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L
EARNED 
SOCIETIES 

have played and 

continue to play a crucial 

role in the evolution of 

academic publishing. The 

first scholarly journals 

were published by learned 

societies, with the Philosophical 

Transactions of the Royal Society, 

established in 1665, often regarded 

as the first academic journal 

exclusively devoted to science, 

while peer review is thought to 

have been formally introduced for 

medical articles published by the 

Royal Society of Edinburgh in 1731. 

Publishing is expensive. For 

centuries, the costs of scholarly 

publishing were largely covered 

by learned societies, as part of 

their philanthropic mission to 

disseminate scientific findings. It 

was only in the years following the 

Second World War that scholarly 

publishing became commercialised, 

with the rise of commercial 

publishers using the subscription-

access model to generate a profit. 

In the 1990s, the expansion of the 

internet and the digital age opened 

new doors for communication and 

so began the move towards open-

access publishing.  

The publishing landscape is 

now rapidly shifting. Learned 

society publishers are adapting 

and innovating, as highlighted on 

page 14, where Maggie Simmons, 

Director of Publishing, and Rob 

Strachan, Secretary for Publications, 

provide an overview of the Society’s 

journey toward open access. The 

report includes a breakdown of 

revenue spend – all publishing 

fees go towards the provision of a 

professional, high-quality service, an 

infrastructure that guarantees the 

research remains discoverable over 

the long-term, and dissemination 

to ensure the science reaches 

the greatest audience 

possible. Any surplus 

funds are reinvested into 

the Society’s charitable 

activities to support the 

geoscience community. 

The article also 

highlights the diversity of 

topics covered by our journals, many 

of which embrace the Sustainable 

Development Goals (SDGs). The 

recently launched Geoenergy 

(page 7) and Earth Science, Systems 

and Society journals reflect the 

shifting focus of the geoscience 

research community towards 

SDG-related topics specifically – 

a point explored by James Butcher 

on page 30. His report illustrates 

the dramatic increase in scientific 

output related to sustainability since 

the launch of the United Nation’s 

SDGs in 2015, and emphasises the 

key role for scholarly publishers 

in communicating research that 

informs on progress towards 

achieving those goals.

Removing barriers is key to open 

access, and the digital revolution 

is delivering innovative methods 

to achieve this. Two articles in 

this issue (page 32 and page 36) 

discuss tools, which are freely 

available online, to help make 

graphics – essential for geoscience 

communication – more accessible 

to those with visual impairments. 

We’re embracing this approach 

at Geoscientist, too. All content is 

freely available at www.Geoscientist.

Online, including our Science 

Snapshot videos, which provide 

summaries of the science using 

audio, visuals and captions. We have 

also launched a podcast interview 

series to complement the 5 Minutes 

With section of the magazine. 

Run by Marissa Lo, Assistant Editor, 

monthly podcasts are a broadly 

accessible medium that allow us 

to showcase the work of a greater 

variety of geoscientists. 

If you have other ideas for how 

we can increase the reach of our 

content, do let us know.

A M Y  W H I T C H U R C H ,  

E X E C U T I V E  E D I T O R
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NEWS
S O C I E T Y  A N D  C O M M U N I T Y  U P D A T E S

WE HAVE LAUNCHED a fundraising 

appeal to conserve 12 important 

volumes of letters from our archives: 

the correspondence of the Assistant 

Secretary’s o�  ce of the Geological 

Society from 1834 to 1880. The letters 

serve as a primary record of the activities 

of the Society as a central repository 

of geological knowledge in the 19th 

century and are frequently requested 

by researchers. Seven volumes of these 

letters have been conserved, but a 

further 12 volumes have been closed o�  

to researchers due to their extremely 

poor condition, resulting in a signifi cant 

gap in the history of our collections 

at a time of great change in science. 

To conserve these volumes will cost 

£40,000. 

How can you help?

Donations of any amount are welcome. 

£10 is enough to conserve one letter. 

For donations over £100, your name 

will appear on a roll of honour bound 

with one of the volumes. Sponsors of 

complete volumes will have a dedication 

of their choice recorded on a special 

bookplate bound with the item.

Written in history
Help us keep a unique and scientifi cally important collection openly 
accessible for generations to come

The open nature of the binding allows soot and 
dirt from two centuries’ worth of coal fi res and 
London pollution to cover and stain the letters. 
The exposed edges become brittle and curl.

THE GEOLOGISTS’ ASSOCIATION 
STUDENT SYMPOSIUM 2023
The Student Symposium, on 19 May in Burlington House, 
London, is a great opportunity to hear from the geoscience 
pioneers of the future. Abstract submissions are now open 
and this year’s theme is ‘Geoscience challenges in the 21st 
century: What di� erence will your research make?’ Find out 
more at www.geologistsassociation.org.uk/gass/

GEORAMA
The fi rst Georama was erected in Paris 
in 1826 by Charles Delangard. Visitors 
would enter a 40-foot-wide sphere, 
on the inside of which was painted a 
representation of the world. A spiral 
staircase was at the centre, which 
reached the level of the equator to 
give spectators the best view of Earth’s 
land and oceans. A second Georama 
was constructed by Charles Langlois 
and August Guerin on Champs-
Élysées in Paris in 1844 where the 
idea gained traction. Receiving 
international acclaim as the ideal way 
to learn about geography, it created 
an enthusiasm for more Georamas to 
be built in other countries.

This is a prospectus issued by an 
organisation calling themselves the 
Georama Committee and seeking 
support from the Society for the 
construction of the attraction in 
London. Despite its long list of 
patrons, this particular version of the 
Georama did not get o�  the ground, 
but in 1851 James Wyld constructed 
his own 180-foot-wide version in 
Leicester Square.

To donate, please visit www.geolsoc.org.uk/WritteninHistory

or contact our Development o�  ce on development@geolsoc.org.uk or 

+ 44 (0) 20 7432 0960. To fi nd out more about the content of our historic 

Letter Books, please get in touch with our Library team on library@geolsoc.org.uk
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GEOENERGY is a new co-owned 

journal of the Geological 

Society and the European 

Association of Geoscientists 

and Engineers (EAGE).

Continuing the mission of 

its sister journal, Petroleum 

Geoscience, Geoenergy focuses 

on the publication of timely and 

topical research in subsurface 

geoscience, critical for this new 

era of sustainable energy. 

The Editor-in-Chief is 

Jonathan Redfern (University of 

Manchester, UK) and the journal 

considers articles on the themes 

of energy storage, subsurface 

disposal and storage, geothermal 

energy, hydrogen energy, critical 

minerals and raw materials, and 

sustainability.

The first content is now published. 

Read papers online at www.lyell

collection.org/journal/geoenergy

Geoenergy has launched!
Read the fi rst content and contribute your paper for publication

Geoenergy is open for submissions via 
www.editorialmanager.com/geoenergy

For all enquiries, please contact the Editorial O�  ce at: 

geoenergy@geolsoc.org.uk

THEMATIC COLLECTIONS

Geoenergy is calling for papers 

to be submitted to the following 

three thematic collections:

•   The energy-critical metals 

for a low-carbon transition

A range of articles is 

encouraged on the topic of 

ore deposits of energy-critical 

metals, encompassing both 

the critical raw materials and 

the cross-cutting metals.

•   Hydrogen as a future energy 

source – exploration, 

storage, monitoring

This thematic collection will 

investigate the technical 

opportunities and the 

scientifi c challenges of a 

future hydrogen energy 

landscape. 

•   The Earth as a thermal 

battery: future directions in 

subsurface thermal energy 

storage systems

This collection aims to 

address the challenges and 

progress in assessing thermal 

energy storage systems. 

The submission deadline for 

all three thematic collections is 

31 May 2023

RICHARD FORTEY 
AWARDED AN OBE
Palaeontologist and past President of 

the Geological Society, Richard Alan 

Fortey, has been awarded an OBE 

in the 2023 New Year Honours List 

for his signifi cant contributions to 

palaeontology and geology. 

Professor Fortey is known for his 

research on trilobites and other fossil 

invertebrates, as well as for his popular 

science writing. Professor Fortey 

served as President of the Society 

during its bicentennial year in 2007, 

and was awarded the Geological 

Society Lyell Medal for signifi cant 

contributions to ‘soft rock’ studies 

in 1996. 

A longstanding Fellow of the 

Geological Society, Professor Fortey 

has spent more than four decades 

at the Natural History Museum in 

London, where he has played a key 

role in the development and curation 

of the museum’s extensive fossil 

collection.

In addition to his research and 

museum work, Professor Fortey is 

also an accomplished author, having 

written several books on the history 

of life on Earth and the evolution of 

various species.
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NAME AFFILIATION AWARD

Prof Kathy Whaler  University of Edinburgh Wollaston Medal

Prof Peter Clift Louisiana State University Lyell Medal

Prof Mathilde Cannat Institut de Physique du Globe de Paris Murchison Medal

Dr Karen Hanghøj British Geological Survey  William Smith Medal

Dr Teal Riley British Antarctic Survey Prestwich Medal

Prof Robert Holdsworth University of Durham Dewey Medal

Prof Jenni Barclay University of East Anglia Coke Medal

Dr Steve Etches The Etches Collection Coke Medal

John Talbot  Distinguished Service Award

Seds Online Seds Online R H Worth Medal

Prof Stephen Barker Cardiff University Bigsby Medal

Emily Swaby Open University Wollaston Fund

Dr Hana Jurikova  University of St Andrews Lyell Fund

Dr Penny Wieser University of California, Berkeley Murchison Fund

Dr Samantha Engwell British Geological Survey  William Smith Fund

Dr Hannah Buckland Swansea University President’s Award

David Whitworth Keele University President’s Award

SOCIETY AWARDS 2023
We are delighted to announce this year’s Geological Society Award winners.  

The Society and Geoscientist offer whole-hearted congratulations to all 2023 

medal and fund recipients.

COUNCIL ELECTIONS 2023: EXERCISE YOUR VOTE

AUTUMN e-newsletters, 

social media channels and 

Geoscientist warmly invited 

Fellows to submit their 

nomination to stand for 

Council to succeed those 

retiring at the Annual General 

Meeting on 14 June 2023: 

four Council members 

and a President Designate 

are sought. 

Two nominations were 

received for the post of 

President Designate and 

four nominations for the 

four remaining vacancies. 

The process for the election 

of members of Council is 

set out at section 6 of the 

Bye-laws and the process for 

the election of President at 

section 7.

The preliminary ballot 

begins on 1 March and closes 

on 31 March and determines 

the list for the final formal 

vote on 14 June 2023 at the 

Annual General Meeting. 

Civica Election Services 

(CES), an independent service 

provider, will administer the 

ballot on behalf of the Society. 

Fellows will receive an 

email from CES at the start of 

March with instructions for 

how to vote online. If you do 

not receive an email, please 

check your spam emails. 

Fellows without a registered 

email address will receive a 

postal ballot pack. If you do 

not receive your ballot or 

have any issues with casting 

your vote, please contact: 

christina.marron@geolsoc.

org.uk

It is important that Fellows 

exercise their vote and 

confirm their support for the 

candidates who will serve 

on Council and represent 

Fellows’ interests in shaping 

the direction of the Society 

to prepare for current and 

future needs.

Prof James Griffith, 

Secretary Professional was 

invited to remain on Council 

for a further year in order 

to provide his experience, 

expertise and continuity. 

Michael Kehinde will stand 

for Secretary, Foreign and 

External Affairs at the 2023 

AGM extending his service on 

Council to 2026. 

The results of the ballot 

determine the list for the 

formal vote at the Annual 

General Meeting. The closing 

date for voting, online or 

postal, is 23.59 on Friday 31 

March 2023. Postal ballot 

forms must be sent to CES 

(not the Society) and must 

arrive on or prior to the 

deadline date.

Fellows are keenly 

encouraged to participate in 

the preliminary ballot.

PLEASE NOTE ONLY 

FELLOWS OF THE SOCIETY 

ARE ELIGIBLE TO VOTE

BIOGRAPHIES

Biographies of current 

Council members can be 

found at geolsoc.org.uk/

biographies. See page 

51 for the supporting 

statements of the 

President Designate  

and Council nominees. 

