 347 colour
ÀJXUHVSURGXFHGLQWKHSDVWHOVKDGHV
successfully adopted by Nubian
&RQVXOWDQF\7KLVHGLWLRQLVGLYLGHG
into eight chapters and a laboursaving bibliography lists over 1200
WHFKQLFDOSDSHUV7KH+LVWRU\RI2LO
DQG*DV([SORUDWLRQ &KDSWHU LV
most informative and an essential read
for the next generation of regional
explorationists, setting a very high
standard for the rest of the book.
$OWKRXJKWKHÀUVW,WDOLDQVHWWOHUV
and geologists were not welcome in
pre-war Libya, the geologists led by
Ardito Desio, Director of the Libyan
*HRORJLFDO6XUYH\ZDVÀUVW
class, with Desio predicting that the
Sirt Basin could be an oil province. The
ÀUVWFKDSWHUDOVRGRFXPHQWVWKHHYHQWV
of successive decades from 1950 to 2015,
detailing a host of concessions and
licences with informative notes on the
complex nature of Libyan names, wellQRPHQFODWXUHDQGJLYHQÀHOG
&KDSWHULVDQH[FHOOHQWDFFRXQWRIWKH
plate-tectonic history of Africa, with the
emphasis on North Africa and Tethys. It
is beautifully illustrated and an essential
lead-in to sections on Stratigraphy (3),

Structure (4), Petroleum Geochemistry
 3HWUROHXP6\VWHPV  WKH2LODQG
Gas Fields of Libya (7) and Future
Exploration and Exploitation Potential (8).
As before, these chapters are packed
with detailed maps and cross-sections
they are most pleasant to the eye and
worth a fortune in terms information.
It is a masterpiece. All explorationists
should have a copy.
Reviewed by: Dick Moody
PETROLEUM GEOLOGY OF LIBYA:
SECOND EDITION
by DON HALLETT AND DANIEL CLARK-LOWES,
2016. Published by: Elsevier, 404pp (Sbk)
ISBN 978-0-444-63517-4. eBook ISBN:
9780444635198
List Price: US$252.00 (bundle),
Separately US$210.00

Mountain - Nature and
Culture
This book, a volume
in the Earth Series
commenced in
2012 by Reaktion
Books, takes a
fascinating look at
natural phenomena
from some rather
interesting angles.
These are not
WH[WERRNVDVVXFKRQÁRRGVZDWHUIDOOV
deserts, earthquakes, volcanoes and
more besides, but beautifully produced
volumes, copiously illustrated and
crammed full of the most interesting
and thought-provoking facts and
observations.
Having read and thoroughly enjoyed
the volume Caves - Nature and Culture,
I greatly looked forward to immersing
myself in a companion volume about
mountains. Like many geoscientists and
physical geographers I came into geology
through an interest in the great outdoors
as a walker and climber, and experienced
wilderness country and its physical and
spiritual impact early on in my career.
We should all, then, know exactly
what a mountain is, shouldn’t we? Well,
DOOLVQRWDVLWVHHPVLQWKHGHÀQLWLRQ
department and the contradictions
and perceptions plunge us right into
WKHVXEMHFWIURPWKHÀUVWSDJH:KDW
follows, according to the author, is a book
presenting mountains in the light of “…
the holy and the diabolical, life and
W

