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At the forefront of petroleum geoscience
www.geolsoc.org.uk/petroleum

 Geopressure 2020
Managing Uncertainty in Geopressure by 
Integrating Geoscience and Engineering 
24-26 March 2020 
Durham University, Durham UK

Corporate 
Supporters: Call for Abstracts: Deadline 6 December 2019

Organising 
Committee:

Stuart Jones
Durham University

Nick Pierpoint
NWP Geoconsulting

Richard Swarbrick
Swarbrick GeoPressure 
Consultancy Limited and 
Durham University

Scientific 
Programme 
Coordinators:

Tom Sinclair
Shell
Beth Stump
Chevron

Stephen O’Connor 
Global Geopressure 
Advice
Binh Nguyen
JX Nippon

Rick Lahann 
Indiana University

Toby Harrold
Repsol

The organisers invite contributions within any aspect of geopressure but are particularly interested in 
the various phases of pore fluid pressure prediction, modelling and overpressure evaluation to manage 
uncertainty during the life cycle of a well. Suggested themes and sessions include: 

• Pore Pressure and stress, especially complex
stress regimes

• Impact of machine learning on PPFG
• Well engineering and PPFG
• Injecting fluids underground (including CO2)
• Coupling of Pore Pressure and FG including

depletion and closing the drilling window
• Seal capacity and relationship with PPFG
• PPFG issues in mature basins (including

abandonment/decommissioning)

• Classic case studies, including Macondo and
LUSI mud volcano

• Pore pressure as an exploration and prospectivity
tool.

• Geopressure in mature basins – lessons learnt
• Pore pressure in active tectonic basins
• Unconventional stress regimes

24 March 2020: Field trip 
Led by Richard Swarbrick and Jack Lee 
to North Yorkshire

25 and 26 March 2020: Conference 
Durham University, UK

Further Information and abstract submissions:
To submit an abstract please send it to abstracts@geolsoc.org.uk and copy to 
sarah.woodcock@geolsoc.org.uk. 

For more information please contact sarah.woodcock@geolsoc.org.uk or visit the event website: 
www.geolsoc.org.uk/PG-Geopressure-2020

Geologists’ Association
Student Symposium

supported by
The Geological Society
of London

What difference will 
your research make?

Prizes will be awarded for the best 
oral and poster presentations

15th of May 2020
Burlington House, Piccadilly, London, W1J0BG

2020
GA

@GeolAssoc
#GASS2020

www.geologistsassociation.org.uk

Keynote speaker: Professor Iain Stewart 
(Director of the Sustainable Earth
Institute, Plymouth University)

Geologists’ Association

Geoscience in wider society:

Registration opens 1/1/20

Alkaline Rocks and 
Carbonatites of the World, 

Part 4: 
Antarctica, Asia and Europe (excluding the 

former USSR), Australasia and Oceanic Islands

Fellow’s price: £60
View more and buy online www.geolsoc.org.uk/MPAR4

Activities Include:
• Geopoetry Walk past Dynamic

Earth and on to Arthur’s Seat
(Geology and Poetry in the
field) Yvonne Reddick
(UCLancs).

• Schools Geopoetry competition
winners.

• Poets and Geologists telling
their stories about rocks, poems
and influences interspersed
with readings (SPL) with
contributions by Sarah Acton
(Poet in Residence, Jurassic
Coast), Michael McKimm
(Geological Society) and
Norman Bissell (Scottish
Centre for Geopoetics).

• Geopoetry Workshop:
individuals present poems for
discussion and feedback.

• Edinburgh/Scottish Poets with
geological gifts, Ken Cockburn
(Edinburgh Poetry Tours), at
Panmure House.

Organising Committee 
Patrick Corbett, Heriot-Watt
University
[p.w.m.corbett@hw.ac.uk]
Stuart Harker, Consultant 
Phil Ringrose, Equinor/NTNU,
Norway 
Michael McKimm
Bob Gatliff
Asif Khan, Scottish Poetry Library
Tom Kelly, Central Scotland
Regional Group
Carol Cotterill, BGS
Dorrik Stow, Heriot-Watt University
Lara Reid, Friends of Hugh Miller
Society
Norman Bissell, Scottish Centre 
for Geopoetics

This event is to follow up the first Geological Society of London’s GEOPOETRY day
in 2011. Rocks have long inspired poets (refer to Burns’ “O my Luve’s like a red,
red rose” poem of 1794):

“Till a’ the seas gang dry, my dear,
And the rocks melt wi’ the sun”

To the present day poets are similarly inspired. Michael McKimm’s Fossil Sunshine
(2013) and “MAP, Poems after William Smith’s Geological Map of 1815” (2015)
showed how geological subject matter from Geopoetry 2011 could inspire poets:
“...the poems here make Smith’s map anew in moving and surprising ways.” The
Jurassic Coast Poems (2017) by Sarah Acton, the Jurassic Coast resident poet,
shows continued inspiration:

“We hear the red rock
Speak in ripples”

This gathering, to be held on National Poetry Day (1st October, 2020) is hosted 
by the Geological Society of London (in conjunction with the Central Scotland
Group), The Scottish Poetry Library and the Edinburgh Geological Society and will
bring together poets and geoscientists to further encourage the rocks to speak.

Proposed themes and activities

The organisers will be seeking contributions, which will form the basis of a
programme of talks, walks, readings and workshops and ultimately a publication,
in the following areas:
• Geo-themes: poetry about rocks, geologists, geological sites
• Geo-images: poetry that uses earth and ocean images
• Geology and Society: poetry drawn from earth and society interaction
• Geoscience and the poetic form: Geopoets’ influences, inspirations, histories

These are to be submitted to the Geological Society by 1st March, 2020. 
English language translations must be provided for poems in 
different languages. More details on the submission 
process will be available in autumn of 2019.

www.geolsoc.org.uk/geopoetry20

1 October 2020 The Scottish Poetry Library and its environs, Edinburgh
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GEOSCIENTIST WELCOME

FROM THE EDITOR’S DESK:

A Moment in Time

Sarah Day FGS, EDITOR - sarah.day@geolsoc.org.uk          @geowriter @geoscientistmag

F 
arewell to Raising Horizons, the exhibition of 
photographs representing women in geology and 
archaeology which has adorned the Lower Library at 
Burlington House since May this year. A collaboration 
between artist Leonora Saunders and TrowelBlazers, 

who exist to celebrate trowel wielding female scientists 
throughout history, the photographs feature current researchers 
posing as their historical counterparts. Professor Jane Francis in 
full academic dress as Marie Stopes (yes, she was a geologist 
first!) buttons a cuff, whilst Professor Cynthia Burek as Catherine 
Raisin glances up briefly from a map, and Dr Lorna Steel reaches 
a hand to Trey, Mary Anning’s faithful companion in fossil 
hunting. Each, the project website tells us, represents a moment 
in time.

As I packed the exhibition away into layers of tissue paper, 
bubble wrap and foam padding (one of my final acts in my former 
Head of Outreach guise), I couldn’t help feeling sad to be sending 
them away. This year, the Geological Society has marked (the word 
‘celebrate’ feels inapt) its centenary of the admission of women as 
Fellows, but given the nature of nineteenth century portraiture, 
the diversity of the paintings on display at Burlington House 
doesn’t come close to reflecting our current Fellowship. Janet 
Watson, of course, is prominent in the lecture theatre which bears 
her name, and Mary Anning stands in our entrance hall above one 
of her many finds, but they are exceptions. 

Women were involved with the Geological Society long before 
their admission as Fellows. The first to be published was Maria 

Graham (1785-1842) in an 1824 issue of Transactions, and in 1893 
Catherine Raisin (1855-1945) became the first female recipient of 
one of the Society’s awards, the Lyell Fund. Many others, of 
course, were not so publically recognised; unacknowledged 
colleagues, field assistants, proof readers, artists and 
collaborators whose names do not appear in the official records. 

Many have remarked, on a visit to the building, how nice it 
has been to see so many women, past and present, celebrated in 
portraiture – a sort of alternative history of what might have 
been, had those early female geologists had an equal standing as 
Fellows. In the end, the moment in time which signified their 
victory in 1919 was curiously mundane – a simple amendment to 
the bye laws read:
‘Article XXIII. Interpretation – In the interpretation of these 
Bye-Laws words in the masculine gender only, shall include the 
feminine gender also.’

 Every milestone highlights how far is still to go - all of the 
first twelve women to join the Society in 1919 were white, and  
the majority came from backgrounds which afforded them 
opportunities for education and travel not available to many.  
To use the word ‘celebration’ of our 2019 anniversary felt out of 
place not only because such a barrier should not have needed 
to be lifted, but because so many still remain. If we are to 
continue to make progress in ensuring geology is a science for 
everyone, this year’s centenary of our female Fellows cannot 
be simply a moment in time – it must be part of a wider 
movement for change.

 WOMEN WERE INVOLVED WITH THE GEOLOGICAL  
SOCIETY LONG BEFORE THEIR ADMISSION AS FELLOWS

~

~

 L-R: Mary Anning, Catherine Raisin and Marie Stopes from the Raising Horizons exhibition (c. Leonora Saunders)
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GET TO KNOW YOUR LIBRARY
Fellows who have not visited the Library before, or would like 
a refresher, are invited to attend our introductory drop-in 
sessions on the last Thursday of each month.
These are an opportunity for you to: 
n  Learn about the Library’s world-class collections
n  Find out about the wide range of services we offer
n  Try our databases Georef and Geofacets
n  Visit the Map Room
n  Meet the Library staff
n  Network with other Fellows 

Dates and times
The drop-in sessions take place from 12pm-2pm and are open to 
all Fellows and Candidate Fellows.  Forthcoming dates for 2020 are:

n  30 January   n  27 February  n  26 March 
Future dates will be announced at www.geolsoc.org.uk/
FellowTours. If you would like to attend please register by emailing 
library@geolsoc.org.uk. Don’t forget, it’s not essential to visit the 
Library in person in order to use the Library’s services – find out 
more at www.geolsoc.org.uk/LibraryServices or get in touch 
with the Library team.

GEOSCIENTIST SOCIETY NEWS

SOCIETYNEWS
SOCIETY BUSINESS

COUNCIL NOMINATIONS – REMINDER
Fellows are reminded that the closing date for the receipt of 
nominations for Council is noon on Friday, 3 January 2020.  

Council appointment is open to any Fellow irrespective of age, gender, 
employment or career stage who wishes to contribute to the running of 
the Society and their own personal development by so doing. The Society 
aims for its Council membership to reflect the diverse community it serves 
in the UK and internationally. As part of our commitment to ensuring a 
more diverse and inclusive representation on our Council, we particularly 
welcome nominations from currently under-represented groups, allowing 
Council to better reflect the community it serves. 