F E L L O W S H I P 
R E N E WA L S
I would like to warmly 

encourage Fellows to 

renew their membership 

for 2023, if they have 

not already done so. Our 

Fellows’ support is vital to 

the Society and renewing 

also allows you to continue 

enjoying membership 

benefits that include 

access to publications, 

journals and online 

resources, and discounts 

on books and conferences. 

To renew, please contact 

the membership team at 

renewals@geolsoc.org.uk

Mohammed Jahangir, 

Head of Fellowship 

Services 
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President’s Day  
Awards 2023
The Society Awards ceremony will take 

place at Burlington House on President’s 

Day, on the afternoon of 14 June 2023. 

It will be a hybrid event with in-person 

and virtual attendance. Following the 

awards presentations, there will be 

talks from the 2023 Wollaston, 

Lyell, Murchison and William Smith 

Medal recipients, which will be 

streamed live.

Further details on timings and 

how to register for President’s Day will 

follow via our website, e-newsletter and 

the summer edition of Geoscientist. 

Rachel Wood elected  
a Royal Society Fellow
Professor Rachel Wood, a leading 

palaeobiologist and sedimentologist and 

Personal Chair in Carbonate Geosciences 

at the University of Edinburgh, has 

been elected a Royal Society Fellow 

in recognition of her fundamental 

contributions to our understanding  

of the origin and evolution of important  

reef ecosystems.

Geoscientist  
podcast
We’re pleased to announce Geoscientist’s 

new podcast, 5 Minutes With, where we 

chat to different geoscientists about their 

work, day-to-day activities, and career 

advice. New episodes will be released on 

the second Monday of each month. 

Visit www.Geoscientist.Online for 

more great content.

C O U N C I L  M E E T I N G S ,  O G M S  A N D  A G M
The dates for meetings of Council 

and Ordinary General Meetings for 

2023 – 2024 are:

2023:  26 April, 28 June,  

20 September, 22 November

2024: 31 January, 24 April, 26 June 

The Annual General Meeting 2023 

will be held on 14 June, 11:00 – 12:30 

(GMT+1). The agenda and further 

details will be communicated via the 

Society e-newsletter, website and in 

the summer issue of Geoscientist.

Geological Society 
Business Forum
In March 2020, the City of London 

Geoscience Forum (CLGF) changed its 

name to the Geological Society Business 

Forum (GSBF), to better convey its aims. 

The CLGF was founded in 2011 

by Dr Peter Dolan with the 

support of Richard Palengat 

and me. The aim was to 

build bridges between the 

Society and the City. We 

have held a number of 

events every year, principally 

about the oil and gas industry, 

but also on topics relating to the 

extractive industries. 

In 2020, Peter Dolan stepped down as 

chair and Mike Armitage, latterly of SRK 

Consulting, took the helm. Mike is steering 

the GSBF towards a wider audience, not 

just focused on the City, but on other 

users of geological information including 

the mining industry and those interested 

by it. Our aim remains to inform the 

business community, advise and lobby 

government, and engage with the public 

on geological issues. We welcome input 

from more Fellows, particularly from other 

industries, so we can extend our reach. 

M A R K  S T E E V E S  

Samphire & Associates

Find more information at:  

www.geolsoc.org.uk/Groups-

and-Networks/Specialist-Groups/

Geological-Society-Business-Forum

E A R T H  S C I E N C E 
A M B A S S A D O R S
The Society has been busy training 

university students to deliver exciting 

and fun educational workshops to 

inspire primary school students to 

become the next generation of Earth 

scientists!

Our Earth Science Ambassadors are 

ready to help enhance your lessons on 

rocks and fossils with exciting hands-

on demonstrations. Our volunteers are 

trained, highly enthusiastic, and eager 

to encourage children to explore the 

opportunities geoscience can offer.

Free Key Stage 2 workshops are now 

available to book for schools across 

London. Let us bring excitement and 

energy to your classroom with our 

passion for geoscience. Book now at 

www.geolsoc.org.uk/ESambassadors

Earth Science 
Graduate  
Outcomes Report

The Society has recently published 

a report based on data acquired 

from the Higher Education Statistics 

Agency that looks to understand 

the outcomes of new Earth science 

degree recipients. 

The results of the report enable 

us to gain a better understanding 

of Earth science graduate activity. 

For example, whether graduates 

are in employment, continuing with 

further study, doing something 

unrelated to their degree, or to 

what extent their qualification 

played a role. 

Access the report via  

www.geolsoc.org.uk/CareersInfo/

READ MORE  
at Geoscientist.Online
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NOT MANY PEOPLE start their careers 

planning to become Chief Executive of 

a learned and professional society, and 

I am not an exception. I fell into this sort 

of work by accident, and then fell in love 

with it. 

A winding path

My grandparents had a market stall 

at a west coast seaside town called 

Fleetwood, so I spent time near the 

beach and my early ambitions were to 

become either an ice cream man or the 

guy who did the Punch and Judy show. 

I enjoyed collecting shells and fossils, 

and liked cracking stones with a hammer 

to see what was inside. But I never 

thought to become a geologist. Instead, 

I decided to indulge my love of arguing, 

Aspirations for Society 
and geoscience
Simon Thompson, who joined the Geological Society as Chief 

Executive in November 2022, provides insight into his career 

path and aspirations for the future of the Society 

N E W S

and studied law. I found this fascinating 

in parts, monotonous in others, and by 

the end of it was certain I didn’t want to 

be a lawyer.

So, with all due respect to my fellow 

publishers, I did what many directionless 

people do and got into publishing. 

I discovered this to be a wonderfully 

interesting and diverse career, particularly 

as I was involved in the early transition 

from print to digital. I moved on to 

online information, running a political 

news service and a fi nancial data 

business. Then I got together with some 

colleagues and we ran our own market 

research agency for fi ve years, where I 

did everything from making cold sales 

calls to burning the midnight oil writing 

market reports.

From there I worked for a couple of 

charities, until I found what I think is my 

natural home: the non-profi t membership 

sector. I love the varied nature of the 

work, the combination of forward 

planning and problem solving, working 

with a wide variety of people, and 

contributing to something worthwhile. 

I was CEO of a medical society for fi ve 

years, which was a very happy time in 

my life despite taking place partly during 

the pandemic, with members under 

intense pressure. 

Responsibility and opportunity

When Richard Hughes decided to retire 

from his role at the Geological Society 

and this vacancy opened, I didn’t have 

a moment’s hesitation. The Geological 

“We are at a moment in history when geoscience 
is again at the centre of profound challenges and 
opportunities. This brings immense responsibility 

for the Geological Society and its members and 
makes it an exciting time to be involved.”
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Society of London is one of the best 

known and most distinguished societies 

in the world. Geoscience has an epic 

quality that I fi nd very attractive. It has 

been crucial to our understanding of our 

planet and the universe, has driven social 

and industrial change, and has sparked 

innovation. We are at a moment in history 

when geoscience is again at the centre of 

profound challenges and opportunities. 

This brings immense responsibility for the 

Geological Society and its members and 

makes it an exciting time to be involved.

From a more personal point of 

view, who you work with is maybe 

more important than anything else. 

The recruitment process involved my 

meeting a number of Council and 

sta�  members. Geological Society 

people are sharp thinkers, pragmatic, 

compassionate, and highly committed 

to what they do. I honestly can’t think 

of anyone I’ve met so far who I wouldn’t 

include in this description. 

A shared vision

The Geological Society has a good 

strategy, devised prior to my arrival, that 

I’d like to help get o�  the runway and 

into the air. I will work with our President, 

Ruth Allington, and with Council, our 

thriving network of committees, groups, 

volunteers, Fellows and the highly 

professional sta�  team, to help articulate 

and bring about our shared vision.

A membership organisation should 

aspire to be something its members 

would not contemplate living without. 

This includes a functional element: the 

provision of must-have information 

and services, together with a sense of 

community and shared values, of feeling 

included and part of something relevant 

and important.  

With nearly 12,000 members 

across a range of disciplines and 

professions, this is a complex task. 

Being able to communicate e� ectively 

is key. In November, Council signed 

o�  on a major improvement to our 

technical infrastructure so that we can 

communicate in a more user-friendly 

and personalised way, and provide 

information that is more relevant to 

peoples’ individual needs and interests. 

Making the Society and its services 

easily accessible to everyone, irrespective 

of location or circumstances, will be a 

running theme. Among other things, the 

online content available to members 

will grow, including from our library, 

conferences, and the burgeoning online 

training programme. We will also review 

the Chartership application and award 

process to make it more user friendly, 

and look to grow Chartership in under-

represented disciplines. Supporting 

colleagues in low-income countries is high 

on the agenda, and we are exploring how 

to make membership and our services 

accessible and a� ordable in places where 

they are currently out of reach.

Journal publishing is undergoing a 

transformation as we push ahead with 

our Open Access o� ers to make science 

more freely available to all, whilst 

maintaining routes to publication for 

those without access to funding. We will 

see a period of change as the Publishing 

House continues to innovate. November 

saw the launch of the fi rst in the new 

Geoscience in Practice book series, and 

a new journal, Geoenergy, launched in 

early 2023.

Measurable change

Over the past decade, there has been a 

sharp drop in applications to geoscience 

degree courses and in the study of 

geology in secondary schools. We need 

to reverse that. The world will continue 

to need properly qualifi ed geoscientists 

to meet, among other things, its growing 

need for infrastructure, homes, and 

sustainable energy. We will be doing more 

to support secondary school teachers and, 

in collaboration with other organisations 

and University Geoscience UK, the 

Society will play a more dynamic role in 

reducing barriers and inspiring interest 

in geoscience among young people. As 

an organisation, we will also examine 

ourselves and our output to ensure that 

we are relevant, inclusive, and appealing 

to young people and early career 

professionals.

Something felt keenly within the 

Society is the need to make geoscience 

as a fi eld and the Geological Society as an 

institution more welcoming, diverse and 

inclusive. This involves removing barriers 

to opportunity, better refl ecting the world 

in which we operate, and benefi tting 

from the range of perspectives that 

diversity can bring. We have made a 

start in understanding some of the 

barriers and measuring demographics 

so that we can begin to chart progress. 

Among other things, our fi gures show 

that women, people from a range of 

ethnicities, and people with disabilities 

are underrepresented within the 

Fellowship. The next step will be creative 

thinking and a plan of action to deliver 

measurable change.

Goodwill, talent, and ambition

The nature of a learned and professional 

society is that it does an awful lot of 

di� erent things. We provide library and 

archive services, safeguard historical 

artefacts, administer and award 

Chartership, accredit degree courses, 

admit and support Fellows, award 

medals, grants and bursaries, host and 

run conferences, provide CPD training, 

publish journals and books as well as 

this much cherished magazine, issue 

policy briefi ngs, support teachers, 

infl uence policy makers, and engage 

with the public.

All of this is underpinned by a small 

sta�  team and dedicated volunteers 

giving their own time and expertise 

for the public good and to support 

colleagues.

We won’t be able to do everything at 

once, and will need to follow a plan of 

action and make trade-o� s. But there is 

immense goodwill, talent, and ambition 

within the Geological Society and our 

community. I have no doubt that the next 

few years will be some of the best yet. 

S I M O N  T H O M P S O N
Simon Thompson is Chief 
Executive of the Geological 
Society of London, UK.
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WHILST STILL AT SCHOOL, I was lucky 

enough to go to Svalbard on a six-week 

expedition that ignited my enthusiasm 

for glaciology. After completing my 

undergraduate degree in Earth sciences, 

I did not know what my career might 

look like except that it would be rooted 

in the natural environment. So, I further 

immersed myself in the challenges of 

carrying out fieldwork by doing a PhD 

in glaciology, which took me to remote 

corners of Patagonia and to Iceland, 

where I studied the dynamics of lake-

calving glaciers.

I wish I could say I had a clear career 

pathway, but I didn’t. Watching the 

ice melt, metaphorically, I moved into 

environmental consultancy in Glasgow, 

where I re-trained as a hydrogeologist. 

It was only halfway through my 17-year 

career in groundwater resources that 

I first heard of Society Chartership. I 

was jaded from completing my studies 

alongside work and wasn’t sure what 

I stood to gain from working towards 

professional accreditation. It was only 

when I gained my CGeol status in 2020 

that the benefits of Chartered status 

crystallised in my mind.