frontier exploration, advance rock physics
applications and computational rock
physics (an evolving technique).
The book is 324 pages long with seven
main sections broken into 19 chapters
overall. It is beautifully prepared and
well-illustrated throughout.
Dvorkin, Gutierrez and Grana initially
discuss the rock-physics-based forward
modelling approach following three basic
steps:
X Varying rock properties systematically
(such as lithology, porosity, rock type,
SRUHÁXLGVUHVHUYRLUJHRPHWU\HWF WR
generate synthetic seismic traces;
X &RPSDULQJWKHVHV\QWKHWLFVHLVPLF
traces to actual seismic traces from a wide
GDWDEDVHRIÀHOGH[DPSOHV
X Drawing conclusions based on the idea
that similar seismic traces are generated
by similar physical rock properties in the
sub-surface, which allows the inference of
rock properties from actual seismic traces.
The overall outcome of this method is
to generate an accurate geological and
geotechnical model (‘pseudo-wells’) of the
subsurface. Various case studies based on
real well data along with sample synthetic
VHLVPLFUHÁHFWLRQV VXFKDVVLOLFLODVWLF
and carbonate rocks) from key realistic
reservoir models provide a helpful
reference catalogue for the reader.
This small hardback book is logically
laid out and includes an extensive set
of references, highlighting how well
published the authors are on the subject of
rock physics - particularly Jack Dvorkin!
1XPHURXVÀJXUHVDUHSUHVHQWHG
throughout the text and help illustrate
the highly technical subject; however the
graphs are typically presented on a small
scale due to the A5 dimensions of the
ERRNDQGVRPHÀQHUGHWDLOVPD\EHORVW
A nice surprise was the inclusion of the
direct hydrocarbon indicator checklist
within the appendix, as this provides a
useful reference for practical application
by the reader.
The book is well written and reasonably
priced (particularly the kindle version).
It provides more of a reference volume
than ‘light reading’ for a non-specialist
and as such I would recommend the book
to experienced petroleum geoscience
professionals.
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BOOKS & ARTS
death, vision and time, science, technology
and heritage”.
Given the breadth of subject matter, the
diversity of themes and the very wide
factual spread for the author to draw
on, you might be forgiven for thinking
the subject is far too vast to cram into
264 pages. But you would be wrong, for
the author has produced a fascinating
exploration of the impact of those,
often colossal, crustal features we call
mountains.
Both real and imaginary, they have
LQÁXHQFHGKXPDQHPRWLRQVUHOLJLRXV
EHOLHIVVFLHQWLÀFLQYHVWLJDWLRQDQGFXOWXUDO
responses; challenged human imagination
and physical endurance and stimulated
VLJQLÀFDQWJHRORJLFDOHQGHDYRXU+HUH
is a wonderful collage of facts and
stories, skilfully and cleverly structured,
appropriately and beautifully illustrated.
1HDUO\DOORIWKHPDJQLÀFHQWPRXQWDLQV
I have ever read about, seen or had
the pleasure of climbing, appear to be
mentioned in this book. The text wanders
over mountain ranges and peaks across
the globe, drawing in cultural, religious,
cartographic, artistic, scenic, biographic
and much historic and geographic
data. It weaves a tapestry of anecdotal
information, myths, linguistic detail,
SHUVRQDOREVHUYDWLRQVDQGVFLHQWLÀFIDFWV
and includes 137 illustrations, many of
which are in colour. Be prepared to learn
much more about mountains that you
never knew before, from a book that is a
very well-illustrated ‘cracking good read’.
Reviewed by: Chris Carlon
MOUNTAIN: NATURE AND CULTURE
by Veronica della Dora, 2016. Published by:
Reaktion Books Ltd. 264pp
ISBN: 978 1 78023 647 6
List Price: £14.95 W: www.reaktionbooks.co.uk

Industrial Structural
Geology
Structural geology
is an integral
DQGLQÁXHQWLDO
discipline applied
across a spectrum
of geosciences.
&RQFHSWVDQG
techniques derived
and developed
from structural geology are routine
components in numerous areas of
JHRVFLHQWLÀFLQYHVWLJDWLRQUDQJLQJ
from the petrological thin section to the
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analysis of data derived by remotely
sensed satellite observation.
The scale of the discipline is of
particular relevance when applied
to the activities of the natural
resource industries (especially the
hydrocarbon, mining and hydrogeology
VHFWRUV ZKHUHVXEVXUIDFHGHÀQLWLRQ
TXDQWLÀFDWLRQDQGH[WUDFWLRQ RU
storage) of industrial or economic
UHVRXUFHVLVHVVHQWLDO&RPPRQ
examples of the industrial applications
of structural geology include the
interpretation of borehole-derived and
VHLVPLFGDWDWRGHÀQHWKHDUFKLWHFWXUDO
geometries of hydrocarbon and mineral
GHSRVLWVHQDEOLQJWKHTXDQWLÀFDWLRQRI
these resources and evaluate potential
economic (and safe) techniques for their
extraction.
With contributions from workers
within academic institutions,
consultancies and industry, this Special
Publication provides a comprehensive
synthesis of the current trends and
predicted future direction of structural
geology as applied to natural resource/
industrial contexts.
Introduced with an overview
paper from the editors, the volume
presents 16 papers organised into
three fully-indexed thematic sections:
industrial structural principles,
LQGXVWU\WHFKQLTXHVDQGZRUNÁRZVDQG
structural integration and case studies
from industry. Diverse topics covered
LQFOXGHWUDSGHÀQLWLRQIDXOWVHDOIROG
and-thrust belts, fractured reservoirs,
ÁXLGÁRZDQGJHRPHFKDQLFV
In summary, the volume
demonstrates the current and
FRQWLQXLQJVLJQLÀFDQFHRIWKH
techniques of structural geology to
the resource industries (particularly
within hydrocarbon exploration and
production), and the applicability
of these techniques at all scales
and ‘lifetime’ stages of a resource.
The volume additionally provides
substantive insights into how
structural geological ‘theory’ translates
appropriately into industrial ‘practice’.
Providing an excellent overview
of the ‘state of the art’ pure and
applied developments within this
LPSRUWDQWDQGHYROYLQJÀHOGWKH
expected audience is anticipated from
both academic and industrial sector
geoscientists. The contributions are
well-written and edited, complemented
ZLWKDSSURSULDWHÀJXUHVSKRWRJUDSKV
and data-tables, features that one has
come to expect from the GSL Special
Publication series. The editors and