Nominations from candidates with trustee experience are very 
welcome.  Knowledge and experience of scholarly publishing and of 
fund-raising are also useful.   We also encourage nominations from 
post-doctoral researchers, early and mid-career academic and industry 
scientists. Additionally, Graham Goffey (Treasurer), will stand down in June 
2021 and candidates with an interest in this role and suitable experience 
will be much appreciated.  The time commitment for the Treasurer is 
greater and Graham would be happy to speak to anyone who might be 
interested.  There is a role description available on request. 

Details of the process are on the nomination forms and in the 
Governance section of the website: www.geolsoc.org.uk/councilelections

RESEARCH GRANTS 
Applications are invited for the 2020 round of the Society research grants.  
Please download the form from the Society Awards and Research Grants 
page at www.geolsoc.org.uk/grants where you will also find information 
about all the grants.   

The Research Grants committee meets once annually.  Applications 
must reach the Society no later than 12 noon on 3 February 2020 
and must be supported by two Fellows of the Society who must each 
complete a supporting statement form.   The committee will only consider 
complete applications on the appropriate form.

CALL FOR VOLUNTEERS 
The Geological Society is seeking volunteers to sit on its 
Geoconservation Committee. The aim of the Geoconservation Committee 
is to develop and support activities that help to conserve the diverse geology 
and rich geological and geomorphological heritage of the UK and Ireland 
and to ensure that it is passed on in good order to future generations for 
their investigation, education and enjoyment. Past activities overseen by the 
committee have included:
n  Oversight of the 100 Great Geosites project (www.geolsoc.org.

uk/100geosites)
n  Liaison with the statutory bodies for the environment across the devolved 

nations of the UK to highlight the value of geoconservation and geodiversity 
to society

n  Discussion around ethical sampling and implementation of preventative 
measures and awareness raising 
We aim to recruit a minimum of two new members where one is filled by 

an individual with an interest or background in geoconservation matters in 
Scotland and familiarity with Scottish environmental policy and site protection.

As a committee member you will be asked to attend 3 meetings a year, 
usually held in February, May and October at The Geological Society in 
London. You can either attend in person or video conference into the 
meetings. Travel expenses will be covered by the Society. You can read 
more about the committee on the Geological Society website: https://www.
geolsoc.org.uk/About/Governance/Committees/External-Relations/
Geoconservation-Committee. If you are interested in becoming a committee 
member, please get in touch via policy@geolscoc.org.uk.
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NEW HONORARY FELLOWS 
We are delighted to announce three new Honorary Fellows for 2019. 
Honorary Fellowship has been an important part of the membership 
of the Geological Society since it was founded. Our Honorary 
Fellows are recognised for their achievements and potential, not 
only in science but as ambassadors for geological science and its 
promotion to the wider public. 

Dr Yildirim Dilek
Dr Yildirim Dilek, University Distinguished Professor 
in the Department of Geology and Environmental 
Earth Science at Miami University, is an advocate 
of interdisciplinary and international science, and a 

major contributor to the global geoscience community.
Not only a highly productive academic researcher and journal 

editorial board member, he spends a great deal of time and effort 
serving as a science ambassador around the globe.

Professor Eric Odada
Professor Odada is Professor of Geology at the 
University of Nairobi and Regional Director of the 
Global Change Research Programme in Africa, and 
has both a national and international reputation in 

the field of geoscience and sustainable development.
As an Honorary Fellow, he will be eager to share his 

perspectives and experience in using geoscience to inform 
international policy and support society.

Professor Khin Zaw
Professor Khin Zaw, Professor of Economic Geology 
at CODES Centre of Ore Deposits and Earth 
Sciences in the School of Natural Sciences at the 
University of Tasmania, is the pre-eminent mineral 

deposits geologist in South East Asia.
In 2016, he founded the Myanmar Applied Earth Sciences 

Association with Dr Yin Yin Nwe. MAESA provides a forum 
and support for Myanmar geoscientists, and also arranges 
conferences and workshops with the aim of promoting 
the geosciences and mineral resources of Myanmar and 
collaboration with foreign geoscientists, mineral companies and 
geoscience organisations such as this Society.

GEOSCIENTIST SOCIETY NEWS

What your society is doing 
at home and abroad

 

Contact: The Geological Society, Burlington House, Piccadilly, London W1J 0BG 
T: +44 (0) 20 7434 9944  E: conference@geolsoc.org.uk 

Public Lecture: Carbon’s fundamental role 
on Earth
Speaker: Simon Mitton, University of Cambridge 
Location: Burlington House, London
Date: 4 December

Programme
•  Afternoon talk: 14.30 Tea & Coffee; 15.00 Lecture begins; 

16.00 Event ends.
•  Evening talk: 17.30 Tea & Coffee; 18.00 Lecture begins; 

19.00 Reception.

Further information 
Please visit https://www.geolsoc.org.uk/Events/Public-
Lectures-2019. Tickets are now available on Eventbrite.co.uk and 
will work on a first come first serve basis. The lectures will be 
available to watch livestreamed. To watch, please check the lecture 
webpage for the link.

PUBLIC LECTURE SERIES

SOCIETY BUSINESS

CHRISTMAS AND NEW YEAR CLOSURE
The Society (London and Bath) will close to Fellows at 15.00 on Friday, 20 
December, re-opening at 09.30 on Thursday, 2 January 2020.

In addition, the Publishing House will be closed on the afternoon of 
Tuesday 17 December, and Burlington House will be closed on the 
afternoon of Wednesday 18 December, both from noon.

RENEW YOUR FELLOWSHIP NOW! 
Don’t forget, if you haven’t yet renewed your Fellowship, do so before 31st 
December 2019 to avoid loss in services such as 
n  Online CPD
n  Geofacets
n  Library services
You can renew any time via the MyGSL member portal or via the 
automated telephone payment service on +44 (0)330 088 3447. If you are 
experiencing difficulties, please contact the Fellowship Office. For further 
details visit www.geolsoc.org.uk/renewals

CHARTERED FELLOWS 
Don’t forget to update your CPD records for 2019 using the 
MyGSL member portal. You can also start your 2020 CPD from 1 
January by adding your objectives for the year ahead. If you are recording 
elsewhere please indicate this via the portal by selecting the ‘I’m recording 
elsewhere’ option. If you are retired and no longer offering services, please 
update your employment status. For more details about the Society’s 
CPD scheme please visit www.geolsoc.org.uk/CPD
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GEOSCIENTIST SOCIETY NEWS

SOCIETY BUSINESS POLICY UPDATE

Megan O’Donnell writes with the latest news from the policy team
The policy team have had a busy few months of events and 

developing written submissions to Government and Parliament. In 
March, six early career geoscientists represented the Society at the 
annual ‘Voice of the Future’ event in the Palace of Westminster, where 
they were given the chance to put some hard-hitting questions to a 
panel of senior representatives from Parliament and Government. In 
responding to one of the questions, the Government Chief Scientific 
Advisor, Sir Patrick Vallance, noted our demand for Earth resources 
will increase as technologies continue to develop and emphasised 
the need to consider the long-term ethical, political and moral 
impacts throughout the entire supply chain.

The Society’s policy team travelled to the Senedd in Wales for 
June’s ‘Science and the Assembly’ parliamentary engagement 
event where scientific organisations, learned societies, and 
representatives of the Assembly and Welsh Government gathered 
to discuss science in the context of ‘Education and Skills’. A 
similar collection of stakeholders met in Westminster in June for 
‘Parliamentary Links Day’ to celebrate the contributions of science 
to the ‘New Frontiers’. Professor Sanjeev Gupta, a planetary 
geologist from Imperial College London, represented the Society on 
a discussion panel highlighting the contributions of geoscientists to 
advances in space exploration and planetary science.

The Society has recently submitted evidence to a number 
of consultations including a summary of the challenges and 
opportunities posed by the recovery of materials from electronic 
waste and implications for a circular economy for the Parliamentary 
Environmental Audit Committee. We also consolidated evidence 
about the re-use of oil and gas infrastructure for future carbon 
capture and storage projects for the Department for Business, 
Energy and Industrial Strategy. These responses can be read in full 
on our website at https://www.geolsoc.org.uk/Policy-and-Media/
Consultations/2019-Responses.

And finally, an update on ministerial and government 
appointments. Lord Ian Duncan, a Fellow of the Geological 
Society with a PhD in Palaeontology from University of Bristol, 
was appointed Minister for Climate Change in the Department of 
Business, Energy and Industrial Strategy on July 26. Professor 
Gideon Henderson (Earth Sciences, University of Oxford) has been 
appointed the new Chief Scientific Adviser for the Department for 
Environment, Food and Rural Affairs.

THE ROYAL COMMISSION  
FOR THE EXHIBITION OF 1851

The President of the Society is an ex-officio Commissioner  
of the Royal Commission for the Exhibition of 1851. Applications are 
open for their various awards, including Research Fellowships.  
For further information please go to: https://bit.ly/2PvQmq7

Parliamentary Links Day (Sanjeev Gupta 2nd 
from left.) Image c. Royal Society of Biology

John Talbot (Vice President, Chartership) has news of changes 
to CGeol eligibility requirements

Knowledge and understanding are essential and important components 
of professional competency. Formal education is the usual, although 
not the only, way of demonstrating the necessary knowledge and 
understanding, and the following Master’s-level qualifications exemplify the 
required knowledge and understanding for Chartered Geologists.

With effect from January 2020, The Geological Society will require 
candidates for CGeol to hold a recognised degree at M-level; or to 
have post-graduation experience to demonstrate M-level attainment. 
This has been a requirement of the Science Council for CSci for well 
over 5 years now.

M-level degrees include not only the 1-year vocational MSc degrees but 
also the Integrated Master’s degrees (MGeol, MSci, MESci, etc).

Applicants who have a Bachelor’s level degree only will be required 
to demonstrate that they have accumulated the same level of academic 
knowledge and understanding as that for applicants who hold 
exemplifying qualifications. This requirement may be satisfied either by  
a) Further learning, or b) Experiential learning.

Further learning means gaining further qualifications, either in whole 
or in part, and could be an MSc programme or other selected modules 
or units that may be sufficient to top up their qualifications to the 
required standard.

Experiential learning is learning that has been acquired through a 
range of unstructured experience as well as structured learning that 
has been gained in the workplace, rather than formal educational 
programmes. Any additional academic qualifications that have been 
achieved are also relevant in demonstrating geoscientific knowledge and 
understanding.

Further details of the M-level requirements are provided on the 
website at: www.geolsoc.org.uk/Membership/Chartership-
and-Professional/Applicants/Masters-Level-Degree-
details#Mlevel%20CGeol.