Plan, act, reflect
Chartership represents, in pragmatic 

terms, a formal qualification awarded to a 

person in recognition of a particular level 

of competence in their professional field. 

It reflects not only their technical area of 

Chartership in focus
The Society’s new Chartership Officer, Eleanor Williams, reflects 

on the value of Chartership, what has inspired her during her 

career, and the role of the Society in modern geoscience

Assessors are willing 
you to succeed and can  
go on to become useful 
contacts for your 
specialism

N E W S

expertise, but their transferable skills, 

commitment to career development, and 

both professional and personal integrity. 

It’s fairly straightforward to imagine that 

this accreditation would therefore result 

in better career opportunities. What is 

more nuanced are the personal benefits 

gained by taking a proactive and structured 

approach to your career-development 

goals and the resulting impact on your 

confidence and self-esteem.

With the benefit of hindsight, of 

course, I would encourage others to start 

their Chartership journey at the earliest 

opportunity. The moment you leave the 

education system you will effectively be 

undertaking professional development, 

but you can choose to focus this 

proactively even if you aren’t yet sure 

where you’re heading. Plan, act, reflect. 

People often ask how long it takes to go 

through the Chartership process – how 

long is a piece of string? Arguably, you 

could say roughly five years. The reality is 

that, if you’ve had the Chartership goal in 

mind for a few years, when you do come 

to apply, the process itself will actually be 

a matter of months.

Another (often unexpected) positive 

that comes from the Chartership process 

is the network of likeminded practising 

geoscientists that you gain. I would 

encourage applicants to embrace the 

validation interview. Assessors are willing 

you to succeed and can go on to become 

useful contacts for your specialism as 

your career evolves. Assessors volunteer 

their time and energy to undertake 

Chartership reviews and, as the 

mainstay underpinning this professional 

accreditation, are united in supporting the 

vision and values of the Society.

The Society and geoscientists
I’m lucky to have joined the Society at 

a time of buoyant change. The Society 

embraced the positives that emerged 

from the pandemic, using this time as an 

opportunity to review the relevance of the 

world’s oldest geological society for the 

modern geoscientist.

One area that is growing rapidly is 

the range of training offered for Earth 

science professionals. This is one of 

the ways that the Society supports our 

Chartership candidates, as well as offering 

an online forum to connect those looking 

for a mentor to support them towards 

Chartership.

As geoscience continues to diversify to 

meet the needs of the modern world, the 

drive for recognition of competence and 

commitment will continue to evolve, with 

An expedition to Svalbard inspired  
Eleanor to pursue glaciology, but 
Chartership was still a long way off
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Chartership providing this internationally 

recognised assurance of the professional 

excellence of those tasked with both 

capitalising from, and conserving, the planet.

The next chapter
Earth science is made up of a complex array 

of sub-disciplines, and the interaction and 

collaboration between di� erent specialisms 

is exciting. As a hydrogeologist, I think 

climate resilience and increasing water 

scarcity issues are the conundrums to be 

solved. These issues intertwine with the 

energy transition, which draws together 

multi-disciplinary experts, including those 

working on geothermal energy.  

We are a community of individuals 

united by a passion for planet Earth. We 

E L E A N O R  W I L L I A M S
Dr Eleanor Williams is 
Chartership Officer for 
the Geological Society 
of London, UK.

Look out for regular updates and discussion 
of all aspects of Chartership in future editions 
of Geoscientist

Chartered 
Fellows elected 
in November 2022
CGeol: Cameron Adams, 

Stephanie Bo� ey-Rawlings, 

Matthew Elcock, Lucy Full, 

John Glendinning, Hal Godwin, 

Christopher Gorman, Lara Haincock, 

Wenzhu Hou, Christopher Jackson, 

Christopher Jones, Jessica Layfi eld, 

Matthew Livesey, Mark Lodge, 

Sean Murchie, Isaac O’Brien, 

Egemen Oguz, Matthew Owen, 

Thomas Pickard, Sam Savery, 

Chung Yeung Shum, Charlotte Usher, 

Gareth Webb

seek to understand and benefi t from the 

processes at work that are bigger than 

ourselves, while being guardians of its 

precious resources and balances. I’m 

excited to facilitate the next generation of 

geoscientists who can take us on to the 

next chapter. 
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The 
Society’s 
journey 
towards 
Open 
Access 
publishing
Publishing is a vital contribution  

to the Geological Society’s mission 

to advance and share knowledge 

of planet Earth and beyond, for 

the benefit of humanity

N E W S

THE SOCIETY HAS been involved in 

scientific publishing since 1811 when  

the Transactions of the Geological 

Society of London was first produced. 

The Society now publishes research 

from a global authorship across eight 

journals and several well-known  

book series that are mainly hosted, 

alongside our historical content, on the 

Society’s online hosting platform, the 

Lyell Collection. 

As a major international Earth science 

publication platform, the Lyell Collection 

is available to subscribing academic 

institutions, government bodies, 

museums and corporations around the 

world. Organisations pay an annual 

subscription for access to our content. 

The revenue generated from these 

subscriptions is a significant source of 

funding – over 50% of the Society’s 

total annual income – for the Society’s 

charitable activities: including our 

education, outreach and policy work. 

Publishing with the Society

The publishing processes and services 

provided by the Society are well-

established and trustworthy. While the 

Society has largely moved to electronic-

only publication, publishing is so much 

more than putting a file on a website, 

and the Society’s Publishing House staff 

maintain a professional service across 

all aspects of the publishing process. 

Figure 1 shows a breakdown of how our 

publishing revenue is spent. 

We invest in the provision of specialist 

systems and processes that ensure 

rigorous peer review and support for 

our expert editors and reviewers. The 

Publishing House provides a dedicated 

and consistent staff member from 

submission to publication so that 

authors, reviewers and editors receive 

excellent customer service and papers 

are processed professionally. This 

includes alignment with ethical policies, 

checking for plagiarism and ensuring 

Hosting and technology 
(17.4%)
Staff and direct costs 
for our hosting platform 
the Lyell Collection and 
general IT provision.

Surplus for  
charitable activities
(23.1%)
Reinvestment of surplus 
into supporting the Earth 
Science community  
and achieving the 
Society’s mission.

Sales
(10.8%)
Staff and direct costs  
to widen dissemination;  
including agreement of  
Open Access models.

Editorial
(15.4%)

Staffing, editorial board costs 
and direct costs relating to 

submission and ethics checks, 
peer review system and 

publishing development.

General
(6.3%)

Publishing House running 
costs and shared Society 

costs – eg. HR

Marketing
(9.5%)

Staff and direct costs  
to increase visibility  

and readership.

Production
(17.3%)

Staff, supplier and direct costs 
relating to production and onward 

preservation of published research.

Figure 1: Breakdown of Geological Society publishing revenue spend
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correct statements about data availability 

and the roles of contributors. This 

removes administrative hurdles for those 

providing volunteer services so they are 

able to focus on the science. Publishing 

House staff support the editorial boards 

with the commissioning of papers 

and journal development to provide 

content of high topical relevance for the 

publications’ communities. 

At acceptance, articles are assigned 

a Digital Object Identifier (DOI) and 

are made available almost immediately 

on our online hosting platform, the 

Lyell Collection. Meanwhile, articles 

undergo high-quality copy editing by 

our in-house staff or a pool of native-

English-speaking, trusted freelancers. 

Typesetting and machine-readable XML 

creation is undertaken by our long-

standing supplier and checked by our 

staff. This is necessary for inclusion in 

discovery services and scholarly indexes 

that ensure more readers can find your 

research. We maintain the final version 

of record in perpetuity and facilitate 

retractions and corrections to maintain 

the scientific record. 

We invest heavily in the Lyell Collection 

– our hosting platform – to improve user 

experience, recognising the practicality 

for researchers of having a dedicated, 

integrated and accessible Earth science 

resource. The Lyell Collection also 

provides tools that allow authors to 

quantify the reach and impact of their 

research at an article level. Our sales and 

marketing teams develop new models to 

advance Open Access (OA) and promote 

the Lyell Collection and individual articles 

to raise visibility, increase dissemination 

globally and maximise readership. 

As well as covering the running costs 

for the Publishing House, publishing 

revenue makes a significant contribution 

to the Society’s operational expenses, 

such as its IT infrastructure. After costs, 

the surplus is reinvested directly into 

delivering other activities that are part 

of the Society’s mission and into the 

Earth science community as a whole. 

These include our work to encourage 

school students to study Earth science 

through the Schools Geology Challenge, 

investment in our science programme 

and research grants, and support for the 

profession through policy work and our 

Chartership scheme. 

Open Access

Since 2012, the Society has followed 

a ‘hybrid’ publication model and 

published some research OA in books 

and journals that are otherwise covered 

by subscriptions. These OA articles and 

book chapters are free for anyone to 

access and use regardless of whether 

they have a subscription. OA has been 

largely funded by Article Processing 

Charges (APCs) paid by the authors 

of the research, normally from their 

funding. Reflecting the differences 

of authorship and funding across the 

geosciences, the proportion of OA 

articles published by the Society has 

been traditionally fairly low at around 

12%, but this figure is rising. 

Funders recognise the benefits of 

OA publishing and are increasingly 

putting in place mandates that require 

grant recipients to publish in fully OA 

journals or those that are committed 

to transitioning to OA. Geoscience and 

geoscientists have a crucial role to play 

in addressing global challenges such as 

climate change, the energy transition 

and natural hazards, so the publication 

of research OA is hugely advantageous. 

It widens dissemination and allows 

researchers and practitioners worldwide 

to utilise findings. Ensuring that a 

transition to OA is sustainable for the 

Geological Society and globally equitable 

is the challenge.

Open Access at the Society

We believe that all authors should have 

the opportunity to publish with the Society 

regardless of their funding status. We offer 

a variety of routes for those who need 

to comply with OA policies from funders 

such as UK Research and Innovation 

(UKRI; www.ukri.org) and Plan S (an 

initiative for OA publishing supported by 

Figure 2: Compliant publishing routes for those funded by UKRI or cOAlition S funders

The Publishing House 
provides a dedicated and 
consistent staff member 
from submission to 
publication so that  
authors, reviewers and 
editors receive excellent 
customer service

COMPLIANT PUBLISHING ROUTES FOR THOSE 
FUNDED BY UKRI OR cOAlition S FUNDERS

Earth Science, Systems and Society (ES³). A fully Open Access journal with a broad scope that 

has a special focus on cross-disciplinary research. ES³ has a generous waiver policy for article 

processing charges (APCs) to ensure it is an accessible venue for all authors.

Transformative Read-and-Publish Agreements. Over 50 institutions internationally are 

signed up to transformative read-and-publish agreements for the Lyell Collection. Eligible 

corresponding authors can publish unlimited Open Access articles of all types across seven 

hybrid journals and three book series and have the APC waived. You only need to submit using 

your institutional email address.

Transformative Journals. The Geological Society’s journals have Transformative Journal 

status from cOAlition S and UKRI. You are allowed to use your funding to pay for APCs in these 

journals to make your article Open Access.

Contact the publishing team. If you are not sure about the routes listed above, publishing staff 

are on hand to help you. Visit www.geolsoc.org.uk/faq for more information.
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M A G G I E  S I M M O N S
Maggie Simmons, Director of Publishing,  
the Geological Society of London, UK.

P R O F E S S O R  R O B  S T R A C H A N
Professor Rob Strachan, University of  
Portsmouth, UK, and Geological Society  
of London Secretary, Publications.

the international consortium of research 

funders, cOAlition S; www.coalition-s.

org), as outlined in figure 2. These include 

publication in our fully OA journal Earth 

Science, Systems and Society (ES3;  

www.escubed.org), or using funding to 

pay for an APC in our hybrid journals that 

have achieved ‘Transformative Journal’ 

status – given by cOAlition S and UKRI to 

journals who agree to steadily increase OA 

content year on year.

The Society has also developed 

transformative read-and-publish 

agreements, which are a sustainable 

mechanism to increase the volume of 

OA content within a hybrid publication. 

These seek to transition an institution’s 

subscription (or ‘read’) spend over time 

to fully OA publishing in the Society’s 

journals and books. The Society has 

around 50 transformative read-and-

publish agreements globally, including 

27 in the UK, which allow corresponding 

authors in eligible institutions to publish 

on an OA basis and have their APC waived. 