Library Bookshop 0207 432 0999 for
advice and to purchase publications

contributors are to be congratulated.
A recommended read.
Reviewed by Mark Grifﬁn
INDUSTRIAL STRUCTURAL GEOLOGY:
PRINCIPLES, TECHNIQUES AND INTEGRATION
by RICHARDS F L, RICHARDSON N J, RIPPINGTON
S J, WILSON R W AND BOND C E (eds). Geological
Society of London Special Publication No. 421.
2015. Geological Society of London. ISBN 978-186239-733-9. Hbk. 267pp. ISSN 0305-8719.
List Price: £100.00 (Fellows’ discount applies)
W: www.geolsoc.org.uk
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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
X NEW! The Mountains of Iron - a history of iron
mining industry in Mid Antrim
by Kevin J O’Hagan. 2017 140pp sbk
X NEW! Quaternary Glaciation in the
Mediterranean Mountains by Hughes and
Woodward (eds) SP #433 2017 Geological
Society 315pp hbk
X NEW! Seismicity, Fault Rupture and Earthquake
Hazards in Slowly Deforming Margins by
Landgraf et al (eds) 2017 Geological Society
261pp hbk
X NEW! Crust-Mantle Interactions and Granitoid
Diversiﬁcation by Halla et al., 2017 Geological
Society/IUGS SP449 256pp (hbk)
X NEW! The Andaman-Nicobar Accretionary
Ridge: geology tectonics & hazards
by Bandopadhyay and Carter (eds) 2017
Geological Soc. Mem.#47 237pp (hbk)
X NEW! Curbing Catastrophe - natural hazards
and risk reduction in the modern world,
by Timothy Dixon. Cambridge UP,300pp, hbk
X NEW! Women in Science - 50 fearless pioneers
who changed the world
by Rachel Ignotofsky.127pp, hbk
X NEW! Unearthed - Impacts of the Tellus Surveys
of the north of Ireland
by Mike Young (Ed) 423pp, sbk.
X Asteroids - Astronomical & Geological Bodies,
by Thomas Burbine. 2017 Cambridge Planetary
Science 367pp, hbk
X Land Surface remote Sensing, by Baghdadi N
and Zribi M (eds). Elsevier 2017 342pp hbk
X Integrated Environmental modelling to Solve
Real World Problems. Geol Soc Spec pub #408,
2017 by Riddick et al (eds)
X Petroleum Geoscience of the West Africa
Margin. Geol Soc Spec. pub. #438, 2017
by Sabato Ceraldi et al (eds)
X Waves, Particles and Storms in Geospace
by Balasis et al. 2016 Oxford University Press
448pp hbk
X Lake Pavin - History, Geology, Biogeochemistry
and Sedimentology of a Deep Meromictic maar
lake, by Sime-Ngando et al. (eds) 2016 Springer.
421pp, hbk
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DISTANT THUNDER

Material matters

As geologist and science
writer Nina Morgan*
discovers, a little
geochemistry goes a
long way

information which they frequently
afford as to the manner and
rate of decay which various
kinds of stone, employed for
monumental purposes, suffer
from the disintegration effects of
the atmosphere.”

Archibald Geikie (1835 – 1924),
cut his geological teeth with
studies in Edinburgh and
the Hebrides, and in the
1860s worked with Roderick
Murchison (1792 – 1871) to
untangle the complex geology
of the northwest highlands.
Although the Murchison – Geikie
interpretation was debunked
by the work of other geologists
in the 1880s, Geikie went on to
become director of the Scottish
Geological Survey in 1882.
Geikie had many other strings
to his bow. He was a gifted
writer and author of a number
of textbooks and popular books
about geology. In addition, he
was keen observer of geology
in the urban environment. In his
book, A Long Life’s Work: An
Autobiography, he recalled:
“In the course of my journeys
all over Scotland there was
always an interest in examining
the tombstones in graveyards,
ﬁrst for the light which they so
often throw upon the families
that have lived for generations
in a district... and next for the
valuable and unexpected

Losing your marbles
His observations on weathering
in gravestones soon led him
to conclude that acid rain –
essentially carbonic acid (H2CO3)
formed when carbon dioxide
(CO2) emitted from the burning
of coal was dissolved in rain
water – was a major culprit. The
effects, he noted, were especially
obvious on marble, a stone often
chosen for high-status graves.
As an illustration, he cites the
degradation of the gravestone
in Greyfriars churchyard in
Edinburgh honouring the chemist
Joseph Black (1728 – 1799).
“This sumptuous tombstone,”
Geikie noted, “consisted of a
solid framework of hard siliceous
sandstone into which a large
upright slab of white marble had
been ﬁrmly fastened, recording
in Latin, with pious reverence,
the genius and achievements of
the discoverer of Carbonic Acid,
and Latent Heat, and adding that
his friends wished to mark his
resting place by the marble while
it should last.”
No doubt those well-meaning,

but perhaps chemically illiterate
friends imagined the marble
would last a lot longer than it
did. When Geikie visited Black’s
grave in 1879, less than 80 years
after it had been erected, he
noted that the inscription on the
marble was becoming illegible
and worse:
“...The slab, still ﬁrmly held in
place by the metal fastenings
all round its margin, had bulged
out considerably in the centre,
forming a large blister-like
expansion, which had been rent
by numerous cracks.”
By 1894 the marble had
crumbled so badly that the Town
Council of Edinburgh was forced
to replace it with a slab of what
Geikie described as a “far more
durable sandstone, on which
the original epitaph had been
carefully copied.”