NEW ACADEMIC REQUIREMENT  
FOR ELIGIBILITY TO APPLY FOR CGEOL 

CHARTERSHIP NEWS
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s the UK geoscientific community 
about to miss a unique opportunity to 
make a substantive contribution to 
securing a stabilised Earth system 
with well below 2 °C of global 

heating? I refer to the hosting in Glasgow 
in November 2020 of COP26 (arguably the 
most crucial UN climate summit thus far) 
and to the short time available for the UK 
to bring fresh thinking into what is 
currently a failing process. The Paris 
Agreement reached at COP21 willed ends, 
but not sufficient means; COP26 must 
rectify this.

Inaccessible answers
The geoscientific community (working with 
other disciplines) should be able to give 
influencers and policymakers clear answers 
to several key questions. For example, how 
credible is it that once past about 2°C 
warming, the Earth system will transition 
to a highly inhospitable ‘Hothouse Earth’ 
state within a century or two (as postulated 
by Steffen et al., PNAS 2018)? In that context, 
how risky is it to allow global warming to 
exceed 1.5°C? How much fossil carbon can 
be extracted without putting the COP21 
target out of reach? What is an equitable 
apportionment between countries of such a 
global fossil carbon extraction budget? 
What is the feasible global capacity for 
carbon capture and storage (CCS)? Could a 
‘leave it in the ground’ (LINGO) treaty to 
control the extraction of fossil carbon be 
readily monitored?

As we approach the end of the Society’s 
‘Year of Carbon’, useable answers to these 
questions seem largely inaccessible. In the 
absence of such information, the field 
remains clear for narratives that lack 
meaningful quantitative constraints. One 
such example is John Warburton’s Soapbox 
article (Geoscientist 29 (8), 9; https://doi.
org/10.1144/geosci2019-043), which 
combines acceptance of the need for a 
‘transition from our fossil-fuel addicted 
lifestyle’ with examples of only marginal 
reductions in CO2 emissions, and 

envisaging no prospect of an end to ‘the 
world’s insatiable thirst for a petroleum-
based economy’. At least this does implicitly 
recognise that demand reduction will not 
deliver global decarbonisation; hence the 
need for control of supply and extraction.

Leadership
At the other extreme are the supporters of 
Extinction Rebellion (XR), demanding UK 
net zero emissions by 2025. Although it 
pains me to say so, if humanity wants to 
limit global heating to 1.5°C, with the UK 
playing an equitable role, the XR demand 
may not be so wide of the mark, and the UK 
should perhaps already have its fossil 
carbon extraction industries substantially 
offset by CCS. To commit to the latter course 
of action really would represent 
leadership on the 
international 
stage, and 
demonstrate 
what a 
‘LINGO 
treaty’ might 
involve. 

Do I think 
that such an 
outcome is 
likely? No, but if 
humanity is going 
to fail to avert 
‘Hothouse Earth’, 
let it be primarily a 
failure of politics, not 
enabled in part by a 
failure of science 
communication.

Face facts on fossil fuels

SOAPBOX
CALLING!

Inadequate science communication risks enabling failure  
to limit climate change, writes Hugh Richards

I
Soapbox is open to contributions 
from all Fellows. You can always 
write a letter to the Editor, of 
course, but perhaps you feel you 
need more space? 

If you can write it entertainingly in 
500 words, the Editor would like 
to hear from you. Email your piece, 
and a self-portrait, to  
sarah.day@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).

GEOSCIENTIST SOAPBOX

HUGH RICHARDS

IF HUMANITY IS 
GOING TO FAIL 

TO AVERT ‘HOTHOUSE 
EARTH’, LET IT BE 
PRIMARILY A FAILURE 
OF POLITICS, NOT 
ENABLED IN PART BY 
A FAILURE OF SCIENCE 
COMMUNICATIONHugh Richards works in the UK civil nuclear 

decommissioning sector, but is here writing in a 
personal capacity. 

(The full version of this article and an accompanying 
graphic appear online. Editor.)
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Earth’s ‘boring billion’ years 
of stagnant, stinking oceans 

might actually have been 
rather dynamic, reports 

Simon Poulton 

NOT SO  
BORING
AFTER 

ALL

G
eologists have dubbed Earth’s 
middle age the “boring billion”. 
Occurring some 1,800 to 800 
million years ago, it has long 
been considered a period when 

little happened on Earth in terms of 
biological evolution, climate, or the 
chemistry of the oceans and atmosphere. 
But emerging evidence now suggests that 
the “boring billion” may have been far 
more dynamic than that. 

Perpetual stasis? 
Our planet has been shaped by many 
monumental events. From the Cambrian 
explosion around 540 million years ago, 
when most animal forms appeared, to the 
rise and fall of the dinosaurs, the dramatic 
course of biological evolution is well 
documented by the fossil record. Similarly, 
from the glaciations of the most recent ice 
age, to much earlier “snowball Earth” 
periods, when the entire planet may have 
frozen over for millions of years, climate 
change has left a clear imprint on the 
geological record. But then we come to the 
“boring billion”, where the rocks appear to 
give us startling evidence for, well, not 
much really.

At first glance, the Earth seems to have 
been stuck in perpetual stasis across this 
billion-year interval. The planet was likely 
somewhat warmer than today, but there is 
zero evidence in the rocks for any 
dramatic change in climate. Oxygen in the 
atmosphere was stuck at a level much 
lower than we have today, and indeed 
much of the global ocean was entirely 
devoid of oxygen, leading to inhospitable 
seas that were rich in either iron or toxic 
hydrogen sulphide (the smelly gas 
released by rotten eggs). 

While the first eukaryotes (cells with a 
nucleus) had already evolved, the pace of 
biological evolution appeared to have 
stalled. Until recently, the most advanced 
traces of life found at any time through 
this interval were tiny organic microfossils 
in aquatic environments, and if you went 
back in time on safari, you would be 
confronted by entirely barren landscapes.

All of this led the ever-mischievous 
scientist Roger Buick, in a seminal 1995 
publication, to paraphrase Winston 
Churchill with the immortal line “never in 
the course of Earth’s history did so little 
happen to so much for so long”. 
Apparently inspired, the late 
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The geological 
clock: If Earth’s 
4.5 Ga history is 
plotted over 12hrs, 
not much happened 
between about 7 
and 10 o’clock. 
(Ma, million years 
ago; Ga, a billion 
years ago) (image 
credit: Woudloper 
[Public domain]; 
Wikimediacommons 
CC BY-SA)

it happened almost by accident. While a 
PhD student, I spent my time thinking 
about mud at the bottom of the modern 
ocean, which tends to be full of the toxic 
hydrogen sulphide mentioned above. At 
about the same time, Don Canfield of 
the University of Southern Denmark 
started writing about stagnant, stinking, 
hydrogen sulphide-rich oceans during 
the “boring billion”. The idea captured 
my imagination. 

So, when an opportunity arose to 
work with Don I seized the moment and 
started to attack 1.8 billion year old 
rocks from the north shore of Lake 
Superior with some of the tools we were 
using to understand mud in the modern 
ocean. The results were cool – we did 
indeed find clear evidence for 
widespread stinking oceans devoid of 
oxygen.

But this was just the start. Since then it 
has become clear that oxygen levels 
were not static at all during the “boring 
billion”, and in fact geologists have 
found clear evidence for intervals of 
increased oxygen. (Why didn’t this 
prompt evolution on the scale of the 
Cambrian? Partly because we are still 
talking about relatively low levels. But 
there’s also huge argument among 

palaeontologist Martin Brasier then 
coined the term “boring billion”, and it is 
this soundbite that has since become 
firmly embedded in geological 
consciousness.

But geologists have recently shown 
renewed interest in this time period 
(which forms part of what we call the 
Proterozoic Eon), and I would now argue 
that the “boring billion” is every bit as 

exciting and important to understand as 
anything that happened in the past 500 
million years of Earth history. If we do not 
understand periods of relative stasis, then 
what hope do we have for understanding 
times of monumental change? 

Stinky oceans
So how does a scientist first get 
interested in all this? As is often the case, 

Lake Superior rocks from the ‘boring billion’. 
(Burns Cheadle, CC BY-NC)
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Simon Poulton, Professor of Biogeochemistry 
and Earth History, University of Leeds. Simon 
receives funding from the Natural Environment 
Research Council, the Royal Society, and the 
Leverhulme Trust. 

This article is republished from The 
Conversation under a Creative Commons 
license (CC BY-ND 4.0). Read the original 
article, published in July 2019, at 
theconversation.com.

scientists over whether oxygen spurred 
early animal evolution, or whether the 
evolution of animals allowed oxygen 
levels to rise).

Palaeontologists have also recently 
begun to identify a much richer tapestry 
of life across the interval, which 
includes an increase in the size of 
seaweed-like algae coincident with 
rising levels of oxygen. These fossils 
might not appear as dramatic as the 
early animals of the Cambrian 
explosion, but they provide a crucial 
window into the course of biological 
evolution on Earth, and help fuel the 
debate over the importance of oxygen in 
early evolution.

Enigmatic history
Against the backdrop of these advances, 
it is also clear that we have only just 
begun to piece together the enigmatic 
history of this fascinating time period. 
We need to look at the rocks with new 
techniques and new eyes to unravel the 
subtle clues that they hide. Likewise, 
new locations housing spectacular fossils 
are sure to be found. It is fair to expect 
that in 10 or 20 years we will have a 
profoundly different perception of the 
so-called “boring billion”.

FURTHER READING
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explosion’, when oceans first filled with 
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Mesoproterozoic ocean and the evolution of 
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multicellular eukaryotes from the 1.56-billion-
year-old Gaoyuzhuang Formation in North 
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Fossil algae from 1.56 billion years ago. Left, 
Macroscopic fossils from the Gaoyuzhuang Formation, 
North China. Linear fossil without preservation of either 
end (1) and fragment of tongue-shaped fossil (2) 
Below left, Organic fragments with preserved cellular 
structure (scale bar, 100 μm). Credit: Zhu et al. Nat. 
Commun. 7, 11500; doi:10.1038/ncomms11500 (cropped 
from figs 3a & 7d); CC-BY 4.0
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GEOSCIENTIST INTERVIEW

Robbie Gries, President of the Geological Society  
of America, talks to Geoscientist about breaking barriers, 
learned societies and her geological heroines

PETROLEUM
 PIONEERS
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GEOSCIENTIST INTERVIEW

R
obbie Gries has many 
‘firsts’ to her name – she 
was the first female 
President of the American 
Association of Petroleum 

Geologists, and the first woman to 
graduate in geology from Colorado 
State University. Currently President of 
the Geological Society of America, she 
visited the Geological Society in May 
this year to help us mark our centenary 
of female Fellowship by chairing a 
panel event on ‘Female in the field: 
Challenges and opportunities.’ 

‘One of my focuses as President of 
the Geological Society of America has 
been to try to expand our collaboration 
with our sister societies’ she told 
Geoscientist following the event, ‘and 
of course, the Geological Society is one 
of the foremost of these, being the 
oldest geological society in the world.’ 

Affirmative Action
Gries founded her company, Priority 
Oil & Gas LLC, in 1995, and told us she 
takes pride in her long list of firsts. 