Eligibility is identified by our staff at article 

submission, and this is one of the simplest 

routes to complying with an OA mandate. 

The Society’s transformative routes are 

having a quick and positive impact, leading 

to the volume of published OA content 

increasing from 10% in 2021 to 19% in 2022.

OA is not synonymous with lower quality 

and all articles submitted to the Society 

receive the same service and un-biased 

review. For those who do not wish, or 

are unable, to publish OA in our hybrid 

journals (shown in figure 3) or books, 

publication will continue to be at no cost 

to the author. We also offer a generous 

range of discretionary APC waivers for OA 

publication in ES3.  

Fairness and transparency

We are a long-time supporter of the 

San Francisco Declaration on Research 

Assessment (DORA; www.sfdora.org) 

and have for many years presented 

journal metrics transparently on our 

website and in context. We allow pre-

printing and also have an openly available 

transparent pricing mechanism ensuring 

that subscription income is not gained 

for articles for which we have received an 

APC, otherwise known as ‘double dipping’. 

The Society seeks to keep our APCs as 

low as possible while also ensuring that 

costs are covered now and in the future. 

Our transformative agreements are fairly 

costed, administratively simple for authors 

and librarians and, most importantly, are 

unlimited, which means they do not run 

out midway through the year. 

The Geological Society operates at a 

scale, and with a philosophy very different 

to that of the large commercial publishers, 

though we are often lumped together 

as a homogenous industry. As a self-

publishing Society, we have the flexibility 

to determine our own path to OA that 

is most appropriate for us. We have a 

responsibility to ensure that the Society is 

financially stable, that we are inclusive and 

that the quality of service and content that 

we are known for is maintained. We do not 

have all the answers, but we have made 

clear forward progress and will continue 

to have our membership, the geoscience 

community and society as a whole at the 

forefront of our decision-making. 

Hybrid Publications 
(authors choose to publish behind a paywall or Open Access)

Journal of the Geological Society Geological Society Special 

Publications

Quarterly Journal of Engineering 

Geology and Hydrogeology

Engineering Geology Special 

Publications

Petroleum Geoscience Geological Society Memoirs

Geoenergy (new for 2023) Geochemistry: Exploration, 

Environment, Analysis

Scottish Journal of Geology Proceedings of the Yorkshire 

Geological Society

Fully Open Access Publications

(require payment of an APC or a waiver)

Earth Science, Systems and Society (ES3)

The Society seeks to keep our article processing charges 
as low as possible while also ensuring that costs are covered 
now and in the future. Our transformative agreements are 
fairly costed, administratively simple for authors and 
librarians and, most importantly, are unlimited, which 
means they do not run out midway through the year

Figure 3: List of Geological Society publications
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VIEWPOINT
S E N D  Y O U R  L E T T E R S  T O G E O S C I E N T I S T @ G E O L S O C . O R G . U K A N D  T W E E T  U S  A T @ G E O S C I E N T I S T M A G

F O R  G U I D A N C E  O N  S U B M I T T I N G  A  C O L U M N ,  S E E  G E O S C I E N T I S T . O N L I N E

DEAR EDITORS,

I read with interest Beswick 

and Gibb’s proposal for 

disposing of higher grade 

long-lived nuclear waste in 

deep c.5.0 km boreholes 

(Geoscientist 32(3), 10-11, 

2022). I have no experience 

with nuclear waste, but I have 

over 40 years’ experience of 

drilling (onshore and o� shore 

to 7.3 km) learning much about 

the subsurface behaviour 

of rocks, and the potential 

risks to borehole stability. 

Rocks don’t always behave as 

expected during and post-

drilling, despite often extensive 

evaluation and modelling of 

nearby borehole data. 

Metamorphic high-grade 

basement complex rocks may 

initially appear ideal for the 

long-term, stable storage of 

nuclear waste in boreholes. Yet, 

case studies such as the very 

deep KTB (9,101 m) borehole 

drilled in Bavaria, Germany, 

and the ultra-deep Kola SG3 

(12,262 m) borehole drilled 

in the Kola Peninsula, north-

western Russia, show that this 

is not necessarily so. These 

scientifi c boreholes were 

plagued with stability problems 

mainly due to horizontal 

stresses, with numerous 

breakout caving zones. The 

consequent borehole rugosity 

made vertical drilling di�  cult 

with frequent stuck pipe 

incidents, the severity of which 

sometimes led to expensive drill 

string severing, plugging-back 

and side-tracking the holes.

These boreholes also 

encountered zones of 

unexpected permeability, with 

the loss of drilling circulation 

fl uids and brine fl ows at depth 

in seemingly hard, impervious 

rocks. The Kola SG3 borehole 

recorded copious infl uxes of 

hot, mineralised brine fl ows 

between 4.5 and 9.0 km, as 

well as a hydrogen gas infl ux to 

surface. Underground blowouts 

(cross-fl ow), where fl uids 

fl owing out from a higher-

pressure infl ux zone migrate 

into the uncased open hole 

or behind the casing and into 

lower-pressure loss-circulation 

zones, are usually tricky to deal 

with and have the potential for 

serious post-drilling long-

term consequences. In the 

petroleum industry, once 

the hole has been drilled and 

cased-o� , cement is pumped 

into the annulus between the 

casing and borehole to seal o�  

the permeable zones. However, 

achieving a perfect ‘cement 

job’ to ensure zonal isolation 

is often di�  cult. Shear zones 

can also occur, with brittle 

deformation. Earthquakes and 

seismic tremors from post-

glacial isostatic recovery can 

cause ‘slippage movements’ 

along deep sub-seismic faults 

or re-opening fractures allowing 

groundwater movement and 

hydraulic connectivity. 

Drilling a slim-diameter, pilot 

hole to establish the suitability 

of subsurface geology is pre-

requisite for a deep borehole, 

yet the deep geology of the 

pilot hole may not be entirely 

representative – I have 

frequently observed faults, loss-

circulation zones and variations 

in rock properties in the drill 

hole that were not evident in 

the adjacent pilot or abandoned 

hole section. Maintaining 

verticality in deep and hard 

basement rocks can be di�  cult 

meaning the pilot hole may 

be crooked (as observed at 

the KTB and Kola SG3 holes) 

resulting in signifi cant lateral 

o� set between the two holes. 

The project may have to budget 

for the worst-case scenario 

of abandoning a costly deep 

borehole due to unsuitable 

geology that was not evident 

from the pilot hole, meaning 

deep boreholes are not always 

that cost e� ective.

Once the borehole has been 

drilled and stabilised, and the 

nuclear waste disposed of, the 
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The Kola super deep 
borehole, north-

western Russia 

Storage 
not disposal
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Cassia Johnson
@cassiajohnson
Our blog was published by 
@geoscientistmag! Responsible 
exploration was a key discussion theme 
(& a great panel) @minesandmoney 
London this week. We think that 
exploration geologists have a major role 
in responsible mineral sourcing

Dr Rebecca Williams
@Volcanologist
We chose @geoscientistmag as an outlet 
because it reaches 
those in the 
private and charity 
sectors as well as 
academia but 
also, because 
open access 
online articles go 
up to expand the 
reach beyond the 
(very lovely) glossy 
mag dissemination 

Hannah Bird
@HannahC_Bird
I am delighted to have joined 
@geoscientistmag’s Contributors Team, 
with my fi rst feature now live. It was 
fascinating to interview 
Professor Martin Freer 
(@unibirmingham/@bhamenergy/
@EnergyRA) on technologies for 
decarbonising residential heating.

because it reaches 

private and charity 

(very lovely) glossy 
mag dissemination 

borehole is sealed. But do we 

really know what the long-term 

lifespan of such a borehole 

and its sealing elements will 

be? Oil and gas wells have 

only been in existence for 

around a century. Expecting 

the seals and casing of nuclear 

waste boreholes to maintain 

integrity for tens or hundreds 

of thousands of years seems 

like a reckless act of faith. 

Damaged casing or leaking 

waste cannisters coupled with 

future fl uid migration could be 

disastrous. The migration of 

radioactive fl uids, which could 

lead to cross-fl ow or reach the 

surface, would be very di�  cult 

or impossible to fi x. Future 

generations will not thank us.

Trying to retrieve radioactive 

waste from a deep borehole 

is likely to be hazardous, if not 

impossible if the casing has 

deformed or ruptured. I think 

our radioactive waste should 

be stored in a relatively shallow, 

monitored underground 

warehouse repository from 

which retrieval is possible 

– storage not disposal. 

French law currently requires 

companies to build a retrievable 

scheme; meaning that for the 

fi rst few hundred years at least, 

they can remove the waste 

should future generations fi nd 

a better disposal method. 

ANDY MOFFAT 

Andy Mo� at is a retired geologist living 

in Strathpe� er, Highland Scotland. 

DEAR EDITORS,

I was interested by Nina Morgan’s point 

(Geoscientist 32(4), 32, 2022) regarding the 

surprising reluctance of William Buckland [1784 – 

1856] to support the new project for the Oxford 

University Museum of Natural History in the 

19th century.

To be fair to Buckland, he may well have 

had a reasonable basis in 1847 for arguing that 

there would be insu�  cient demand among 

undergraduates for the study of Natural 

Science. From the reform of the University of 

Oxford’s curriculum at the very end of the 18th 

century (to replace the medieval system of 

disputations by more modern examinations), 

and up until 1850, the undergraduate course, 

both at Honours and Pass level, was a general 

course in Classics, Mathematics and Divinity. 

It was designed for future Anglican clergy, 

as well as young members of the aristocracy 

and gentry. The Mathematics element 

contained Applied Mathematics, including 

Mechanics and some Optics and Astronomy, 

as illustrating applications of Plane and 

Spherical Trigonometry, and thus bordered 

on Physics, but did not extend into Natural 

Science more generally.

When Buckland was lecturing on Geology, 

attending those lectures was not part of the 

curriculum, but simply an optional extra for 

those who might be interested. Buckland might 

have had a point in suggesting that the studious 

who might be interested in such topics were 

under pressure to focus their time and energy on 

subjects in which they would be examined.

That changed in 1850 when two new Final 

Honours Schools, in Natural Sciences, and 

Modern History and cognate subjects (the latter 

chiefl y Law), were introduced as alternatives to 

Mathematics for the later part of the course. 

(Classics and Divinity remained compulsory for 

some time thereafter.) It was that change that 

enabled the new museum to make a signifi cant 

contribution to the teaching of Natural Science at 

Oxford. However, in 1847, Buckland may simply 

have been making a practical point.

R I C H A R D  T R O U N S O N

Richard Noy Trounson is a former in-house lawyer with 

British Coal who continues to work part-time for a large law 

fi rm. He is a member of the History of Geology Group and 

of the Home Counties North Regional Group of the Society.
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•   Bram, K. et al. (1995) The 
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superdeep telescope into the 
Earth’s crust. Schlumberger 
Oilfi eld Review. 4-22.

•   Kozlovsky, Y.A. (1987) The 
superdeep well of the Kola 
Peninsula. Springer, 587 pp.
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Volcanic risk cannot be fully understood without the perspectives of those 
who experience it. Jenni Barclay and colleagues report on efforts to work with 
communities to understand and reduce risk, as part of the STREVA Project 

PARTNERSHIPS FOR 
THE SUSTAINABLE 
DEVELOPMENT GOALS

VOLCANOES  
 AND PEOPLE: 
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T
H E  P R I M A R Y  A I M  of the 

Strengthening Resilience 

in Volcanic Areas (STREVA; 

www.streva.ac.uk) project, 

an interdisciplinary project 

funded by the UK Natural Environment and 

the Economic and Social Research Council 

between 2012 and 2019, was to understand 

and reduce volcanic risk. Our experience as 

partners in this project across UK universities 

and monitoring agencies in Ecuador, 

Colombia and the Eastern Caribbean has 

shown that volcanic risk cannot be fully 

understood without the perspectives of 

those who experience it, as well as those 

who have to respond during crises. Here we 

share the lessons we have learned about 

our process of understanding risk together, 

and the value that partnerships bring to 

reducing future risk.