Fit for purpose
The Council clearly recognised
that Black’s gravestone was
worthy of preservation. But
it would be difﬁcult to justify
spending considerable sums on
renovating marble monuments
to ‘ordinary’ citizens. Banning
of the use of marble – seen
as a prestigious material – for
churchyard gravestones would
certainly have proved unpopular.
So when it came to honouring
the dead, what was a town

council to do?
Geikie had an answer. “A
cynic may say that, in the vast
majority of cases, it will be
no great matter if, at the end
of a hundred years, a marble
monument has become illegible,
or fallen to pieces, and that
people may be allowed to put
up memorials in this perishable
material which in most cases is
likely to last at least as long as
the memory of the deceased.”
So much for immortality!
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PEOPLE NEWS
Meet Richard Hughes

Two Welshmen meet on St David’s Day.
Unsurprisingly, there is a pub involved.
Ted Nield talks to the incoming
Executive Secretary, who begins work
this month.
“Welsh, yes, and proud of it – born
in Wrexham, brought up between there
and Llangollen, where my father was
a baker. We had a summer cottage in
north-west Wales – Tremadoc – so I spent
my formative years in two classic areas
of British geology, and it left an indelible
mark, I think.
“Then at 16, my mother dragged me
along to a careers adviser, who asked: ‘So,
what do you like, young lad?’. I answered
‘Geology’. And he said: ‘Well you can
forget that because you’ll never get a job
in it!’
“So I duly took his advice and didn’t
study geology at A level; but, when I went
to Cardiff (to do Chemistry and Zoology),
there was an opportunity to take the
subject I had always been most interested
in. I decided geology was for me, and did
that instead.”
This was the moment, about 35 years
ago, when Richard Hughes and I ﬁrst
met, in a Friday afternoon palaeontology
practical, at which I was demonstrating.
I had ﬁnished by the time he graduated,
however. So, what happened next?
“Well, after graduation, I had a few
offers of PhD projects: one in Cardiff with
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Bill Dean and another with Derek Ager in
Swansea. But there was one from Barrie
Rickards at Cambridge, which promised
a mix of mapping and structure in Upper
Ordovician rocks in Wales, palaeontology,
biostratigraphy and with interesting
implications for Scotland, Scandinavia and
Canada. It was a sort of ‘multidisciplinary’
PhD - the sort that probably don’t get
funded these days!

BGS
“So I completed that within the three years
– I was eager to get a proper job! - and
was duly offered one with BGS where I
stayed for well over 20 years. One of the
great things about a big organisation like
BGS is that, as long as you are ﬂexible,
interested in different things and are
prepared to move around, there are many
opportunities. So, within that time I had
5 or 6 different roles; though I started
off as one of that endangered species, a
mapping geologist - working in an area of
North West England that basically hadn’t
been mapped properly, if at all, since the
1840s.
“I did that out of Keyworth, and
then relocated to the regional ofﬁce in
Newcastle upon Tyne (to work on coalﬁeld
geology, but I also found myself involved
with BGS’s Lake District Lower Palaeozoic
Project for a couple of years. This was the
time when NIREX was investing heavily in

the idea of a waste repository at Sellaﬁeld,
and I had quite a bit to do with that - which
gave me experience of a much more
applied form of geology.
“I had always been interested in
international work too, and I soon had the
chance to work abroad, too - in Ecuador.
My wife and I – she’s a PhD physicist...
we met in Cambridge - spent about two
years in Ecuador with our son; but my
involvement lasted over ﬁve years. Our
second child - a daughter - was born
there. I loved the scale of it – essentially,
a World Bank-Funded project to map the
Western Cordillera of the Andes, from Peru
to Columbia, in a four or ﬁve-year period.
It was a pretty epic challenge, with all sorts
of – unexpectedness: such as, a complete
lack of topographic base maps, and no
satellite or aerial photo images! Luckily,
GPS was just coming on stream; and, as
exploration geologists do, we improvised.
“The project was all about bringing
inward investment to Ecuador’s minerals
industry. To the North, there’s Colombia dripping with minerals; to the south, Peru
and Chile, with world-class deposits of
copper, gold and other precious metals.
So, the thinking was – ‘where are they in
Ecuador?’ The Ecuadorian government
took a World Bank loan, and with some
ODA money, engaged BGS to ﬁnd out.
“It was life-changing. It wasn’t just
interesting geologically; it was culturally

Geoscientists in the news and on the
move in the UK, Europe and worldwide
fascinating. We took the opportunity to
travel widely. It was here that I learned
Spanish. It became a big chunk of my life I was still writing papers on it 10 years later.
The area was all but unknown – a very
different situation from the Lake District,
where you pretty soon realise you are
treading in the footsteps of generations of
geologists before you! In the New World,
even today, you are often the ﬁrst. The
geological opportunities are just terriﬁc.