‘I grew up kind of a tom boy and was 
comfortable being around male 
students’ (at graduate school in Austin, 
Texas, Gries was one of two women in 
a class of 100) ‘so I didn’t think of it as 
being different. Graduating as the first 
woman from CSU was the first time I 
did something that broke a barrier, and 
later I was the first woman in the 
Petroleum Club in Denver, Colorado, 
the first woman to hold various offices 
in local societies and so on. They just 
started accumulating.

‘I felt like it wasn’t about me – I was 
right there at the edge of women 
coming in, women enjoying the effect 
of Affirmative Action in the early 1970s 
and so I felt like I needed to play my 
role well.’

Anomalies
Gries, like many geoscientists, is 
fascinated by the early female 
geologists who fought to be recognised 
by their peers. We’ve celebrated many 
of them this year to mark the centenary 
– an anniversary which, by 

coincidence, is shared by the AAPG.
‘I suggested to the Women’s 

Committee at AAPG we find out who 
were the first 100 women in AAPG for 
our 100th anniversary, and when we 
pulled out the record cards we 
discovered the first woman member 
joined in the same year as the 
Geological Society Fellows – in 1919.’

Unlike the Geological Society, this 
milestone came early in AAPG’s 
history – the organisation was founded 
in 1917. But their stories echo those of 
their UK counterparts.

‘We lost 80-90% of them to marriage, 
as married women were required to 
quit’ Gries says. (There was no 
requirement for Geological Society 
Fellows to resign on marriage, but 
many of those who were employed 
would have been required to leave 
their roles – a possibility only 
eliminated by the Sex Discrimination 
and Equal Pay Acts of 1975.) ‘Those 
who stuck with it were unique, very 
strong and usually with great 
accomplishments to their credit – they 
were just fascinating.

‘When I started my research, I truly 
didn’t think women in petroleum 
geology went back more than 50 

I GREW UP KIND OF A 
TOM BOY AND WAS 

COMFORTABLE BEING AROUND 
MALE STUDENTS’ (AT GRADUATE 
SCHOOL IN AUSTIN, TEXAS, GRIES 
WAS ONE OF TWO WOMEN IN 
A CLASS OF 100) ‘SO I DIDN’T 
THINK OF IT AS BEING DIFFERENT. 
GRADUATING AS THE FIRST 
WOMAN FROM CSU WAS THE 
FIRST TIME I DID SOMETHING THAT 
BROKE A BARRIER, AND LATER  
I WAS THE FIRST WOMAN IN THE 
PETROLEUM CLUB IN DENVER, 
COLORADO, THE FIRST WOMAN TO 
HOLD VARIOUS OFFICES IN LOCAL 
SOCIETIES AND SO ON....

Image courtesy of Robbie Gries.
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Robbie Gries signing copies  
of her book, ‘Anomalies:  

Pioneering Women  
in Petroleum Geology  

1917-2017’ in Houston.  
Image courtesy  
of Robbie Gries.

Denver, Colorado
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years. When I learned that we went 
back a full hundred years I started 
looking into their histories. Some of 
them were incredible – the remarkable 
things they discovered and were 
responsible for, their profound 
contributions to the economics of 
petroleum geology - and yet they were 
totally lost in our history. 

‘I’d give anything to sit down with 
them today and hear their truth.’ 

Such was Gries’ fascination with 
these women’s stories that she has 
since published a book, ‘Anomalies: 
Pioneering Women in Petroleum 
Geology 1917-2017’. 

‘I decided there was too much 
material to let go to waste, so I 
combined my original idea of looking 
at today’s women with the idea of 
exploring all those who’d been 
pioneers in petroleum.’ 

Progress
The Geological Society’s anniversary of 
female membership has been an 
opportunity to reflect on how much 
progress has been made over those 100 
years – not just for female geologists, 
but for other underrepresented groups. 
There is still, though, work to be done.

‘Recently the Academies of Science 
in the US released a study on 
harassment – both of men and women 
– and their conclusion in this large 
survey was that the amount of 
harassment today is the same as it was 
in the 1980s. We’ve seen no 
improvement – that came as quite a 
surprise to me. 

‘The percentages in the geological 
sciences were much lower than for 
many other professions, which we can 
be proud of, but it’s still something we 
really need to address. We need to find 
ways to proactively eliminate it, not 
just set up a structure for people to 
report it. At GSA we’re developing 
courses and techniques to teach people 
– both people in positions of power 
and young professionals and students 
– to make everybody aware of what 
harassment is and how to avoid and 
react to it, so that we can diminish the 
number of cases. 

‘So things have changed over the last 
100 years, but we still have big issues 
to deal with.’

And are quotas still necessary,  
or a thing of the past? 
‘Unfortunately I think we still need 
them. There’s so much talk about not 
needing it, but I think that we are not 
ready to just let society develop along 
its own course, because we still have so 
many unconscious biases. So often, our 
bias is to pick someone who is a clone 
of ourselves – the same age, the same 
race, working in the same discipline. 
We need to work hard to turn that 
around - even the most conscientious 
people can be susceptible.’

And what of the role of learned 
societies in this change?  
‘I think the societies can play a very 
strong role’ Gries says, ‘because they 

have an entry through their members 
into so many companies and 
universities and organisations. And 
so when a society supports a 
structure of equality and diversity, 
and encourages their members to do 
the same, it helps to educate the 
entire population of geoscientists.

‘If, for instance, you’re the only one 
on your staff to feel that way, you 
might be more timid about it. But 
then you go to a Geological Society 
meeting, and its brought up as a very 
important part of being a geologist 
and a leader – even if you don’t have 
support from elsewhere, you feel 
stronger.’

Interview by Sarah Day

Gries and her daughter, Lynn, doing  
field work in southern Colorado in 1980.  

Image courtesy of Robbie Gries.

GEOSCIENTIST INTERVIEW
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Energy Geoscience Series

L aunched in August 2019, the  Energy Geoscience 

Series  features within every issue of  Petroleum 

Geoscience, providing a channel for the anticipated 

growth in non-petroleum related aspects of geoenergy 

and applied earth science. 

 View the content online in the Lyell 
Collection https://www.lyellcollection.org/
cc/energy-geoscience-series 

Regurgitalites – a window into the trophic ecology of fossil 
cephalopods
By R. Hoffmann,  K. Stevens, H. Keupp, S. Simonsen and G. Schweigert 

Fossil oral ejecta that exclusively contain bivalved calcitic 
lower jaws of ammonites (=aptychi) from Late Jurassic 

Solnhofen-type deposits of southern Germany are described. 
Based on the symphysis length of aptychi the ammonite shell 
diameters were reconstructed, ranging from 5 to 170 mm. 
To identify the potential ammonite predator published 
reports on stomach contents, coprolites and ammonite-
palaeopathology were critically assessed. Implementation 
of the actualistic approach, together with some functional 
considerations, includes the identifi cation of modern cephalopod predators with a focus on the 
modern Nautilus, and the distribution of vomiting behaviour among them. Stomach fl uid pH is 
also important because species with an alkaline stomach pH are unable to dissolve calcareous 
hardparts and have to orally eject such material. Herein, we regard coleoids with an opportunistic 
diet as the most likely producers of the aptychi-bearing regurgitalites. This is based on fi nds of 
aptychi in the stomachs of the two coleoids Plesioteuthis and Trachyteuthis. They were likely 
fast, highly manoeuvrable swimmers. Both share a strong, triangular-shaped jaw apparatus 
that could possibly crush ammonite shells as well as arms equipped with suckers to hold their 
prey. Circumstantial evidence for coleoids as the producers comes from the alkaline pH of the 
stomach fl uids of modern coleoids. 

 View in the Lyell Collection now 
https://jgs.lyellcollection.org/content/early/2019/10/16/jgs2019-117
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New learning from exploration 
and development in the UKCS 
Atlantic Margin
20-22 May 2020
Robert Gordon University, Aberdeen 

The UK Atlantic margin, including the West of Shetlands area, is the location of the UK’s largest remaining 
hydrocarbon reserves, the largest recent field development investments and holds the greatest potential for 
future material discoveries in the UK.
In the 10 years since the last Geological Society conference on this region, great advances have been 
made in the understanding of its diverse plays, from fractured basement to Eocene coastal deposits, and 
everything in between.
This three day meeting gives a unique opportunity to learn about the geoscience of recent discoveries and 
field developments, as well as how technology is developing to meet the imaging and drilling challenges of 
the area. For a fully immersive experience, there is an opportunity to see the diverse range of reservoirs in 
outcrop on the Isle of Skye (15-17 May) and in core at the Iron Mountain facility at Dyce (19 May).

Associated events:
• Three day field trip to the Isle of Skye run by Nick 

Schofield (Aberdeen University) and Stuart Archer 
(Nautilus RPS)

• Guided core viewing day at Iron Mountain (Dyce)
• Social programme to include a conference dinner.

Conference themes:
• Paleocene deep water reservoirs 
• Mesozoic pre-, syn-, and post-rift plays 
• Palaeozoic play (e.g. Carboniferous and Devonian 

at the Clair field)
• Non-clastic plays (e.g. fractured basement, 

volcanics, carbonates)
• Paleocene-Eocene volcanic-associated reservoirs

• Extra-UK Atlantic Margin
• Multidisciplinary technology session (e.g. advances 

in drilling techniques, sub-sill imaging, EOR)
• Geodynamics, basin modelling, thermal and uplift/

subsidence history, migration routes
• What’s next? The next 10 years for exploration and 

development in the region.

Call for Abstracts:
Please submit talk or poster abstract to sarah.woodcock@geolsoc.org.uk by 31 January 2020. 

For further information please contact: 
Sarah Woodcock, The Geological Society, Burlington House, Piccadilly, London W1J 0BG. 
Tel: +44 (0)20 7434 9944
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Lucy Williams
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Core Values: the Role of Core in 21st 
Century Reservoir Characterisation
26-28 May 2020
The Geological Society, Burlington House, Piccadilly, London

Core has traditionally played a key role in the characterisation of conventional and unconventional 
hydrocarbon reservoirs, from exploration to mature production.  It is the only means by which to observe and 
make measurements on actual reservoir rock.  However, the recent oil industry downturn has driven many to 
question the value of taking core, due to the associated increased costs and potential risks to well operations.  
In tandem, advances in other reservoir visualisation techniques, such as seismic and borehole imaging, have 
been used to give weight to the contention that coring is an increasingly redundant means of characterising 
reservoirs.

Through four main themes this 3-day conference will aim to redress the balance in this debate by exploring 
the role core can, or should, play in the 21st century exploration to production cycle:
• Is core critical to sound commercial decision making?
• What	are	the	challenges	and	benefits	of	integrating	core-derived	understanding	across	the	geological,

petrophysical and engineering spectrum?
• Integration of traditional core characterisation methods with new core, well and reservoir visualisation and

mapping technologies - is the sum greater than its parts?
• How can the extensive network of global legacy core collections best be utilised to maximise their business

and research worth?