Imperative for change
During the past decade, the costs of 

impacts following disasters have increased 

by 400%, even though around 50% of 

disaster impacts can be foreseen with 

varying degrees of confi dence (UNDRR, 

2022). The United Nations 2015–2030 

Sendai Framework for Disaster Risk 

Reduction (SFDRR) enshrines concrete 

actions for the international community 

to protect development gains from the 

deleterious impacts of disaster. 

Geoscientists have much to o� er in 

addressing these actions: there is a clear 

focus in the SFDRR on improving early-

warning systems and understanding 

the hazards – we can do better than 

predicting 50% of impacts. Another critical 

challenge is to avoid creating new risks, 

while identifying and reducing existing 

risk sources.

This is easy to say, but more complex 

to enact. We live on a dynamic planet 

consisting of complex interconnected 

systems, and the soothing rhythm of the 

seasons is being increasingly disrupted 

by ‘unprecedented’ hydrometeorological 

events that compound vulnerabilities and 

the e� ects of other hazardous events. 

The whisper for radical transformation 

in disaster risk reduction is turning into 
Tungurahua Volcano above 

the city of Baños, Ecuador
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Funding for hazard 
analysis and fully 
functioning 
monitoring systems is 
not a given in many 
countries
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a cry, and the imperative for change is 

growing. We need to consider the systemic 

nature of disaster risk and prioritise change 

that offers the most benefit to those 

with the greatest vulnerabilities, while 

acknowledging that ready gains can still 

come from improved hazard knowledge 

and monitoring. Simply put, as geoscientists 

we cannot prioritise transformation without 

understanding and addressing risk as lived 

by those affected by it. Without improved 

collective progress in tackling disaster risk – 

and soon – we are pulling at the very roots 

of sustainable development.

Volcanic settings
Disaster risk reduction, applied to volcanic 

settings, serves as a valuable case study 

for these challenges. Volcanic eruptions 

themselves are never singular; they are 

sites of multi-hazard generation, including 

ash, lava flows, bombs, pyroclastic density 

currents and lahars. 

These create multiple impacts, from 

trashed infrastructure, compromised health 

and disrupted water supplies, to scorched 

vegetation and agriculture. The hazards vary 

wildly across spatial and temporal scales, 

interacting with other local hazards such 

as rain, earthquakes and unstable ground. 

Most importantly these are mediated and 

amplified by vulnerabilities both existing 

and new: for example, communities can be 

too impoverished to prepare for volcanic 

eruptions or too distracted by other 

challenges to prioritise action. 

Volcanic hazard analysis offers insights 

into likely scenarios in the event of an 

eruption, and monitoring systems detect 

early signs of ‘unrest’ or escalation at 

potentially active volcanoes. Despite this 

value, funding for hazard analysis and fully 

functioning monitoring systems is not a 

given in many countries. Support to better 

understand vulnerabilities and community 

priorities can trail behind that. The extended 

timescales of volcanic quiescence can curb 

enthusiasms for the long-term value of 

these measures. Without contextualisation 

and broader understanding, the fact that 

hazard messages have been shared in a 

timely manner is no guarantee they will be 

Tungurahua, an active stratovolcano, rises 
above the small thermal springs town of 
Baños de Agua Santa (elevation 1,820m, 
population 14,653) in Ecuador 
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in-country evidence-gathering exercises 

that brought together STREVA researchers 

with in-country scientists, local decision 

makers, emergency managers and citizens. 

Our consequent research programme 

investigated the aspects uncovered at 

those workshops. We found that in every 

setting the eruptions had exerted a strong 

infl uence on livelihood trajectories in 

the longer term, tending to exacerbate 

pre-existing inequalities. The success and 

e� ectiveness of communication processes 

is a key feature in adaptation and recovery 

across all settings. 

Lived experience
In the fi rst instance, we were surprised 

at the force for risk reduction that was 

unleashed by celebrating and sharing 

lived experiences of eruptions. By trying 

to push beyond a quick ‘look-listen’ and 

creating opportunities for both sharing 

and discussion, we not only generated 

important insights for our analysis, but 

these conversations created valuable 

understood or acted on by people or 

their parliaments. 

A quiet revolution in volcanology in the 

past few decades has demonstrated the 

need for and value of understanding and 

making these connections, both in the 

drama of an eruption and during periods 

of quiescence, by embedding volcanic 

preparedness within the context of other 

challenges to livelihoods. Thus, the STREVA 

Project set out to use recent examples of 

eruptions to further understand volcanic 

risk, and the key drivers of vulnerabilities 

as that risk shifted over the lifecycle of 

an eruption. 

To understand that systemically 

demanded the involvement of many 

partners, which felt complicated and 

di�  cult at times. In the end, we discovered 

that it was the partnerships themselves, and 

the process of sharing, that uncovered the 

most insights into volcanic risk and how to 

arrest its propagation in a crisis. 

Forensic approach
The STREVA Project began with a scoping 

phase, which provided us with an excellent 

start. Our focus was on the analysis and 

reduction of volcanic risk, but as a team 

we decided to also concentrate on the 

hazards associated with lahars and the 

remote sensing of unrest and eruptions. 

This created some exciting new science 

(which we have reported on elsewhere). 

For monitoring agencies, these insights 

present both current challenges and new 

opportunities for improving monitoring and 

hazard analysis.

We also took a ‘forensic’ approach to 

understanding the drivers of risk. That is, we 

sought to understand how risk was created 

via the dynamic interaction between 

spatial and temporal variations of volcanic 

activity and pre-existing social and physical 

vulnerabilities. Specifi cally, we looked at 

past eruptions from four volcanoes: the 

‘twinned’ Soufrières of La Soufrière Volcano, 

St Vincent and Soufrière Hills Volcano on 

Montserrat, Tungurahua in Ecuador, and 

Nevado del Ruiz in Colombia. Each setting 

presents di� erent eruptive and social and 

cultural contexts to examine.

We started with the premise that 

experience of these eruptions is as 

important a dataset as the numerical 

records left behind by hazard analysis and 

monitoring data, so began in each setting 

with workshops. These were intensive 

We cannot prioritise transformation 
without understanding and addressing 
risk as lived by those a� ected by it
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Interdisciplinary fi eldwork is a fantastic 
way to share knowledge. STREVA 

partners on a drone-ash-community 
scoping trip to Cotopaxi in Ecuador 

Members of the St Vincent National 
Emergency Management Organisation 
describe community vulnerabilities 
during a STREVA workshop
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THE POWER OF 
PARTNERSHIPS 
This article is dedicated to the power of 

partnership in enacting research that aims 

to enhance global sustainable development. 

We describe perspectives from a project 

that was rooted in active research, where we 

rolled our sleeves up and worked together in 

the fi eld. Here are our key conclusions: 

• Build in time to refl ect and adapt.

•  Projects of this nature, where research 

focus can shift as perspectives are 

shared and propagated, requires clarity 

of purpose at the outset and continuous 

communication as the project adapts.

•  There should be shared responsibilities 

and benefi ts to being in the project for 

everyone. If that is not true, try to fi x it. 

•  Not everyone needs to be involved in all 

aspects of an interdisciplinary project. 

•  If you want to understand community 

perspectives on a problem, you need to 

respect that involvement. Create time and 

resource to do that in your proposal.

Although projects like these can be 

rollercoaster rides, the perspective on risk 

and how volcanic hazards are situated 

within complex ecosystems of risks, 

pressures and opportunities, has made us 

reassess how we think about volcanoes 

and the impacts of their eruptions.

tools for communication and enhanced 

preparedness for us. 

Across most settings, a critical feature 

was the important and attritional impacts 

of living with volcanic ash. We had not 

identifi ed ash as a critical focus during 

our scoping phase, but it became clear 

that the systemic nature of volcanic ash 

impacts a� ects crisis response and also 

community recovery, both physically 

and mentally. These insights drove us to 

explore new ways to think about modelling 

volcanic ash.

A third feature of our forensic work was 

the clear importance of the long-term 

compounding drivers of vulnerability, such 

as uneven access to education or weakened 

infrastructure, in enacting mitigations. 

These long-term drivers contributed to 

the creation of risk by the marginalisation 

of particular groups, tensions around land 

use and accessibility during crises, and 

the compounding impacts from multiple 

hazards intersecting with recovery. This 

pushed our ‘forensic’ analysis back further 

in historical time than we had anticipated – 

particularly in the Caribbean – and we also 

explored such historical drivers in Ecuador 

and Colombia in later projects. 

While working in wide partnerships 

o� ers positive values to projects of 

this nature, it isn’t easy, and the process 

of knowledge generation and exchange 

is necessarily slow and complex. Too 

often we only emphasise the ‘success’ 

and it is important to lift the lid on 

that both for fellow geoscientists and 

funders of research. 

Valuing communities’ input
There is an enduring tension implicit in 

projects where research is conducted 

in one country but funded by another. 

Project researchers collaborating with local 

scientists will tap into their partnerships 

and relationships to achieve results without 

necessarily being able to share in the 

funding. Further, the insights we gained from 

working with communities also meant that 

we were ‘extracting’ information from them, 

so it was important to value their time and 

expertise too. 

We tried to tackle this by being open and 

communicative, and showing we valued 

one another’s time (in addition to saying 

we did). We didn’t always get that right; if 

not it was better to share that and correct 

it. There is nothing worse than the silent 

embarrassment of a misplaced initiative 

that no-one thinks is worth the time! 

Our emphasis on putting research 

into action during STREVA allowed us to 

produce many ‘unconventional’ research 

outputs (such as fi lms, artwork and mobile 

exhibits; www.streva.ac.uk/outputs). 

These also served as representations to 

Our emphasis on putting research into 
action during STREVA allowed us to produce 
many ‘unconventional’ research outputs 
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Community, fi lmmakers 
and researchers sharing 
knowledge in Colombia
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•   Hicks, A. et al. (2017) Int. J. Disaster Risk 
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•   Phillips, J. et al. (2019) Global Assessment 
Report on Disaster Risk Reduction (GAR 2019); 
www.preventionweb.net 

•   The Sendai Framework for Disaster Risk 
Reduction 2015-2030; www.undrr.org

•   The STREVA Project; www.streva.ac.uk 

•   The STREVA Project YouTube Channel;  
www.youtube.com/user/strevaproject 

•   The STREVA Project. Forensic analysis;  
www.streva.ac.uk

•   The STREVA Project. What do we have in 
common? Narratives as a reflexive tool to 
understand citizen science initiatives;  
www.streva.ac.uk 

•   The United Nations Office for Disaster 
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Reduction (UNDRR); www.undrr.org 
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Although STREVA worked well in the 

communities we studied, it has fallen 

to subsequent research projects and 

our partners to enact broader changes 

to practice and policy. Perhaps we did 

not have enough time to do that, but an 

important lesson to take away from this  

is the importance of valuing every 

researcher, their perspectives and potential 

for leadership. To embed enduring lessons 

or encourage transformative change, 

the future leaders involved in the original 

project will be that change if they valued 

the lessons they learned from their 

involvement! 
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communities of their involvement, adding 

value for them. 

Although we argue that understanding 

risk in a systemic, implicitly interdisciplinary 

way is important, there is also much 

work to be done on tackling ‘disciplinary’ 

dimensions of risk. 

A wider scope
Along the way, we learned that we could 

separate different areas out and still allow 

researchers to feel part of a wider context. 

We would liked to have reserved funds to 

come together again as a team at the end 

of the project, especially to share learning 

between settings. 

We were lucky to have a research 

project that initially lasted for five 

years, and which we extended to seven 

years through various add-on funding 

opportunities that emerged from the 

project. Time is the most precious 

‘commodity’ for research projects and 

partnerships of this nature. Whatever time 

you think you need initially, double it (if  

you can). Funders and grant reviewers 

please note!

STREVA partners with local school 
children during the 'Forensic 

Workshop' in Colombia
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H
A L I T E  (salt) dissolves 

rapidly in the presence of 

circulating groundwater and 

subsidence – both natural 

and anthropogenic – has 

impacted Cheshire.