Midland Valley
“Back in the UK, I relocated to BGS
Edinburgh and took on a big project in
the Midland Valley. Then an opportunity
arose on the commercial side - bringing
income into the Survey. So I got involved
in international business development, ﬁrst
in Europe and then South America and
Africa, for ﬁve or six years. This was great
commercial experience (we won signiﬁcant
amounts from the World Bank, Regional
Development banks, DfID and so on) as
well as a chance to explore some pretty
interesting parts of Africa.
“Also, I took BGS through a major
review (the 2003 Science & Management
Audit), which it came out of pretty well. I
guess that did my stock no harm. It was
certainly a major learning experience,
and my real ﬁrst involvement with NERC,
the government and the directorate - the
politics of UK science. Then in 2006 I
moved into ‘matters digital’ at BGS, as
Director of Information.
“It might sound dull, but looking back,
I think two of the achievements I am most
proud of are BGS’s ‘I-Geology’ app, and
the ‘OpenGeoscience’ website, both of
which happened at this time, and which
were my idea. This was also the time
(mid to late noughties) that I chaired the
Information Management Committee at
the Society - four years - shortly after
standing for, and being elected to, Council.
This wasn’t a thing that had occurred to
me previously, despite being a Chartered
Fellow and all that; but, you know how it is you get a call out of the blue from Edmund
Nickless, and the next thing you know...
The remit included the Library, so I also
found myself (rather reluctantly!) embroiled
in the 2011 Library Review. I suppose I
had some relevant experience here from
BGS, because I had been involved with the
restructuring of Library provision there.

Coal Authority
“Being Director of Information was my last
role at the Survey - I resigned in 2013 and
moved to the Coal Authority as Director of

Business Development. BGS
is a fantastic organization and
I had a wonderful career there;
but I felt I had probably taken
it as far as I could. I often
describe working at the Coal
Authority as being like doing
an on-the-job MBA - it’s a
business, run very much along
commercial lines, within a strict
governance framework. I have
learned a huge amount about
corporate governance, while
helping to sort out the legacy of
300 years of UK mining.
“One of the things that
attracted me to the job was
the fact that the Authority had
clear strategy to make itself
less dependent on grant-in-aid
from Government and - as an
arm’s-length body – to become
ﬁnancially self-sufﬁcient and
commercially successful. My
knowledge and track record in
exploiting the commercial value
of BGS’s knowledge-base
probably helped us go from zero
to almost £2m of commercial income a
year now.”
With wife Catherine still teaching parttime, a son in the third year of a four-year
Physics degree in Durham and a daughter
in the second year of a Natural Sciences
degree in Cambridge, there are no plans for
the family to decamp en masse to London.
“We’re now quite settled in the East
Midlands. If I have any roots, other than
Welsh ones, they are here. So I expect I’ll
take a pied à terre somewhere, and travel
up for the week” Richard says, as we move
on to talk about his new role in Burlington
House.
“My work [at the Coal Authority] is of
direct relevance to the Society, which
needs to take a long, hard view of its
ﬁnances. That observation is nothing
new - it’s up in lights in the existing
ﬁnancial strategy. Rather than being a
‘three-legged stool’, supported equally by
publishing, membership and sponsorship,
the Society’s ﬁnance has become more of
a two-legged stool - a pretty unstable item
of furniture! We’ve become over-reliant on
membership and publishing and need to
develop our alternative income. I think my
skills and experience in bringing money into
not-for-proﬁt organisations is particularly
relevant.
“How successful the Society can be in
attracting those income streams, I don’t
yet know. You can’t create a market

where none exists. But we have to be
serious about it. There has been, I think, a
tendency for committees to sit, deliberate,
and come out with good strategic
plans - but which lack the necessary
underpinnings. What are those potential
new income streams? How much might
we need to invest in order to make them a
reality? What would be the likely return on
that investment? I have seen this before –
and we will need to address it.

Ambitious
“We could just cut our operation to suit our
cloth, and hope that things get better; but
I am much more ambitious for the Society
than that. The Society does fantastic work
- the content, for example, on the website.
Geoscientist is brilliant, and the output
of the Publishing House is world class. I
would like to put the Society in a place
where it can do a lot more of these great
things.
“But the Society is still too Londoncentric. The geoscience community is
fragmented into specialist and regional
groups which seem to operate in isolation.
I want to reach out to them, so that they
can feel more as though they want to be
part of a greater whole. And of course, we
need to communicate, more effectively than
we do, the beneﬁts of geoscience research
to life in general. But that is always true
– a sliding scale, with no top! I am really
looking forward to playing my part.”
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OBITUARY Roelof van der Merwe 1959-2016

R

oelof van der Merwe
died unexpectedly
in his sleep at his
home in Waterkloof,
Pretoria, in the
early hours of Wednesday
morning (23 December). He
was 57 and is survived by his
wife Willene, step-daughters
Rachelle and Nini, Sister
Elizabeth van der Merwe
(Betsie), and mother Miems.