Dedicated sessions will allow delegates to view core that has been central to addressing many key reservoir 
issues, under the direct guidance of those responsible for meeting such challenges. Speakers are thus invited 
to bring core to illustrate their presentation, and indicate if this is of interest when submitting an abstract.

For further information please contact: 
Sarah Woodcock, The Geological Society, Burlington House, Piccadilly, London W1J 
0BG. Tel: +44 (0)20 7434 9944, sarah.woodcock@geolsoc.org.uk

Call for AbstractsCorporate 
Supporters:

At the forefront of petroleum geoscience
www.geolsoc.org.uk/petroleum

#CoreValues20

Reynolds and Krevor 2015
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GEOSCIENTIST CALENDAR

ENDORSED TRAINING/CPD AND EVENTS

MEETING DATE VENUE AND DETAILS

Subsidised Introduction to Micromine 
Course

2-3 Dec Endorsed CPD Course Venue: Whitefriars Street, London

Resource Estimation – UK 4-5 Dec Endorsed CPD Course Venue: Whitefriars Street, London

Discussion Group: December Meeting 4 Dec Evening meeting Venue: The Athenaeum, Pall Mall

GSL Career and Industry Day: Edinburgh 4 Dec Careers Day Venue: Dynamic Earth, Edinburgh

NWRG: Reclaiming the Emerson’s Green 
landfill to enable residential development

5 Dec
Evening meeting, lecture Venue: The Centre at Birchwood Park,  
Warrington

GRSG Annual Conference: Exploring 
New Frontiers

10 Dec Conference Venue: European Space Agency, Frascati, Italy

WMRG December Meeting/AGM 10 Dec Evening meeting, lecture Venue: St Martin in the Bull Ring, Birmingham 

TVRG: US onshore shale business – 
messages for such an industry really 
getting started in the UK

11 Dec Evening meeting, lecture Venue: Halliburton, Milton, Abingdon 

QRA Leeds Annual Discussion Meeting 8 Jan
Conference Venue: School of Earth and Environment,  
University of Leeds

WMRG January Meeting 14 Jan Evening meeting, lecture Venue: TBC

Read the latest news in Geoscientist, when you join the GSL

WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | NOVEMBER 2018 | 1 
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STRATEGISING MINERALS   
The UKMS as an antidote  

to ignorance

DOWN THE RABBIT HOLE
Hannah Gow reports  
on sinkholes in Ripon 

A GEOLOGIST AT WAR 
W.B.R. King and the value of  

geology in the war effort 

Focus on 
mineral 
supply

FORGOTTEN 
SCANDIUM
Pete Siegfried and colleagues discuss 
potential new sources of this miracle metal

GEOSCIENTIST
 

PREDICTING  
JURASSIC  
MICROBES
Dan Bosence and friends explore 
the predictability of carbonate 
mounds on Dorset’s Jurassic coast 

KARL MAYER-EYMAR 
David Hall remembers an  
anagrammatic fossilist

ONLINE SPECIAL
History on a (tectonic)  
plate, by Don Tarling

SHOW AND TELL 
When geologists discovered  
the power of the picture

VOLUME 28 No. 06 ◆ JULY 2018 ◆ WWW.GEOLSOC.ORG.UK/GEOSCIENTIST 

The Fellowship Magazine of the Geological Society of London  UK / Overseas where sold to individuals: £3.95

Geoscientist 
welcomes its 

NEW EDITOR!
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BOOKS  &  ARTS

Since the almost 
simultaneous 
discovery over sixty 
years ago of Earth’s 
radiation belts by 
Soviet and US 
scientists, our 
understanding of the 

belts’ processes has increased manifold. 
The aim of this volume is to present an 
overview of the current understanding of 
the dynamics of the belts, and how wave 
and particle interactions are influenced 
by the solar wind.

This is not an introductory book, and 
neither does it claim to be. It incorporates 
the latest discoveries based on data 
gathered by the twin Van Allen probes 
launched in 2012. I freely admit that 
despite my solid grounding in physics 
and basic understanding of space 
physics, I struggled. On the other hand, 
the book is fascinating and richly 
rewards the persistent.

When I studied at the Swedish Institute 
for Space Physics in 1989, radiation belts 
were still thought to be relatively stable. 
After reading this volume, I now know 
that the region of Earth’s radiation belts is 
highly dynamic—temporary belts even 
form during magnetic storms. I also learnt 
that even though the most important 
processes in Earth’s radiation belts are 
thought to have been identified, the 
details of how they interact during solar 
storms is far from understood. This means 
that accurate prediction of space weather 
is still impossible and understanding 
space weather is important. The solar 
storm of 1859 reportedly set telegraph 
wires on fire, and the impact of a similar 
event on our digital society could well be 
cataclysmic. Even minor magnetic storms 
can cause charged particles to precipitate 
into the upper atmosphere, where they 
can locally deplete the ozone layer, affect 
weather and, in the long-term, force 
climate change. Some ultra-low-frequency 
waves generated by magnetic storms 
might also have a direct influence on 
living organisms.

The volume consists of eighteen papers. 
The first three (plus the introduction) 
cover an overview of the processes in 

Waves, Particles, and 
Storms in Geospace:  
A Complex Interplay

WAVES, PARTICLES, AND STORMS IN 
GEOSPACE: A COMPLEX INTERPLAY  
by Georgios Balsis, Ioannis A.Daglis & Ian R. Mann, 
2016. Published by: Oxford University Press 448 pp 
(hbk) ISBN: 9780198705246 List Price: £85.00  
W: https://global.oup.com/ 

Earth’s radiation belts and the history of 
the field of space physics. Thirteen of the 
following papers cover observational data 
from the Van Allen, and other probes, as 
well as current theories of wave-particle 
interactions. One of the papers presents 
the current knowledge of the radiation 
belts of the outer planets.

After finishing the volume, I could only 
find a few minor flaws: the first is an 
emphasis on satellite observations, with 
only one paper covering the contribution 
of ground-based observations to our 
understanding of geospace; the second is 
the omission of a glossary.

Reviewed by Lars Backstrom

Coastal Wetlands: An 
Integrated Ecosystem 
Approach

What are coastal 
wetlands and their 
features? How are 
they interrelated? In 
this extremely 
wide-ranging second 
edition of Coastal 
Wetlands, 78 authors 

each focus on one facet of these 
questions as they present and synthesise 
our knowledge of those ecosystems 
situated where land meets sea. They 
adopt a very wide ranging definition of 
coastal wetlands as being (quite a 
mouthful, this) ‘those ecosystems along 
an elevation gradient ranging from the 
seaward limit at which benthic plants 
can photosynthesise (that is, the base of 
the photic zone) to the landward edge at 
which the hydraulic influence of the sea 
yields to the influence of groundwater 
and atmospheric processes’. In other 
words, this book covers a great variety 
of distinct nearshore and shoreline 
environments (seagrass meadows, 
mangrove swamps, intertidal flats, tidal 
salt marshes, tidal freshwater 
wetlands—coral reefs and rocky shores 
are excluded as being biologically and 

physically distinct). These ecosystems 
collectively range across all six 
continents.

The result is a fascinating 
compendium that explores not only the 
individual ecosystems, but also their 
impacts on one another, and human 
impacts on them. It is noted, for 
example, that the marsh grasses in tidal 
wetlands filter watershed-derived 
nitrogen, lessening the potential for 
estuarine eutrophication. Meanwhile, 
they act as a source of organic carbon, 
enhancing the productivity of coastal 
fisheries. It is water movement between 
the ecosystems that promotes the 
exchange of materials. 

The book starts with an all too 
familiar refrain for ecologists: in the ten 
years since the publication of the first 
edition, coastal wetlands have 
undergone considerable degradation. In 
addition to the increasing human 
population densities and coastal 
development on their landward sides, 
wetlands are seaward being impacted 
by sea-level rise. Individual floral 
species are responding differently to 
changing climate, altering the 
composition of wetland ecosystems. 
However, coastal wetlands are of 
importance for human communities. A 
less than 6 m high tsunami, for example, 
can be largely eliminated by a strip of 
mangroves only 10 m wide. Wider 
mangrove belts are advantageous. A 500 
m wide mangrove swamp could slow a 
large tsunami from rising in ten seconds 
to three minutes, allowing time to 
escape. Mangroves and other wetlands 
act as sinks for blue carbon, burying 
organic carbon derived from  
atmospheric CO2. 

I recommend this book, reasonably 
priced for its size, to all working on 
coastal wetlands, to whom it should 
appeal widely. It allows people working 
on one section of the coastal gradient to 
evaluate the contributions of colleagues 
in adjacent parts. 

Reviewed by Brent Wilson

COASTAL WETLANDS: AN INTEGRATED 
ECOSYSTEM APPROACH
2nd Edition, by Gerardo Perillo, Eric Wolanski, Donald 
R. Cahoon & Charles S Hopkinson (eds). Published by 
Elsevier, Amsterdam, Netherlands, 2019. 1124 p. ISBN-
10: 0444638938, ISBN-13: 978-0444638939. List 
price: £150.00 W: www.elsevier.com
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Would you like to receive a free book and write a review? 
Available titles are listed online. Contact the editor for further 

information SARAH.DAY@GEOLSOC.ORG.UK 

We’re at an important 
moment in history, 
with the need to tackle 
climate change, 
eradicate poverty and 
transition to a more 
sustainable and 
inclusive development 

pathway at the forefront of international 
dialogue. While the environment is not 
the only thing considered in this context, 
it is a crucial component. The 
Environment provides a helpful 
overview of the historical context to 
these discussions, outlining the origin of 
the concept and how it has evolved from 
the late 1940s to the present day. 

This book outlines how the concept of 
the environment provides a way for us to 
understand the complex interrelationships 
between different aspects of the natural 
world, and how human activities can have 
local to global impacts. The Environment 
discusses key people, organisations, 
moments in history and policy 
frameworks that have resulted in today’s 
understanding of the environment. 

Some of the discussions we are having 
today, for example about resource 
availability, are not new. This book 
demonstrates how questions associated 
with resource limits and needs, and the 
challenges of importing/exporting raw 
materials, have been prevalent for many 
decades. Understanding how decisions 
have been made previously and the 
impacts of these decisions is clearly of 
importance to both ongoing research and 
public policy.

To aid the reader, the book would 
perhaps benefit from a timeline showing 
major contributions to the idea of the 
environment. At times it was difficult to 
keep track of who did what and when. A 
quick reference guide to people, 
organisations, reports and policies would 
have been very helpful and a good way to 
illustrate this book. I would also advocate 
greater reflection on indigenous ideas of 
‘the environment’. The book largely 
focuses on western science and global 
policy frameworks, and lacks reference to 
the perspectives of indigenous peoples. 
While not a scholar on this theme, one 
imagines that a concept like ‘the 
environment’ is deeply rooted in 

The Environment:  
A History of the Idea 

indigenous understanding and was so 
long before European scientists.