Here, extensive Triassic-age halite 

deposits are present in two units: the lower, 

Northwich Halite Member and the upper, 

Wilkesley Halite Member. Dissolution of the 

lower unit in north Cheshire has created 

subsidence features, including water-fi lled 

depressions that are referred to as the 

‘Knutsford Group’ of meres (lakes). Whilst six 

of the meres are natural and largely of post-

glacial age, the seventh, Melchett Mere, is 

completely anthropogenic. It is attributed to 

historical uncontrolled (wild) brine pumping, 

principally around Plumley and Northwich, 

located 7.3 and 9.0 km, respectively, south 

of Melchett Mere. Wild brine pumping has 

also accentuated many of the natural meres 

(Serridge & Cooper, 2022).

Dissolution 
Natural halite dissolution subsidence 

features in north Cheshire relate mainly to 

advance and retreat of the Devensian ice 

sheet, followed by the establishment of the 

natural pre-anthropogenic hydrogeological 

regime. This caused brine movement 

towards low areas and the development 

of brine springs (Cooper, 2020), locally 

referred to as ‘wiches’ (with the term 

captured in local place names, such as 

Nantwich, Northwich and Middlewich). 

Exploited since pre-Roman times, these 

natural brine springs later became the 

main salt-producing areas in Cheshire, 

particularly in the late 19th to early 20th 

centuries, when an expanding salt and 

chemicals industry developed. 

Colin Serridge discusses halite dissolution subsidence in the 
Knutsford Seven, a group of meres in north Cheshire, UK

HALITE KARST 
GEOHAZARDS

Salt is processed at a 

saltworks in Cheshire, 1931
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Dissolution largely occurs at the top 

of the halite deposits, where collapsed 

insoluble residues along with collapsed 

strata remain as a collapse breccia. The 

basal contact between these superfi cial 

collapse breccia structures and the 

underlying halite is referred to as ‘wet 

rockhead’ (Bell, 1975; Cooper, 2020), 

while ‘dry rockhead’ refers to the dry 

contact between halite and overlying 

dry mudstone. Historic, uncontrolled 

wild brine pumping in ‘wet rockhead’ 

areas, including from abandoned 

unstable fl ooded mines in and around 

Northwich, for example, led to severe 

subsidence problems. Brine dissolution 

channels (brine runs) can extend many 

kilometres away from the abstraction 

points; freshwater drawn into the 

system to replace the removed brine 

accentuated the dissolution, creating 

artifi cial halite karst.

Subsidence wave
The mechanism of subsidence that 

is attributed to salt dissolution and 

brine removal has been described as 

analagous to that of longwall coal 

mining subsidence (Evans et al, 1968). 

As the subsidence develops, a wave 

of deformation progresses around the 

subsiding land, fi rstly causing extension, 

followed by compression. Surface 

fractures and subsidence slip scars can 

be reactivated into compression features 

with the intervening areas pushed up in 

the opposite direction. Such features are 

observed at Melchett Mere (Serridge & 

Cooper, 2022). 

The morphological and 

geomorphological characteristics of 

both natural and anthropogenic-induced 

halite dissolution subsidence features are 

similar, meaning the cause can only be 

attributed using temporal evidence for 

their formation, such as historical maps 

and aerial photographs, as well as airborne 

light detection and ranging (LiDAR) data 

(which provides more recent high-

resolution information about subsidence 

features and slip scars). 

Persistent instability
Wild brine pumping in Cheshire halted 

in 2006. However, the possibility of 

continued natural dissolution and 

metastable cavities remains. Further 

research is needed to ascertain the 

precise routes for brine in the subsurface, 

particularly given the implications for 

infrastructure development, such as HS2 

in north Cheshire (Serridge & Cooper, 

2022). Future changes to the groundwater 

regime may also impact the long-term 

stability of these features, particularly if 

the groundwater cannot be satisfactorily 

controlled. 

Exploited since pre-Roman times, these 
natural brine springs later became the main 
salt-producing areas in Cheshire, particularly 
in the late 19th to early 20th centuries

Tension (slip scars) on the edge 

of the subsidence depression 

occupied by Melchett Mere

F U R T H E R  R E A D I N G
A full list of further reading 

is available at geoscientist.online.
•   Bell, F.G. (1975) J. Eng. Geol. 9, 237-247.
•   Cooper, A.H. (2020) Engineering Geology 

SP 29, 369-387.
•   Evans, W.B. et al (1968) Memoir of the 

Geological Survey of Great Britain 
(England & Wales), Sheet 110.

•   Serridge, C.J. & Cooper, A.H. (2022) 
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the generosity of enthusiastic 

amateurs. While soliciting 

donations of interesting 

stones to illustrate the 

geology of Britain in the columns of the new 

Oxford University Museum (now Oxford 

University Museum of Natural History), the 

geologist John Phillips [1800 – 1874] tapped 

into a rich vein of enthusiastic amateur 

geologists among the Scottish aristocracy. 

One donor of stone for a museum column 

was the Scottish nobleman and Liberal 

politician John Campbell, the 2nd Marquess 

of Breadalbane [1796 – 1862], who wrote 

to Phillips from his Highland estate near 

Taymouth on 1 November 1855 to say:

“I shall have very great pleasure in giving 

every facility to process the Syenite from Ben 

Cruachan that may be required for the New 

Museum at Oxford… [and] If there are any 

other rocks on my property which would be 

useful to the New Museum pray let me know 

and I shall do my best to provide these.” 

Ben Cruachan, located east of Oban 

at the north-eastern end of Loch Awe, is 

the highest point in Argyll and Bute, and 

perhaps fi rst summitted by the  geologist 

John MacCulloch [1773 – 1835] in 1811. 

The ‘syenite’ – actually a granite containing 

pink and white feldspar – was admired by 

Phillips who referred to it as ‘the beautiful 

mottled granite of Cruachan’. It now 

appears as Column 5 in the Museum.

Local knowledge
Although Breadalbane may have mistaken a 

syenite for a granite on this occasion, there 

is good evidence that he was knowledgeable 

about his local geology and mineralogy. He 

was convinced that the Scottish mountains 

could supply an abundance of metallic ores 

and employed a German expert to prospect 

his property. Although this project was 

not a success, Breadalbane continued to 

work his mines at Tyndrum even at a loss. 

Nevertheless, he felt confi dent to discuss 

the local geology with Roderick Murchison 

[1792 – 1871] and he certainly knew how 

to recognise hornblende when he saw it. 

While touring through the western Highlands 

as part of his e� orts to unravel the very 

complex geology there, Murchison visited 

the Marquess of Breadalbane in 1860.

As Archibald Geikie [1835 – 1924] recalled 

in his book, Scottish Reminiscences, 

Murchison remarked to the Marquess that:

“… one great di� erence between the 

oldest rocks of the north-western and those 

of the Central Highlands lay in the presence 

of abundant hornblende in the former and 

its absence from the latter. ‘Stop a bit, Sir 

Roderick,’ interrupted the Marquess. ‘You 

come with me to-morrow, and I’ll show you 

plenty of hornblende.’ Next day a walk was 

taken across a tract of moor near the Black 

Mount, Sir Roderick accompanying some 

ladies, while the chief marched on in front. At 

last when the rock in question was reached, 

the Marquess shouted in triumph, ‘Here’s 

hornblende for you.’ And he was right, as 

Murchison, with a queer non-plussed look 

on his face, had to admit.” 

What Murchison – notorious for believing 

he was always right – said in response was 

not reported. And as Geikie was a protégé of 

Murchison, he provided no further details! 

Sources
•   Geikie, A. (1906) Scottish Reminiscences. James 

Maclehose & Sons, 447 pp.
•   Gutteridge, P. (2022). A talk given to The 

Warwickshire Geological Conservation Group, 
available to view at www.nwhgeopark.com 

•   Morgan, N. & Powell, P. (2022) A Story in 
Stone: The Geology of the Oxford University 
Museum. Geologica Press, 160 pp.; www.
gravestonegeology.uk 
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Enthusiastic amateurs
Nina Morgan highlights the value of local knowledge
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W
H E N  T H E  U N I T E D 

N A T I O N S  adopted 

the Millennium 

Development Goals 

(MDGs) in September 

2000, few academics cheered the 

politicians’ lofty ambitions to change the 

world. Many of the MDG targets, which the 

191 UN member states pledged to achieve 

by 2015, seemed like empty promises, 

especially after the disappointments of the 

Earth Summit in Rio de Janeiro in 1992. 

By 2015, good progress had been made 

for some of the MDG targets, especially 

related to health. 

The UN Sustainable Development Goals 

(SDGs) cover the period 2015–2030 and 

the publishing landscape has evolved 

considerably. Scholarly publishers are 

responding much more positively to the 

SDGs, helping to facilitate discussion and 

inform on progress.

Focus on health
John McArthur and Christine Zhang from 

The Brookings Institution, USA, looked at 

the coverage of the MDGs, which ran from 

2000 to 2015, in the popular media and in 

12 academic journals (McArthur & Zhang, 

2018). Between 2002 and 2014, the journal 

that published the most articles referencing 

the MDGs was The Lancet (1,223 articles), 

followed by World Development (176 

articles), Nature (75 articles), The New 

England Journal of Medicine (35 articles) 

and Science (26 articles).

The Lancet, which celebrates its 

bicentenary later this year, has been 

addressing societal challenges relating to 

health in its pages since it was launched 

in October 1823. In 1850, Thomas Wakley 

and his editors wrote:

“One of the noblest attributes of our 

profession is its practical humanity towards 

the poor. The medical man is often, in 

truth, the natural defender of the poor and 

needy against oppressive laws, and against 

the vicious errors of our social régime.”

Over the past 20 years, since the 

publication of the ground-breaking Child 

Survival Series, the editors have developed 

the journal to become one of the leading 

Few scholarly publishers 
covered the Millennium 
Development Goals, but the 
Sustainable Development Goals 
are now a key part of their 
strategy, argues James Butcher

Scholarly 
publishers 
and the SDGs
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voices in global health. The Lancet has 

published important papers on some of the 

key societal health challenges of our times. 

The journal often acted as broker between 

competing research groups; the power and 

prestige of the brand was able to create and 

maintain academic collaborations.

The resulting publications have been 

infl uential, undoubtedly contributing to the 

journal’s strong growth in impact factor (in 

2000 the impact factor was 10.2 and it is 

now 202.7). More importantly, the papers 

have helped to improve the lives of some of 

the world’s most impoverished people by 

creating data sets that could be used to hold 

politicians to account for the MDGs (and 

SDGs) they signed up to.

The Brookings researchers clearly 

demonstrated that The Lancet’s coverage 

of the MDGs was unusual; few journals 

devoted much space to the MDGs, but that 

was soon to change. 

The Sustainable Development Goals
The publishing landscape is now very 

di� erent and publishers are embracing 

sustainability topics like never before, partly 

for corporate social responsibility reasons, 

but mostly because scientifi c output in 

SDG-related topics is rapidly increasing. 

The paper by McArthur and Zhang heavily 

infl uenced me in driving the expansion 

of the Nature Portfolio (along with Sir 

Philip Campbell, Springer Nature’s Editor-

in-Chief, and others) to launch journals 

such as Nature Climate Change, Nature 

Sustainability, Nature Energy and Nature 

Water. These ‘thematic’ journals bring 

together diverse communities of academics 

and policy makers and provide a forum for 

debate, and a home for original research.

The SDGs are much broader in scope 

than the MDGs, which had a strong focus 

on health. This provides many more 

opportunities for scholarly publishers to 

play an important role in communicating 

research, review, and opinion that 

contributes to the SDGs. For example, at 

the end of last year Cambridge University 

Press announced that it is launching a 

new series of OA journals, under the brand 

Cambridge Prisms, covering topics related 

to global society’s greatest challenges. 

Furthermore, Oxford University Press’s new 

line of open access journals includes titles 

on climate change, energy, digital health, 

and infrastructure and health.

Open Access publishers are also 

launching new journals on sustainability 

topics. In 2021, PLOS announced fi ve new 

journals – its fi rst launches in 14 years – 

covering climate change, sustainability, 

water, digital health, and global health. 

Frontiers also has a sustainability landing 

page that hosts content from nine journals. 

However, the fastest growing journals are 

published by the Multidisciplinary Digital 

Publishing Institute (MDPI): Sustainability

published 17,394 articles in 2022 and 

International Journal of Environmental 

Research and Public Health published 

17,445 articles. To put those numbers into 

context, Scientifi c Reports published 22,653 

articles last year and PLOS One published 

16,069. It’s quite possible that either this 

year or next the world’s largest journal 

will be published by MDPI and will publish 

content related to sustainability.