Petroleum and structural geologist who became a
prominent voice for ornithology and conservation
in his native South Africa

Conservation
The evening before his
death, van der Merwe had
sent a festive season email
message to his friends and
acquaintances, urging them
to greater conservation efforts
in the coming year. Roelof
was a generous donor to the
BirdLife South Africa’s seabird
conservation, including
sponsoring the organisation’s
Coastal Seabird Conservation
Manager position. The private
Dr Roelof van der Merwe receiving the Bird Life International Conservation
Charl van der Merwe Trust
Achievement Awards from HIH Princess Takamado in 2013
named after Roelof’s late
father was also “Species
Roelof van der Merwe
Champion” for the endangered
trained as a geologist,
African Penguin in BirdLife
completing his BSc (1982),
International’s Preventing
Honours (1983), MSc (1986)
Extinction Programme, and
and PhD (1994) at Rand
supported WWF-SA’s marine
Afrikaans University
conservation work and EWT’s
(now the University of
raptor conservation work in
Johannesburg) in structural
the eastern Karoo, as well
geology under Profs Chris
as conservation work on the
Roering and Jay Barton.
Southern Ground Hornbill.
Between 1990 and 1992
Roelof and his family trust
he worked in petroleum
had generously donated to
exploration for SOEKOR,
BirdLife South Africa’s seabird
before completing his PhD.
conservation work, including
From 1995 to 2002 he
sponsoring the organisation’s did not want praise and
was on the staff of the
Coastal Seabird Conservation recognition. He was a
passionate conservationist and
Geology Department at
Manager position.
deeply committed to efforts
the University of Pretoria,
Hero
to conserve penguins, other
as Senior Lecturer in
Roelof was an unsung
seabirds, and the marine
structural geology, before
conservation hero who
environment.
taking early retirement

a

ROELOF
WAS AN UNSUNG
CONSERVATION
HERO WHO DID NOT
WANT PRAISE AND
RECOGNITION. HE
WAS A PASSIONATE
CONSERVATIONIST
AND DEEPLY
COMMITTED

a

HELP YOUR OBITUARIST

to manage the family trust
and pursue his passions
of conservation, travel
and wildlife photography.
Roelof’s commitment
to structural geological
education continued after
he left the University of
Pretoria, as he remained
an extraordinary lecturer,
and generously sponsored
the Roelof van der Merwe
prize for the best performing
student in the undergraduate
structural geology course,
and the Dirk Visser prize
for the best structural-based
honours project.

Photographer
An accomplished birder and
photographer, he travelled
widely in pursuit of his
passion, including several
times to Antarctica. He
was further a lover of good
wine and dining and tasted
WKHÁDYRXUVRIWKHZRUOG
including Lima, Peru, one
of his last stop-overs on his
way to the Galapagos Islands.
He was a collector of model
trains, a past chairman of
the Tectonic Division and
a Fellow of the Geological
Society of Africa.
Our thoughts are with his
wife Willene, step-daughters
Rachelle and Nini, Sister
Elizabeth van der Merwe
(Betsie), and mother Miems.
Roelof will be remembered by
his family and friends for his
humbleness and generosity.

³By Andreas Rompel &

Adam Bumby. Reproduced
with the permission of the
Geological Society of
South Africa

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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CROSSWORD NO.214 SET BY PLATYPUS

WIN A SPECIAL
PUBLICATION!
The winner of the XXXXXX Crossword
puzzle prize draw was Robert Colin
Pugh of Glossop.
All correct solutions will be placed in the
draw, and the winner’s name printed in
the July 2017 issue. The Editor’s decision
is ﬁnal and no correspondence will be
entered into.
Closing date - May 19.
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

7

1

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

8
10
11
12
13

14
19
22
23
24

25

26

Mathematical set that exhibits
a repeating pattern displayed
at every scale. (7)
Critical reviewer (7)
China clay (6)
Water agriculturally (8)
Underwent downslope mass
movement under gravity (4)
‘Upper mantle’ rock, resembling
peridotite, found in ophiolites and
elsewhere. (10)
Mentally improving (11)
Living fossil ﬁsh found today around
the Comores and Indonesia (10)
Conjoined double crystal
structure (4)
Flat two-dimensional form of
cultivated trained fruiting tree (8)
Erasmus and Charles most
illustrious species of this genus,
though there are others. (6)
County containing Ireland’s oldest
rocks exposed on the island of
Inishtrahull (7)
Fancy name for coffer (7)