This is a book I would recommend, 
particularly to Earth and environmental 
science students interested in the 
connections between science and public 
policy. The Environment goes well beyond 
the normal remit of Earth scientists, and 
this is a strong asset of the book. It helps 
Earth scientists to consider how their 
science fits into a broader science-policy 
interface at a time when environmental 
implications of technologies, policies and 
development pathways need to be 
understood and clearly communicated.

Reviewed by Joel Gill

THE ENVIRONMENT: A HISTORY OF THE IDEA 
by Paul Warde, Libby Robin & Sverker Sörlin, 2018. 
Published by John Hopkins University Press, 244pp. 
(hbk.) ISBN: 9781421426792 List Price: $29.95 W: 
https://jhupbooks.press.jhu.edu/title/environment

Lakes: A Very Short 
Introduction

In the introduction to 
his book, Warwick 
Vincent states that its 
aim “is to provide a 
condensed overview of 
scientific knowledge 
about lakes”.  Given that 
each individual lake can 

be considered as a unique environment 
reflecting the local hydrology, bedrock 
geology and the biology of its drainage 
basin, the author has set himself a 
considerable challenge to concisely review 
lake science or limnology in just 146 pages.  

How well does he do?  The answer, to 
my surprise, is extremely well.  By using 
François Forel’s seminal work (“Notice sur 
l’histoire naturelle du lac Léman”, 
published in 1877 and three subsequent 
monographs published in 1892, 1895 and 
1904, respectively) on Lake Geneva as a 
common thread, Vincent takes the reader 
through a brief but comprehensive review 
of the key aspects of limnology.  

Chapter 2 reviews the different origin of 
lakes and the role of their sediments as 
archives of environmental change, the 
latter being lucidly illustrated by the very 
different but equally spectacular examples 
of Lake Chad and Walden Pond.  Chapter 3 
covers the physics of lake water and, as 

with the rest of the text, demonstrates the 
author’s ability to cover a huge amount of 
technical ground (e.g. difference in origin 
of seiches and Poincaré waves) both briefly 
and in an engaging manner.  Chapter 4 
considers the importance of microbes in 
lakes and Vincent’s quoting of Forel (“No 
serious analysis, to my knowledge, has 
indicated any lake water completely free of 
microbes…”) will ring a bell with 
geoscientists who are currently embroiled 
in the debate as to the relative importance 
of microbes in generating the thick 
Cretaceous carbonate lacustrine 
hydrocarbon reservoirs in the South 
Atlantic.  Chapter 5 provides a good 
introduction to food chains/webs in lakes, 
including several sobering examples of the 
disruption and damage caused by invasive 
species. This chapter also epitomises one of 
the characteristics of the entire book, 
namely the impressive breadth of science 
covered in just a few pages.  Extreme lakes 
(“water bodies that have unusual physical, 
chemical, and biological features”) are 
briefly but comprehensively, in terms of 
their diversity, covered in chapter 6, from 
saline lakes, polar and alpine lakes, to 
geothermal lakes.  

Vincent concludes his short book with a 
chapter entitled “Lakes and us”.  Each 
chapter is prefaced by a quote of Forel’s 
and the one chosen for the final chapter, 
“Humans exert a more powerful effect 
than any other animal on nature and its 
inhabitants”, seems especially prescient.  
The discussion contained in this chapter of 
the separate effects of damming and 
eutrophication is both very informative 
and extremely sobering.

The book is well illustrated, with 36 black 
and white diagrams and photographs, all 
of which are well-explained in the text.  It 
also lists a very helpful selection of further 
reading and useful websites. I would 
thoroughly recommend this book not only 
to geoscientists looking for a sound 
introduction to lake environments, but also 
to anyone involved in Earth systems 
science as an example of an integrated 
approach which, according to Vincent, is 
the “hallmark of limnology”.

Reviewed by Andrew Barnett

LAKES: A VERY SHORT INTRODUCTION, by 
Warwick F. Vincent (2018), Published by: Oxford 
University Press, 168 pp. (pbk) ISBN: 9780198766735 
List Price: £7.99 W: https://global.oup.com/
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GEOSCIENTIST CAREERS

I
n life, many things are to some degree 
down to luck, which you can neither 
plan for nor avoid. Why do I begin 
here? Well, in academia, the success or 
failure of a career is also, in part, due 

to luck. We only see the success, because 
we all need to be excellent, but as in all 
jobs, failure must be at least as common as 
success. Ideas fail, job interviews don’t go 
well, articles get rejected. Rejections can be 
humiliating, I know. They can make you 
depressed, I know. So to help me, and 
maybe to help you, I want to highlight my 
efforts in trying to move upwards and out 
of my academic career.

I have been very lucky. I have had my 
ideas funded many times. I have defined 
my own research direction for at least ten 
years. I have built collaborations and 
moved to live in beautiful cities. Yet, the 
permanent job just has not worked out. 
This has made me quite grumpy, most 
significantly for the past few years. Finally, I 
decided to call it a day and move on. It is 
not that I am bad at my job, or that I don’t 
publish, lack ambition, or even lack 
teaching experience (although I will admit 
that that last one is not my favourite). In the 
end, as perhaps many of you will agree, the 
academic life narrows in options and, as I 
have become geographically fixed, there are 
currently no further academic opportunities 
for me in the area where I live. I know that I 
am not alone, so I thought I would share 
some of my experiences of trying to change 
direction and find an exciting and 
interesting job that is outside of the 
university environment.

Branching out 
It started on a sunny day, outside a cafe 
with an old friend. I was going through my 
usual rant about a failed interview and how 
life was unfair. My friend, let’s call him Bill, 
interrupted me and said that, one, the 
hiring committee were idiots to overlook 
me; two, I was better than that; and three, I 
had a brilliant degree, so should find a 
non-academic job that makes me happy. 
Nothing shocking, but it was the first time I 
had my career plans questioned. What Bill 
said made sense; I was better than the 
whinging mess I had become. Bill advised 

Beyond academia
A world of opportunity awaits outside of the university walls. To move forward, think outside the 
academic box and use technology to expand your networks. 

me to do two things: build a network of 
people outside academia and join a 
Meetup, a service used to organise online 
groups that host in-person events for 
people with similar interests.

Building a network is hard, but is 
something that has helped me incredibly to 
see new ideas. Here is how it has worked so 
far: I joined the professional networking 
app Shapr, which uses an algorithm to 
suggest like-minded professionals, and 
started meeting strangers for coffee. It is 
exceedingly awkward at first, and my 
energy levels for it go up and down. I have 
not got a job through this approach, but I 
have gained in confidence in talking to 
strangers and being straight up about what 
I want - something that I should have done 
during my academic career. I also started 
talking to friends, asking them about what 
they do at work. I discovered that my 
friends and parents of my kid’s friends 
knew people from all walks of life. Through 
networking, I met CEOs of data science 
startups, managers in large firms like CGG 
(a France-based geophysical services 
company), talent investors such as 
Entrepreneur First, and freelancers. My 
narrow focus on tenure-track being the only 
option in life was gradually blown away. 

Going to a Meetup is rather 
straightforward, and it was an easy thing to 
do, even with my relatively small 
enthusiasm for meeting new people (I will 
never be an extrovert). I have gradually got a 
bit more involved in the Pydata scene, a 
community for developers and users of 
open-source data tools. This field is closely 
aligned with my academic background, so 
makes the most sense. Here there are Chief 

Executive Officers, Chief Development 
Officers, Chief Technology Officers, or 
whatever acronym you want; there are 
interesting people who run businesses in 
data science. In fact, this network has got me 
all the way to building connections with core 
developers of software that many of us use 
every day. And I think this is what I would 
enjoy the most, working at the boundary 
between Earth science and data science. To 
that end, I went onto the online learning 
platform Coursera and payed the small fee 
to do a machine learning course by the 
computer scientist and statistician Andrew 
Ng. I now know my gradient boosting from 
my convolutional networks. I have a PhD, a 
degree in Physics. I have a track record of 
bringing in funding. I am what a young 
business needs to develop technical tools, as 
well as to sell ideas and services.

Paving the way
I am not quitting or leaving academia just 
yet (I might still land a tenure track position), 
but I am paving the way for a move to a 
better job. Forwards and upwards.

So, if the feeling of being trapped in an 
endless post-doc cycle or having come to the 
end of your academic options resonates with 
you, if you feel stuck, like nobody has your 
back, none of the departmental management 
support your ideas and you are fighting an 
uphill battle, then my advice is to stop. The 
struggle is not always worth it. Go out the 
front door and meet new people. You will 
eventually find a CEO who looks at you and 
says, “You are just what we need. When 
does your contract end?” Now that would 
be a happy day.

Written by an anonymous contributor.
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please) to to sarah.day@geolsoc.org.uk. Letters will be edited. For references cited in these letters, 
please see the full versions at www.geolsoc.org.uk/letters

GREAT MINDS THINK ALIKE
Dear Editor, I was very interested to read Murray Gray’s Soapbox article about global geotourism 

sites in the August issue (Geoscientist 29 (7), 9, 2019). Readers might like to know that Tony 

Waltham - known for his stunning geological photographs that appear on the back cover of 

Geology Today – is thinking along the same lines. Waltham’s new book, World of Geology: Travels 

to Rocky Places, features 110 pictures of amazing geotourism sites. It’s been reviewed  

on the Geoscientist Online website. Clearly great minds are thinking alike.

 

NINA MORGAN 

Dear Editor, The British Geological Survey gender workforce profile was 

misreported in the September Geoscience edition. The article “Turning the 

Tide” (Geoscientist 29 (8), 26, 2019) used data from 2015 - we have since 

made great strides in addressing the gender balance at BGS.

We wanted to have the opportunity to publish the correct up to 

date data. BGS is committed to achieving gender equality and actively 

monitors the gender profile of its workforce to assess progress against 

its equality targets. This commitment is also demonstrated by our 

achievement of the Athena SWAN Bronze award. As at September 2019, 

the correct figures for the BGS workforce gender balance are 44% female 

and 56% male; this reflects a general 40% F and 60% M profile across 

the geoscience sector. BGS also closely monitors the gender profile of 

its management population and since 1st April 2016, we are proud to 

have made progress in increasing the number of female management 

appointments across all management grades, with the overall number 

of female management appointments having increased from 25% at 

April ‘16 to 32% at September ’19. This includes an equal split of female 

and male senior managers of 50% female and 50% male at our most 

senior management grade. BGS has also welcomed our first ever female 

Executive Director.