Human society is facing signifi cant and 

unprecedented challenges. Now, more than 

ever, the academic community needs to 

step up and do whatever it can to catalyse 

political change. Scholarly publishers are 

increasingly playing a key role in facilitating 

that discussion by convening academics and 

policy makers, and by publishing research 

that measures and informs progress towards 

the SDGs. 

The publishing landscape is now very 
di� erent and publishers are embracing 
sustainability topics like never before...
mostly because scientifi c output in 
SDG-related topics is rapidly increasing

F U R T H E R  R E A D I N G
A full list of further reading is available 

at Geoscientist.Online.
•   Irfanullah, H. (2022) SDG Publishers 

Compact: Where Do We Stand Now? 
The Scholarly Kitchen, Society for 
Scholarly Publishing.

•   McArthur, J.W. & Zhang, C. (2018) Global 
Policy 9(3), 313-326.

THE SDG 
PUBLISHERS COMPACT
The SDGs Publishers Compact was 

launched two years ago as a collaboration 

between the United Nations and the 

International Publishers Association (www.

un.org/sustainabledevelopment/sdg-

publishers-compact/). Many scholarly 

publishers have signed up to the Compact, 

which commits them to deliver on ten 

action points. Unfortunately, the action 

points are rather generic and aren’t 

SMART (specifi c, measurable, achievable, 

realistic, time-bound), but that’s perhaps 

understandable given the di� erent focus 

and capabilities of the signatories. There’s 

an obvious risk that publishers can sign 

up to the compact, benefi ting from good 

PR in the process, and then fail to follow 

up (or report on) their commitments. 

Dr Haseeb Irfanullah provides an excellent 

critique of the SDG Publishers Compact 

(Where Do We Stand Now? The Scholarly 

Kitchen, 2022).

J A M E S  B U T C H E R
James Butcher is a strategy 
consultant at Clarke & Esposito 
and writes the Journalology 
newsletter. He started his 
publishing career as an editor 

at The Lancet before moving to Springer Nature, 
where he was Vice President of the Nature journals 
until February 2022.
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Colour is a prevailing way to 
communicate geological concepts, so 

how can such information be conveyed 
to those who are colour blind? Ryan 

Wakeling and Torquil MacLeod explore 
opportunities to enhance inclusivity

G
L O B A L LY,  C O L O U R 

V I S I O N  D E F I C I E N C Y 

(CVD) or colour blindness 

affects approximately 1 in 

12 men (8%) and 1 in 200 

women (0.5%). CVD has the potential to 

dictate career paths. From a young age, 

Ryan dreamt of becoming a pilot; that 

swiftly changed after discovering he had 

CVD. Careers such as aviation, engineering, 

medicine, and military forces all involve or 

rely on correct colour identification.

Despite the prevalence of CVD, we have 

found that colour vision deficiencies can 

CVD (or colour blindness) 

affects people’s ability to 

perceive different colours

Colour and communication
 in geoscience

READ MORE  
The full version of this 
article is available at 
Geoscientist.Online



33GEOSCIENTIST.ONLINE  |  SPRING 2023

U N E A R T H ED |  R EP O R T

Figure 1: William Smith’s 1815 geological map viewed (clockwise from top left) by someone with normal 
vision; protanopia (red-blind); deuteranopia (green-blind); tritanopia (blue-blind). (Credit: The Geological 
Society of London, UK. Archive ref: LDGSL/22).

go completely unnoticed, especially in the 

workplace. Our interactions with others 

and exposure to different documents and 

drawings produced by colleagues reveal 

a lack of understanding of the impact of 

CVD and how it may limit an individual’s 

ability to understand information. This often 

manifests as poorly chosen colour schemes 

for geological maps and technical drawings, 

signage on sites and in offices, and logos 

and symbols, which would lead those with 

CVD to misinterpret key information. While 

our experience is largely from within the 

engineering and construction industry, our 

clients and the end users of our designs 

and illustrations represent a diverse cross-

section of society. Here we outline some 

useful tools to improve our visual outputs.

Colour and ground engineering
Since they were first produced, it has been 

standard practice to use colour to denote 

different rock and soil types on geological 

maps. Figure 1 depicts how those with 

CVD may perceive the colours used on 

geological maps and illustrates how variable 

the perception of some of those colours 

may be, even with the presence of a legend.

Colour is essential for conveying 

information in the ground engineering 

industry. Colour is used to distinguish 

between rock types on ground models and 

geological maps, identify buried services 

on drawings, highlight specific hazards on 

plans, denote quantities on graphs, identify 

minerals in thin section – the list goes on.

The Atkins survey
In November 2022, we surveyed staff 

members in the Ground Engineering 

& Tunnelling department of Atkins, UK, 

obtaining 91 responses from over 300 staff 

members. Our results from these Atkins 

employees revealed that awareness and 

understanding of CVD within the ground 

engineering industry may be limited.

When asked ‘Have you ever been tested 

for colour blindness?’, 50% of respondents 

(46 out of 91) replied ‘No’, which may 

indicate that some individuals do not know 

whether they suffer from CVD. Considering 

the statistical occurrence of CVD globally, 

Our interactions with others and exposure 
to different documents and drawings 
produced by colleagues reveal a lack of 
understanding of the impact of CVD 
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F U R T H E R  R E A D I N G
A full list of further reading is available 

at geoscientist.online.
•   Brewer, C. (2021) ColorBrewer 2.0 Color 

Advice for Cartography;  
www.colorbrewer2.org

•   Crameri, F. et al. (2020) Nat. Comms.  
11, 5444.

•   Katsnelson, A. (2021) Nature 598, 224-225.
•   Randall, I. (2015) Geoscientist 25(3), 16-19.

R Y A N  W A K E L I N G
Engineering Geologist,  
Atkins (a member of the SNC-Lavalin Group),  
Epsom, UK.

T O R Q U I L  M A C L E O D
Associate Geologist,  
Atkins (a member of the SNC-Lavalin Group), 
Glasgow, UK.

WHAT IS CVD?
Colour vision deficiency (CVD) occurs 

when the colour-sensitive cells in the 

eyes, called cones, are either missing or 

do not function as they should. In most 

cases, CVD is caused by a genetic fault, 

although CVD may also develop because 

of underlying health conditions, as a 

side effect of medication, or through 

exposure to harmful chemicals.

There are several types of CVD:  

1) Protanopia, difficulty detecting 

red light; 2) Deuteranopia, difficulty 

detecting green light; and 3) Tritanopia, 

difficulty detecting blue light. Those 

affected by CVD may exhibit a 

combination of traits from more than 

one type.

it may be that more than 20 of our ground 

engineering and tunnelling colleagues 

are affected by CVD. Across the broader 

company and ground engineering industry 

in general there could be a significant 

number of employees (many thousands) 

who are struggling or failing to identify 

key information.

Of those that were tested, 29% said the 

test was carried out during a school or 

standard eye test (or similar), while 12.5% 

said the test was carried out as part of a 

medical examination relating to training 

courses required for work on specific 

sites. This implies that CVD is generally 

only detected whilst testing for other 

sight characteristics and that only a small 

proportion of people – those requiring 

specific medical examinations – may be 

tested for CVD in our industry.

When asked ‘Have you ever had an 

experience yourself or with a fellow 

colleague in the ground engineering 

industry, who is colour blind? ‘, only 

a third (30 out of 91) responded ‘Yes’, 

implying limited experience catering to 

those with CVD.

Comments on the survey showed that 

most individuals only became aware of CVD 

on a case-by-case basis, when a colleague 

had trouble seeing colours presented in a 

specific piece of work. This suggests that 

accommodations for those with CVD within 

the industry may be predominantly reactive 

rather than proactive; making changes 

where required, rather than incorporating 

accessibility within designs and workflows 

from the start. The findings of the survey 

support our personal experience of the 

limited awareness of CVD and the issues 

faced by those with CVD. 

Tools to aid accessibility
At Atkins, the Neurodiversity Network 

and ENABLE Network are two initiatives 

that focus on educating and supporting 

employees by sharing experiences and 

resources related to conditions, visible or 

not, such as CVD.

As we have investigated improving our 

designs and outputs, we found many 

valuable tools to increase accessibility. 

They can be used to plan the appearance 

of outputs in advance and to check the 

accessibility of existing visual outputs. These 

tools include:

•   Microsoft Office Check Accessibility Tool. 

Found under the Review tab, this tool 

highlights aspects of a document that 

could be amended to improve accessibility.

•   Foxit PDF Editor Accessibility Checker. 

Similar to the above, this tool reports on 

the accessibility of PDF documents.

•   Web-based tools, such as Coblis (Color 

Blindness Simulator; www.color-blindness.

com/coblis-color-blindness-simulator/), 

which allows users to upload images and 

screenshots and visualise how it would 

appear to people with CVD.

•   Mobile phone apps, such as Chromatic 

Vision Simulator that allow you to view 

images through your phone’s camera, as 

if through the eyes of an individual with 

different forms of CVD.

Simple techniques, which don’t require 

the use of an app or other tool, can be the 

most effective for increasing accessibility for 

individuals with CVD, for example:

•   Use a variety of methods, other than 

different colours, to convey information 

in images, such as different symbols 

or patterns.

•   When images are used in documents, 

include a stand-alone text description of 

the image that explains what the image is 

conveying. 

•   Highlight important features in images with 

higher contrast.

•   Avoid using red and green or other 

colour combinations that are commonly 

difficult for those with CVD to distinguish 

between. 

Most individuals 
only became aware 
of CVD on a case-
by-case basis, 
when a colleague 
had trouble seeing 
colours presented 
in a specific piece 
of work 
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naturally pairs well with 

visual resources. Textbooks 

use colour graphics, 

photographs, and diagrams 

liberally, and many geological concepts 

are explained using maps and images 

of outcrops. But how can geoscience 

teachers help those with a visual disability 

access this wealth of geoscience imagery 

and knowledge in a way that is meaningful 

and helpful? Now an online resource, 

Accessible 
graphics
Kent Ratajeski explains how tactile images  
can be used in geoscience teaching to increase 
accessibility for visually impaired students

I spent hours making textured graphics, 
clay sculptures, and Styrofoam models 
highlighting concepts I cover in my course

the Geological Tactile Image Repository 

(tactileimages.theiagd.org), puts tactile 

graphics into the hands of geoscience 

students with visual impairments.

Teaching a blind student
In 2017, Sydney Clark, a blind student 

majoring in Public Health, enrolled in my 

Physical Geology course at the University 

of Kentucky, USA. Our school’s Disability 

Resource Center provided much-needed 

assistance as I took on the challenge 

of teaching a blind student. Prior to 

and during the semester, I spent hours 

making textured graphics, clay sculptures, 

and Styrofoam models highlighting 

concepts I cover within my course. Using 

university funds, I purchased raised-relief 

topographic maps and used wax sticks 

to enhance features on those maps for 

tactile discovery.

As part of my accommodations for my 

student, I also used a Harpo ‘Pictures in 

a Flash’ (or PIAF) tactile image maker that 

was available at the Disability Resource 

Center. Using a graphic printed from a 

laser printer onto a special type of swell 

paper, the user feeds this into the PIAF 

machine, which exposes the paper to heat. 

This causes the black printed areas on the 

Im
ag

e: A
m

an
d

a N
elso

n
, U

n
iversity o

f K
en

tu
cky

A student uses 
a tactile graphic 

illustrating seismic 
amplification printed 

with the Harpo 
“Pictures in a Flash” 

tactile image printer
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D R  K E N T  R ATA J E S K I
Dr Kent Ratajeski is a Senior 
Lecturer in the Department 
of Earth and Environmental 
Sciences, University of 
Kentucky, USA.

kent.ratajeski@uky.edu
@KentRatajeski

(Image credit: Pete Camparoni, University of Kentucky)

paper to expand, creating raised areas on 

the paper. Another machine, the TactPlus 

tactile image printer, is now also available 

and has an easier, single-step process. 