2
3
4

5
6
9
15
16

17

18
20
21

Able to be disintegrated into grains by
the ﬁngers (7)
In meteorology - a cold front which
has overtaken a warm (8)
Sapropelic coal formed of spores or
ﬁne organic fragments (6)
Ornamental composite used for
ﬂoors and walls consisting of chips
and cementitious binder (8)
Eastern part of the Indian subcontinent
at the apex of the eponymous Bay (6)
Glassy object formed by melting of
terrestrial material by a bolide (7)
200th birthday - 2007 in our case (11)
Round and round in circles (8)
The phenomenon of gemstones that
exhibit a luminous star-like shape
when shaped and polished. (8)
Seasonally reversing wind
accompanied by corresponding
changes in precipitation. (7)
Second most abundant element in
the Earth’s crust (7)
Editorial pronouncement (6)
Oldest Precambrian era (6)

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

SOLUTIONS MARCH
Across:
7 Epibole 8 Hominid 10 Strain
11 Brackish 12 Vein 13 Yield Point
14 Adventurous 19 Supernovae 22 Iota
23 Rheostat 24 Tuareg 25 Travail 26 Eoliths

Down:
1 Spatter 2 Obtained 3 Flinty 4 Pomander
5 Ginkgo 6 Dissent 9 Objectivity 15 Einstein
16 Uniramia 17 Gushers 18 Utrecht
20 Evolve 21 Eotvos
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Sponsored by

William Smith Meeting 2017
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Plate Tectonics at 50
3-5 October 2017

The Geological Society, Burlington House
Call for Papers

INVITED SPEAKERS

On the 50th anniversary of the advent of the plate tectonics
paradigm, this three day meeting is convened to examine the state
of the art and scope out new directions. This Call for Papers is for
contributions that complement the array of invited speakers –
reporting recent research on any aspect of tectonics and the
associated disciplines that together feed into understanding the
plate system and processes.

Nick Christie-Blick, Lamont-Doherty Earth
Observatory, Columbia University, USA
John Dewey, University of Oxford, UK
Tony Doré, Statoil, UK
Cindy Ebinger, University of Rochester, USA
Hank Frankel, University of Missouri, Kansas
City, USA

We can accept contributions for talks and posters.

Catherine Johnson, University of British
Columbia, Canada

Registration and abstract submission forms are available via the
conference web-site. The deadline for abstract submission is 31st
May 2017 but we encourage submission and registration as early
as possible to avoid disappointment.

Peter van Keken, Carnegie Institution for
Science, Washington DC, USA
Mike Kendall, University of Bristol, UK
Xavier Le Pichon, Collège de France
Peter Molnar, University of Colorado, Boulder,
USA

The conference will be drawn to a close by the 2017 William Smith
lecture, delivered by Dan McKenzie.

Jason Morgan, Harvard University, USA
Donna Shillington Lamont-Doherty, Earth
Observatory of Columbia University, USA
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Opening remarks by
Tony Watts, University of Oxford, UK
Closing remarks and introduction of the
William Smith lecturer
James Jackson, University of Cambridge, UK
William Smith lecturer
Dan McKenzie, University of Cambridge, UK

Convenors
Rob Butler, University of Aberdeen, UK
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Mike Daly, University of Oxford, UK

Further information

Gareth Roberts, Imperial College London, UK
Jonathan Turner, 5DGLRDFWLYH:DVWH

For further information about the conference
please contact:

0DQDJHPHQW8.

Tony Watts, University of Oxford, UK

Naomi Newbold, Conference Office, The Geological
Society, Burlington House, Piccadilly, London W1J 0BG
T: 0207 434 9944 E: naomi.newbold@geolsoc.org.uk
Web: www.geolsoc.org.uk/wsmith17
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Ground Related Risk to
Transportation Infrastructure
26-27 October 2017

Follow this event on Twitter: #wsmith17

Corporate
Supporters:

Cross-border Exploration
between UK & Norway –
Comparisons, Contrasts
and Collaborations

The Geological Society, Burlington House, London

We are pleased to announce a conference for the Society’s chosen
scientific theme in 2017 (Year of Risk). The meeting will focus on best
practice for managing geotechnical infrastructure and is supported
by the UK Geotechnical Asset Owners Forum. The conference will
provide an opportunity to showcase innovative, industry leading
approaches to holistic and tactical risk management across
geotechnical infrastructure.
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Convenors

Petroleum Group
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Det Norske /
Aker BP
Earth Science
Analytics
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Clare Brint(Network Rail)
Tom Berry (Arup)
Jonathan Chambers(BGS)
Verity Smith(Atkins)

Further information

T: 0207 434 9944
E: georgina.worrall@geolsoc.org.uk
Web: www.geolosc.org.uk/infrastructure17
Follow this event on Twitter:
#GeoRiskTransport17

The Geological Society, Burlington House, Piccadilly, London

Kitty Hall

OMV
Rystad Energy
5LFKPRQG(QHUJ\
Statoil

For further information please contact:
Georgina Worrall, Conference Office,
The Geological Society, Burlington House,
Piccadilly, London W1J 0BG

27-28 November 2017

Faroe Petroleum

Strategic management of risk for portfolios of geotechnical
assets, including policy development, application and use within
regulated industries,
Identification, assessment and management of ground-related
hazards to transportation infrastructure,
Identification, assessment and management of hazards relating to
natural slopes and hazards from third party land in proximity to
transportation infrastructure,
Assessment and management of changing risk during asset
deterioration, including monitoring procedures and methods,
Operational responses to geotechnical asset failures impacting on
transportation infrastructure,
Assessment of Whole Life Cost and Value, including modelling,
development of input data and validation of outputs,
Current state of thinking in assessing climate change and dynamic
weather events that impact oQ geotechnical infrastructure.