We are committed to promoting equality and diversity across our 

organisation as well as across all areas of our science community. For 

more information you can go to our Equality and Diversity webpages: 

https://bgs.ac.uk/contacts/people/ethos.html?src=topNav

NICKY POULTER, HEAD OF HUMAN RESOURCES, BGS

Dear Editor, Your 

editorial “Halt the 

decline” (Geoscientist 
29 (8), 5, 2019) 

addresses the vital issue 

of the next generation 

of geoscientists 

and a decrease in 

undergraduate numbers 

in some countries, 

especially the UK. It 

is pleasing that the 

Geological Society 

London, in common 

with most if not all 

of the world’s Earth 

science societies, is not 

a mouthpiece for the 

commercial interest of 

its related industries. 

But, the sentence “The association of geoscience with the oil-and-
gas and extractive industries has (not unfairly) led to the subject 

being labelled as dirty” is outright activists’ prejudice. The Geological 

Society should be providing balanced debate and encouraging an 

overarching view of the science, economics and societal-benefits of 

the oil, gas and extractive industries. 

For the record, reticulated electricity is the major driver enabling 

dramatic reductions in pollution and a middle class that can afford 

to care about the environment. Global life expectancy has increased 

by more than five years in the past decade, the fastest rise since 

the 1960s. The proportion who are poor or vulnerable has been cut 

to a minority for the first time in human history. As recently as 1940 

people who could read and write were in the global minority, but 

now the global literacy rate is more than 86 per cent. The oil, gas 

and extractive industries are critical to the generation of a global 

middle class providing the raw materials and energy for housing, 

heating and cooling, bicycles, cars, buses, trains, refrigerators 

and much more. With due respect, I suggest the issue of falling 

student numbers could be examined with the use of silica sands 

found and mined by geologists and manufactured into glass sheet 

with a veneer on the reverse of silver, similarly found and mined by 

geologists and other professionals.

JULIAN VEARNCOMBE (FGS) 

RIGHT TO REPLY

UNFAIR LABELLING? 
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Crossword

The Society notes with sadness the passing of:

Almond, David
Ashworth, Kevan*

Bentley, Peter*
Buist, David Stuart
Chew, Kenneth *
Higginbottom, Ian

Laughton, Anthony *

Lumsden, Alastair
Marriott, Derek Leslie *
McCann, David Michael
Parvizi, Fereydoun * 

Reading, Howard
Talbot, Christopher J
Urquhart, Elspeth

In the interests of recording Fellows’ work for posterity, the Society publishes obituaries online, and in Geoscientist.  Bold, recent additions to the list; * Fellows for whom no obituarist has been 
commissioned; § biographical material lodged with the Society.

If you would like to contribute an obituary, please email sarah.day@geolsoc.org.uk to be commissioned.  You can read the guidance for authors at www.geolsoc.org.uk/obituaries.   
To save yourself unnecessary work, please do not write anything until you have received a commissioning letter.

GEOSCIENTIST Crossword



AD SPACE

Vibrant and specialist petroleum geoscience training 

Interpret, synthesise and present subsurface data

Work effectively in multidisciplinary teams

24 days in the field to consolidate classroom learning, 
including in Oman

Combine technical knowledge with practical  application

Petroleum Geoscience MSc

Join the Department of Earth Science and Engineering. 
 

Find out more: www.imperial.ac.uk/earth-science/prosp-students

Train for the exploration and production of hydrocarbons 
in the modern petroleum industry at one of the world’s 
leading centres that combines the study of geoscience and 
engineering. 

  MSc Petroleum Geoscience
  One year, full time

  Imperial College London, South Kensington

  Accredited by the Geological Society of 
London
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DISTANT THUNDER

P ity the poor geologist obliged to work 
on Christmas Day. And pity even 
more those who can’t even take time 

off to celebrate their birthday. Such was 
the fate of the geologist John Phillips [1800 
– 1874], nephew of William ‘Strata’ Smith. 
Phillips, who was born on Christmas Day, 
found that the Geological Survey mappers 
in Wales wait for no man, so he couldn’t 
make it home to York for the holidays. 
And to top it all, he had to deal with the 
disappointment this posed for his sister 
Anne and their dog Cholo.

Tactical approach   
To mitigate the sadness he knew Anne 
would feel, he broached the possibility of his 
absence early in the month. Writing to Anne 
at St Mary’s Lodge in York from Llandeilo on 
5 December 1841 he blames the bad 
weather for his potential non-appearance.

“My Sister
You seem to have enough of wet. But 
nearly not so much as we have here – a 
Great deluge above, below, & all around 
us! Scarcely any thing else for 21 days. 
This has sadly & seriously delayed our 
work, yet I still hope by the end of Decr 
to have got rid of the whole of the sheet 
of the Ordnance Map on whose 
completion so much time has been 
spent. Then as soon as possible I shall 
work homeward... “
But by 13 December, things are not 

looking good.
“My Annie
The progress we have made of late in the 
rain & wind is not bad, but yet it prevents 
my march homeward not a little... I hope 
by the end [of] the month to clear up my 
business about Llandovery & set the 
young ones to work on the next (Brecon) 
Sheet. This done I propose to fly 
homeward, hoping to arrive at all events 
by old Xmas day, which must for this once 
be my plum pudding day.”
And on 18 December – it’s still  

looking dodgy.
“Castle Inn
Llandovery
18 Dec. 1841
My dearest Sister
All Snow, beautiful & white! over all this 
woody, hilly, mountainous land! ...
The object is on the 27th or 28th to make 
one grand Section by actual measure & 6 
assistants carefully exploring step by 
step in one valley which shows every bed 
of Silurian rock under Old Red 
Sandstone for 3 miles! Then I shall hope 
to be able to make a run of it & soon after 
the commencement of 1842, come to 
help to roll you a Snow Ball in St Mary’s 
Lodge garden terrace.”
And even worse on 21 December – so 

he proposes a desperate dash...
“Llandovery
21 December 1841
My dear Annie
I thought that by mentioning to you in 
many letters for a month past the great 
probability there was of my working here 
(on this corner of the Sheet) till the end of 
December, I should have prevented your 
forming to yourself any positive hope of 
my return to Xmas pudding & pleasures 
of a better sort...  However, it can not be 
long before I now return ... I may get 
away so as to be home by old Xmas day 
(5 Jan I suppose) as I told you ever so 
long since ...
The ground here is all white & the cold 

extreme, yet we go out daily & not very 
much impeded. There is some sign of a 
thaw or else of more snow, I know not 
which, but we shall see to morrow....  
Cholo, Cholo!”

The end in sight
Then finally on 27 December he has 
some good news.

“8 am
My dear Sister,
...I have at present great hope of getting 
home by the 5th Jan 1842!
God bless you.
J Phillips”
The date when Phillips actually arrived at 

St Mary’s Lodge is not recorded, but he 
was sure to have received an enthusiastic 
welcome from both sister and dog! 

Nadolig llawen a blwyddyn newydd 
dda – a Happy Holiday Season to all!

End Notes: I thank the archivists and 
librarians in the Hope Library at the 
Oxford University Museum of Natural 
History (OUMNH) for their help in 
accessing the letters from John Phillips to 
Anne Phillips over many years, and the 
Director of the OUMNH for permission to 
publish extracts from the letters.

Geologist and science  
writer Nina Morgan recalls  
a Christmas in Cymru

PEOPLE NEWS

* Nina Morgan is a geologist and science writer 
based near Oxford. Her latest book, The Geology  
of Oxford Gravestones, is available via  
www.gravestonegeology.uk

A geologist’s Christmas in Wales
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Geoscientists in the news and on the 
move in the UK, Europe and worldwide

Micropaleontologists take on (Discovery Channel’s) 
Shark Week with Protists!
Rehemat Bhatia, Adriane Lam, Emliy Kaiser, Chris Lowery  
and Laura Cotton on Foram Week – a new outreach initiative

T witter has been a powerful tool for 
today’s scientists to broaden the 
audiences that their research reaches. 

Especially so for microfossils, which are 
often overlooked. Foraminifera, single-
celled zooplankton with a calcareous shell, 
have an extensive fossil record (back to the 
Cambrian) and can help to tell us about 
evolution and past climates, including 
geologically warm intervals which we use as 
future climate analogues. Often, this group 
of protists are overshadowed in the public 
sphere, with large extinct animals like T. rex 
and C. megalodon capturing the minds of 
adults and children alike. 

This drove one of us, Emily Kaiser (@
foramfriday, University of Delaware) to 
send out a seemingly innocuous tweet 
while watching Shark Week (a week long 
feature of shark based programming on 
the Discovery Channel): “How do we 
make microfossils such as foraminifera as 
intense and interesting as Shark Week?” 
Overnight, that tweet caught on and 
suddenly the Twitter foraminifera 
community was brainstorming 
ideas. Dr Rehemat Bhatia 
(@rehemat_, University 
of Bristol) and Adriane 
Lam (@foramwhisperer, 
UMass Amherst) joined 
the cause and, after some 
intense planning, Foram Week 
(@ForamWeek) was scheduled for 
September 9-13th, 2019. The official Twitter 
page, complete with logo, was set up on 
August 1, 2019. Using our Twitter and 
conference networking skills, we advertised 
Foram Week far and wide. 

The main purpose of Foram Week was to 
educate the public, and other researchers, 
as to what foraminifera are and how their 
fossil record is utilised to interpret past 
climates and evolutionary dynamics. During 
Foram Week, many topics were discussed 
to meet these goals, including aspects of 

paleoceanography, zooplankton ecology, 
biostratigraphy, and more. We recruited two 
other micropaleontologists, Dr. Laura Cotton 
(@Lauraminifera, University of Bristol) and 
Dr. Chris Lowery (@Clowery806, University 
of Texas at Austin) to help with social media 
strategies and to share their knowledge of 
foraminifera.  

Dr. Cotton did a larger benthic foraminifera 
takeover day, filled with foraminiferal 
facts. Following the style of numerous 
single-elimination voting-based popularity 
tournaments on Twitter, Dr. Lowery began 
and oversaw the Best Foram Tournament. 
With hashtags like #TeamPlanktic and 
#TeamBenthic flooding news feeds, and 
many scientists forced to choose between 
two of their favourite foraminiferal species, 
Planulina wuellerstorfi came out on top. 
Perhaps most surprisingly, a Cretaceous 
planktic foraminifera, Rotalipora cushmani, 
survived all the extinctions and came in 
second place. The event was a success, 
which garnered hundreds of votes and 

fostered countless discussions of 
which foraminifera species 

is the best (in our opinion, 
they’re all awesome). 

During Foram Week, 
the account averaged 

almost 40,000 impressions 
(i.e., times people saw a 

tweet from the account) per 
day, and has, as of mid-October, 478 

followers – 400 of which were gathered in 
just one week. Most of the most-viewed 
tweets were related to the Best Foram 
Tournament, indicating the importance 
of audience participation in driving 
engagement - although the top tweet 
overall was a CT scan of a Nummulites. 
Notable followers include the AGU, 
AGU’s Eos, Cushman Foundation, The 
Micropalaeontological Society, Geological 
Society of America, Geological Society of 
London, and many museums around the 

world. Laura’s tweet about her foraminifera 
related encounter with Alice Cooper also 
got many likes from those following her 
larger benthic takeover day.

Based on these metrics, Foram Week 
was clearly a success! This event helped 
strengthen a Twitter community of 
micropaleontologists and informed people 
about foraminifera. This highlights the 
importance of collaboration in the success of 
outreach projects. The five of us, researchers 
from different career stages (MSc student 
through to Associate Professor), managed 
to lead a highly successful Twitter campaign, 
which attracted a global audience with 
minimal (<1 month) planning. 

The organizers thank all of our followers 
and the Twitter community for supporting 
Foram Week. Stay tuned on our page,  
@ForamWeek, for updates regarding next 
year’s event!
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Thanks to a truly wonderful 
response from geologists, at home 
and overseas, the University of 

Edinburgh’s fundraising campaign to buy 
the largely unpublished notebooks of Lyell 
has been successful. These 294 notebooks 
bring you immediately and intimately into 
Lyell’s daily life and thinking. Brimming with 
field notes, including his British, European 
and North American travels, it is possible 
to trace his evidence gathering and initial 
geological thoughts and queries throughout 
his adult life. They also contain a range 
of other literary notes, including draft and 
copy letters, quotes and citations from 
readings and his own writings’ first drafts. 
Taken together they offer an unparalleled 
insight into one of the most interesting and 
influential nineteenth century scientists.

Geological societies and individuals 
responded with enthusiasm to the 
challenge of raising the £966,000 required, 
doing so in a little over four months. Over 
1,100 pledges of support were received; 
from modest gifts to vital major grants, 
including from the John R Murray Charitable 
Trust and the National Heritage Memorial 
Fund. What distinguished each and every 
donation was a desire to see this important 
collection of largely unpublished archives 
recognised as a cultural and historic 
collection of outstanding importance and 
contemporary relevance and for them to 
be made widely available. To all supporters 
and donors the University of Edinburgh is 
most appreciative and thankful.

Lyell’s notebooks saved

The University has recently transferred 
the collection to its Main Library, where 
the collection will shortly be physically 
available to freely consult in the Library’s 
Centre for Research Collections. Lyell’s 
notebooks join an existing collection of Lyell 
archives, donated to the University in 1927. 
Initial assessments of the new collection 
are being undertaken to determine 
the conservation and preservation 
requirements. The ideal way to cataloguing 
and describe these fascinating notebooks, 
likely to include a full transcription of the 
contents, is also being assessed, so that 
we can make the collection as useable and 
understandable as possible to a wide range 
of specialists and enthusiasts. The potential 

Portrait of Sir Charles Lyell (1797-1875)  
© Geological Society Library

Notebook 
images c. 
Sotheby’s

to digitise the collection is an exciting 
one, and displaying it freely online has 
the potential to take it beyond Edinburgh 
and around the world. Hopefully, there 
will be many opportunities to display the 
notebooks physically in a range of venues 
in the UK and overseas, starting with a 
display in the University’s Library in  
early 2020.

In these and other ways the University 
of Edinburgh will make the Lyell collection 
available for academic research and public 
engagement. What we will yet learn about 
Lyell, his thinking and influence, is an 
exciting prospect, for which we are all due 
a massive thank you to each campaign 
supporter.

Sir Charles Lyell (1797-1875) and the dynamic developments in the Earth sciences in the nineteenth century are on the 
eve of being much better understood and appreciated, writes David McClay (Philanthropy Manager, Library and 
University Collections, University of Edinburgh)
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Alkaline Rocks and Carbonatites of the World Part 4: 
Antarctica, Asia and Europe (excluding the former USSR), 
Australasia and Oceanic Islands
By A.R. Woolley         

The alkaline igneous rocks and carbonatites are compositionally and mineralogically 
the most diverse of all igneous rocks and, apart from their scientific interest, are 
of major, and growing, economic importance. They are important repositories of 
certain metals and commodities, indeed the only significant sources of some of 
them, and include Nb, the rare earths, Cu, V, diamond, phosphate, vermiculite, 
bauxite, raw materials for the manufacture of ceramics, and potentially Th and U. 
The economic potential of these rocks is now widely appreciated, particularly since 
the commencement of the mining of the Palabora carbonatite for copper and a host 
of valuable by-products. Similarly, the crucial economic dominance of rare earth 
production from carbonatite-related occurrences in China, has stimulated the world-
wide hunt for similar deposits.                  
View more www.geolsoc.org.uk/mpar4

Multiple Roles of Clays in Radioactive Waste 
Confinement
Edited By S. Norris, E.A.C Neeft, M. Van Geet
This Special Publication highlights the importance of clays and clayey material, 
and their multiple roles, in many national geological disposal facilities for higher 
activity radioactive wastes. Clays can be both the disposal facility host rock and 
part of its intrinsic engineered barriers, and may be present in the surrounding 
geological environment. Clays possess various characteristics that make them 
high-quality barriers to the migration of radionuclides and chemical contaminants, 
e.g. very little water movement, diffusive transport, retention capacity, self-sealing 
capacity, stability over millions of years, homogeneity and lateral continuity.
View more www.geolsoc.org.uk/SP482
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HELP YOUR OBITUARIST   The Society operates a scheme for Fellows to deposit biographical material. The object is to assist obituarists by providing contacts, dates and other 
information, and thus ensure that Fellows’ lives are accorded appropriate and accurate commemoration. Please send your CV and a photograph to Sarah Day at the Society.

here were two 
revolutions in Earth 
science during the 
second half of the 

20th century. Everybody 
knows about the largely 
geophysics-driven Plate 
Tectonics revolution that 
transformed our 
understanding of the solid 
Earth. Fewer people seem to 
acknowledge the extent of the 
revolution in our 
understanding of Earth’s 
hydrosphere and atmosphere, 
despite its obvious relevance to 
the climate and ecological 
predicament we face. This 
revolution was driven largely 
by isotopic geochemistry and 
is a story that can be told in 
large part through the work of 
Wally Broecker, who died in 
February.

Isotopic advances
Carbon and oxygen isotopic 
discoveries in the 1940-50s 
were crucial. In addition to 
precision dating, radiocarbon 
provided a tracer for 
atmosphere-ocean interactions, 
and stable carbon isotope 
ratios could be used to link 
carbon cycling through the 
atmosphere, ocean and 
biosphere on a timescale 
beyond the reach of 
radiocarbon. 

Additionally, oxygen isotope 
ratios in carbonate minerals 
were shown to give a measure 
of temperature, a technique 
successfully applied in 
Emiliani’s 1955 Journal of 
Geology paper on Pleistocene 
temperatures. After some 
controversy, the paper led to 
proof of many glacial episodes, 

not just the classical four, and 
demonstration that their 
periodicity could be correlated 
with the solar insolation 
record, as proposed much 
earlier by Milankovitch.

Ocean circulation
Meanwhile, Broecker’s early 
research used radiocarbon 
(and bomb-produced tritium) 
to decipher ocean 
circulation—a preoccupation 
that remained throughout his 
life. He was an early 
participant in the Deep Sea 
Drilling Project, joining many 
cruises from the Lamont-
Doherty Earth Observatory 
where he worked throughout 
his career. He also used 

uranium-series isotopes to 
date coral terraces in Barbados, 
which led to better 
understanding of the ice-age 
record in relation to solar 
insolation.

Broecker’s insights into 
ocean circulation culminated 
in the 1980s, with his 
recognition of the Great Ocean 
Conveyor. Warm salty water 
enters the North Atlantic from 
the south-west, then is cooled 
and sinks, eventually moving 
into the Southern Ocean and 
the Pacific. Critically, the 
North Atlantic sinking 
depends both on the high 
salinity, hence density of the 
input water, as well as on the 
cold temperature in the region. 

If either of these variables 
change, the conveyor could be 
cut off, with profound 
consequences for global 
climate, on a short (decadal) 
timescale—a switch that 
frequently features in current 
debates on climate. In 1990, 
Broecker received the 
Geological Society of London’s 
Wollaston Medal especially for 
this work. He was also an 
Honorary Fellow. 

Climate campaigner
Broecker also played a major 
role in debates regarding the 
causes of short-period 
oscillations in temperature and 
precipitation, especially at the 
initiation and termination of 
the Younger Dryas cold 
episode that interrupted the 
recovery of the North Atlantic 
temperature from the Last 
Glacial Maximum, as well as 
those on the Heinrich layers 
that record successive iceberg 
migrations across the Atlantic. 
The idea that our climate is 
capable of sudden shifts led to 
Broecker’s remark that the 
climate is an angry beast, and 
we provoke it at our peril.

Broecker’s research 
underlies our present 
understanding of how the 
climate works. He was a 
scientist first and a climate 
campaigner second. Towards 
the end of his life he thought 
that only bold geo-engineering 
could save us from 
catastrophe. 

—By John Hudson

The man behind one of the greatest  
geoscientific revolutions of the 20th century T

(The full version of this obituary 
appears online. Editor.)

Wallace Smith Broecker (1931-2019)
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The Oil & Gas Authority and PESGB 
are pleased to announce PROSPEX 

2019, the UK’s largest prospects fair. 
We provide a venue for announced 

Licensees, E&P companies and 
governments to market their prospects 

and meet with potential investors to 
facilitate the deal making process.

The extensive conference programme 
offers a contextual overview of licensing 

activities and related topics for the UKCS, 
onshore and surrounding areas. 

As the premier event for promoting 
prospects in the UK and adjacent areas, 

PROSPEX creates a “hot spot” by bringing 
together key industry players and decision-

makers, stakeholders and business 
leaders. to help advance the value chain 

from “Prospects to Production.”
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Conferences and Abstract 
Deadlines

Geopressure 2020: Managing uncertainty in geopressure by integrating
geoscience and engineering
24-26 March 2020
Abstract deadline: 6 December 2019
Durham University, Durham
www.geolsoc.org.uk/PG-Geopressure-2020

Plastics in the Environment
14 May 2020
Abstract deadline: 7 February
The Geological Society, London
www.geolsoc.org.uk/plastics20

Core Values: the Role of Core in 21st Century Reservoir Characterisation
26-28 May 2020
Abstract deadline: 20 December 2019
The Geological Society, London
www.geolsoc.org.uk/PG-Core-Values-2020

Geopoetry 2020
1 October 2020
Submission deadline: 1 March 2020
Scottish Poetry Library, Edinburgh
www.geolsoc.org.uk/geopoetry20

William Smith Meeting 2020: Geological mapping: of our world and others
6-8 October 2020
Abstract deadline: 30 April 2010
The Geological Society, London
www.geolsoc.org.uk/WilliamSmith20
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