Simon Abbott (Network Rail)
Chris Power (Mott MacDonald)
Fiona Todd (The Coal Authority)
Ken Gavin(Technical Uni Delft)

Convenors:

Ian Wilson

Themes include:
G

Call for Abstracts – ([WHQGHGGeadline: -XQH 2017

Can additional high value barrels be discovered through improved
collaboration between UK and Norway? The objective of the conference
is to enhance technical understanding of the status of key plays on
each side of the border, to establish points of similarity and difference in
both activity and success, and to highlight new opportunities. Important
recent discoveries on either side of the border will be examined and the
conference will seek to establish where new plays in one country have
not yet been understood or exploited across the border. Key note presentations will be made by leading
¿JXUHVIURPERWK1RUZD\DQG8.
This two day international conference will bring together explorationists from UK, Norway and other
European countries with the following themes:
 Play opening discoveries as yet unexploited cross
border

 Differences in how competence is organised and
technology adopted

 ([DPSOHVRIVSHFL¿FSOD\NQRZOHGJHEHLQJ
exploited cross border

 Challenges on median line including data
continuity and differences in nomenclature

 How to build a geology-without-borders view

 Issues for service industry

 Differences in exploration performance

 Danish and Dutch (and other) cross border
examples

 ,PSDFWRIUHJXODWRU\DQG¿VFDOIUDPHZRUNV

Call for Abstracts:

Call for Papers

Please submit paper contribution to sarah.woodcock@geolsoc.org.uk by -XQH017.

We particularly welcome abstracts for oral and poster presentations
from geoscientists specialising in geohazards, engineering geology,
geotechnics, hydrogeology as well as science communicators, risk
assessors and risk managers. An important aspect of the meeting will be
to explore case studies and to consider what insights and understanding
can be shared across sectors and applications. Abstracts should be no
more than 500 words and should be emailed to
georgina.worrall@geolsoc.org.uk, as a Word document.

)RUIXUWKHULQIRUPDWLRQSOHDVHFRQWDFW

Deadline: Friday 26 May 2017

Sarah Woodcock, The Geological Society, Burlington House, Piccadilly, London W1J 0BG.
Tel: +44 (0)20 7434 9944

At the forefront of petroleum geoscience
www.geolsoc.org.uk/petroleum
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Building Resilience to Geohazards
in the Face of Uncertainty
7-8 September 2017
The Geological Society, Burlington House, London
The impact of natural hazards on society continues to grow. Tackling this
challenge needs physical and social scientists working together with
stakeholders and communities at risk. It needs new ways of working, often
in complex settings and difficult environments, to achieve positive and
sustainable change.
This meeting aims to capture the growing activity in this area and provide
a platform for the discussion of new results from major multi-disciplinary
programmes involving researchers who are taking up the challenge to
understand geohazards, manage risk and increase resilience. It will bring
together the physical and social scientists and other experts to address the
role that geoscience and geoscientists can play in building resilient
communities and informed policymaking, into the future.

Call for Abstracts
There is a call for abstracts and oral and poster contributions are invited.
Abstracts should be sent in a Word document to georgina.worrall@
geolsoc.org.uk by 31 May 2017. The abstract should be approximately 500
words and include title and acknowledgement of authors and their
affiliations.

Keynote speakers
Professor Jenni Barclay
(University of East Anglia, PI for Strengthening Resilience in Volcanic Areas)
Professor James Jackson
(University of Cambridge, PI for Earthquakes without Frontiers)

Convenors
Susanne Sargeant (British Geological Survey, Increasing Resilience to Natural
Hazards Knowledge Exchange Fellow)
Peter Sammonds (University College London, Increasing Resilience to Natural
Hazards Strategic Advisor)
Anna Hicks (British Geological Survey, Strengthening Resilience in Volcanic Areas)

Further information
For further information 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
Web: www.geolosc.org.uk/buildingresilience17
Follow this event on Twitter: #geohazards17

Setting the Pace

®
Data courtesy of Maersk Oil*
*Results from Dan Field Ocean Bottom Node (OBN) Survey – A Shallow Water Case Study. Zaske et al., EAGE Conference (2014)

Industry Leading Performance
Seabed Geosolutions continues our proven track record of
operational excellence, QHSSE achievement and global expertise.
Racing ahead of the pack with our innovative receiver deployment
methods, Seabed Geosolutions remains the front-runner with the
most comprehensive OBS solutions and efﬁciency enhancing
technologies available in the market today.
Seabed Geosolutions provides the fast track solutions to meet
your exploration, appraisal and development goals.
To learn more, visit us at EAGE Paris booth 330.

seabed-geo.com/Performance