After making a few of these graphics with 

the PIAF, I realised that the whole process 

would have been much easier if pre-made 

graphics were readily available. Online 

collections of tactile images already existed 

for various  subjects, but searching for the 

term ‘geology’ on the American Printing 

House for the Blind Tactile Graphics 

Library resulted in only six tactile images 

(compared to 130 images for the search 

term ‘biology’). Realising the need for a 

geoscience-specifi c resource, I eventually 

wrote a grant proposal to the American 

Geophysical Union, which was funded.

A collaborative project
Using a drawing tablet and a list of 

graphics commonly used in introductory 

geoscience courses, I started work on the 

project in 2018. Early in the design process, 

I realised that my self-taught skills in Braille 

and tactile graphic design were limited, 

so I asked Sydney Clark, my now former 

student, to serve as a reviewer for the 

graphics I made. I recruited another expert 

to the project, Donna Lee, a professor in 

the University of Kentucky’s College of 

Education and an expert in Braille and 

tactile graphic design. Most of the web 

design and development was done by Jack 

Reed, a digital designer and web developer 

at Stanford University Libraries. Christopher 

Atchison, Director of the International 

Association for Geoscience Diversity 

(IAGD), o� ered to host the resources on 

IAGD’s website.

Geological Tactile Image Repository 
The Geological Tactile Image Repository 

was released in 2021 . There are currently 

more than 82 images in the repository, 

spanning a diverse range of geoscience 

topics, including tectonics, climate change, 

rocks and minerals, weathering, soils, 

rivers, coastal geology, geological time, 

geological maps and cross-sections, and 

geological structures.

Each entry in the repository is searchable 

using keywords and is available in 

PowerPoint and pdf format. Each fi le 

contains a page with English labels (for 

teachers), Braille labels (for student use), 

and no annotations at all (for when auditory 

explanation is provided by the teacher). 

We followed the principles of tactile 

graphic design and the rules of Grade 2 

(contractional) Braille as much as possible in 

the creation and editing of the graphics.

The Geological Tactile Image Repository 

is freely available for use by all geoscience 

educators and provides quick and easy 

access to tactile graphics illustrating a 

range of topics covered in introductory 

geoscience courses. We expect that the 

repository will be expanded in the future 

to better meet the needs for accessible 

graphics for geoscience education. 

M O R E  O N L I N E
The Geological Tactile Image Repository is freely 
available at tactileimages.theiagd.org

MAKING 
ACCESSIBLE 
GRAPHICS 
For digital imagery, alternative text, 

or alt-text, describes the content of 

an image in words that are read aloud 

by screen readers as an aid for the 

visually impaired. Not every textbook 

is available in this format, but even for 

those that are, complex meaning can 

be lost in the process. For example, 

accurately describing sedimentary 

cross bedding using words alone might 

be unwieldy, but still possible; however, 

describing a continental margin 

subduction zone or a geological cross-

section across the state of Kentucky 

would be much more di�  cult, if not 

impossible. Thankfully, there are more 

direct ways to convey complicated 

graphical and spatial information.

Tactile graphics provide non-textual 

representations of images that can 

be readily accessed by those who 

are blind or have low vision. Tactile 

graphics can be produced by hand, 

using a tactile image printer (which 

imparts a textured surface to a sheet of 

paper or a moulded sheet of plastic), or 

using a 3D printer.

A diagram of a continental margin subduction zone, 
with Braille labels, from the Geological Tactile Image Repository.
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WHEN IT COMES to size and radiogenic 

heat (which is generated by the 

radioactive decay of elements within a 

planet’s mantle and crust), Venus is the 

twin of Earth. This is, however, where 

their similarities end. Venus and Earth 

differ geologically, and one key aspect 

has left a gap in the ongoing geodynamic 

puzzle that is Venus – plate tectonics. 

Plate tectonics, in particular areas 

of active extension where the crust is 

pulling apart, like at spreading ridges and 

behind subduction zones, prevent Earth 

 INBRIEF
T H E  C O N T R I B U T O R S  T E A M  H I G H L I G H T  R E C E N T  D I S C O V E R I E S

from overheating by allowing it to lose 

its radiogenic heat to space. In contrast, 

although Venus has tectonic activity in 

the form of volcanoes and mountains, 

it doesn’t have tectonic plates across its 

surface. This raises the question of how 

Venus loses its radiogenic heat. 

Suzanne Smrekar at the Jet Propulsion 

Laboratory, California, USA, and 

colleagues investigate this heat loss 

mystery. Using altimetry data collected 

by the Magellan spacecraft during NASA’s 

mission to Venus in the early 1990s, 

the team estimate the thickness of 

Venus’ crust beneath specific volcano-

tectonic features on the planet’s surface, 

termed coronae. From these estimates, 

they calculate the average amount of 

Venus’ squishy lid
Nature Geoscience (2022 In Press);  
https://doi.org/10.1038/s41561-022-01068-0 

Venus’ surface is characterised 
by mountains, coronas, impact 

craters and lava flows

radiogenic heat lost by Venus to space.

They find that although Venusian crust 

has a similar general thickness to Earth’s 

crust, the thickness varies across the 

planet; coronae in particular typically 

form on areas of thin lithosphere. 

As a result, heat flow differs globally. 

However, Venus loses more radiogenic 

heat than Earth overall, at rates 

comparable to areas of highest heat 

loss on Earth. The findings support the 

idea that Venus loses radiogenic heat via 

abundant intrusive magmatism – the so 

called ‘squishy lid’ model – implying that 

Venus may reflect the Archaean Earth 

before plate tectonics evolved.

MEGAN HAMMETT
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Climate’s toll on 
wastewater
Weather, Climate and Society, 14(4), 
1287-1305; https://doi.org/10.1175/
WCAS-D-21-0192.1

Geological Society of America Abstracts with 
Programs 54, No. 5 (2022); doi: 10.1130/
abs/2022AM-382531

AS THE CLIMATE changes, coastal 

communities feel the heavy burden 

of sea level rise and intense rainfall 

during storms, with flooding a primary 

issue. The encroaching water also has 

consequences for rising groundwater 

levels, with offsite wastewater 

management, such as septic systems,  

a cause for concern.

In the Carolinas, USA, millions of homes 

and businesses rely on decentralised 

wastewater infrastructure to drain 

into the surrounding soils towards the 

coast, and this region is the focus of 

new research into groundwater levels 

in the subsurface aquifer and their 

management. Specifically, a team of 

researchers from East Carolina University 

and North Carolina Sea Grant, USA, use 

a multidisciplinary approach that involves 

interviewing wastewater operators, 

installers and health regulators across 

the region, as well as evaluation of the 

temporal variations in groundwater levels 

in the tourist town of Nags Head in Dare 

County, North Carolina.

The team shows that as soils saturate, 

the capacity of the vadose zone (the 

subsurface down to groundwater table) 

to drain wastewater away reduces; when 

this vertical separation is below 30 cm, 

any septic system in the area located at 

less than 2.6 m above sea level could 

experience inefficiency.

Insufficient cleansing of wastewater 

through unsaturated soil poses a health 

hazard as bacteria and viruses would not 

be effectively filtered from the wastewater 

and could rise to the surface, backing up 

into homes. This also risks ecosystem 

damage and economic instability, given 

the area relies upon water-based activities 

for industry and tourism.

While those with financial means may 

be able to install aerobic treatment units 

or effluent pumps to transfer wastewater 

to higher ground for drainage, for many 

people this is not a practical solution. 

One alternative is to build an artificial 

buffer of mounded sand to increase 

the volume of unsaturated soil. Even so, 

managers of offsite wastewater systems 

concede that greater regulations are 

required to mitigate climatic impacts 

when deciding on the locations of future 

sites, both in the Carolinas and coastal 

locations across the globe.

HANNAH BIRD

Inadequate management of 
wastewater poses a risk to the 

Carolinas’ coastal areas
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Marsquakes and 
craters
Nature Geoscience 15, 774-780 (2022);  
doi.org/10.1038/s41561-022-01014-0  

SEISMIC ACTIVITY ON another planet 

was first detected in 2019, using NASA’s 

InSight lander, which had been recording 

data on Mars for roughly four months. 

The behaviour of seismic waves within a 

planetary body provides information on 

the properties of the body, such as the 

density or thickness of the crust. While 

tectonic activity can produce seismic 

waves, it is difficult to constrain the 

location and magnitude of such quakes 

using only a single seismic station – 

which is the case with InSight – thereby 

limiting the amount of information 

that can be gained. Meteoroid impacts 

also produce seismic waves; these 

hypervelocity impacts generate shock 

waves that can be detected as acoustic 

and seismic waves. Additionally, 

meteoroid impacts produce a visible 

crater, which acts as a marker for the 

source of the waves. 

Raphael Garcia at ISAE-SUPAERO, 

University of Toulouse, France, and 

colleagues, explore the link between 

seismic waves and craters on Mars. Using 

seismic and acoustic data from InSight, 

the researchers locate craters formed 

by meteoroid impacts, and then use 

images from the Mars Reconnaissance 

Orbiter to ground truth these locations. 

By relating the seismic data to specific 

locations, the team identify four impact 

events and the corresponding craters 

– marking the first joint observation 

of impact craters and their mechanical 

waves beyond Earth. With the seismic 

sources identified, the team could 

then confirm existing models for Mars’ 

structure. Using artificial data for lunar 

meteoroid impacts, the team also verify 

that this method for linking seismic data 

to observable craters can be applied to 

other planetary bodies. 

The method developed here could 

be used to re-analyse InSight data for 

previously unidentified seismic events 

from meteoroid impacts, increasing 

the scientific value of these datasets. 

Overall, this study provides an important 

method for testing models of the crustal 

structure of different planetary bodies 

and verifying cratering rates in the inner 

solar system. 

MARISSA LO

Crater near Sirenum Fossae 
region of Mars, photographed 

by the Mars Reconnaissance 
Orbiter in 2015



Im
ag

e:
  N

u
r 

R
o

kh
m

an
 o

n
 U

n
sp

la
sh

THE 1999 IZMIT earthquake in Turkey 

(MW 7.6) and the 1905 San Francisco 

earthquake in the USA (MW 7.8) are the 

oldest known earthquakes thought 

to have exhibited supershear rupture 

propagation (by direct observation 

and inferred, respectively) – whereby 

the rupture velocity of the strike-slip 

earthquake exceeded the velocity of 

the shear wave it generated in the crust. 

Since then, a few more earthquakes have 

been shown or inferred to be supershear 

events, most recently in China and 

Indonesia.

In 2021, the MW 7.4 Maduo earthquake 

struck the Qinghai Province of China. 

Using seismic and geodetic data 

analyses, Qi Li at the China Earthquake 

Administration, Wuhan, and their team 

show that the earthquake was bilateral 

in nature, propagating both east and 

west from its epicentre. Based on the 

asymmetric rupture velocities, the team 

propose that the eastern part of the 

rupture entered supershear. This finding 

is supported by Xu Zhang at the China 

Earthquake Administration, Beijing, and 

their team, who use regional and global 

seismic data, strong motion and InSAR 

satellite data to reconstruct the event. 

The team identify a peculiar aftershock 

pattern, one that has previously been 

attributed to supershear ruptures, 

whereby the supershear portion of 

the rupture towards the east exhibits 

low aftershock activity compared to 

the western rupture. The team also 

identify a Mach wave – a cone-shaped, 

sharp wavefront created as the rupture 

propagates faster than the waves radiating 

from it, which is typical of supershear 

events. The rupture had a velocity of 

about 4.0 km/s, which exceeds the local 

shear-wave velocity of 3.5 km/s, a finding 

that is supported by a separate study from 

Mingzhe Lyu at the Southern University 

of Science and Technology, Shenzhen, 

and their team. This group use global 

navigation satellite system (GNSS) and 

InSAR data to confirm that, locally at 

least, the event was supershear, reaching 

velocities of 3.8 km/s.

Xu Zhang and colleagues go on to 

propose an interesting new method to 

validate supershear events. They compile 

estimates of the moment-scaled radiated 

energy (the relationship between the 

radiated seismic energy and the seismic 

moment or strain release) for large 

earthquakes globally between 1999 and 

2021. They show that earthquakes that are 

thought to have been supershear have low 

moment-scaled radiated energy (at least in 

cases where the fault geometry is simple).

Another supershear earthquake 

is thought to have occurred in Palu, 

Indonesia, in 2018, an event that 

generated a devastating tsunami, despite 

its occurrence in a strike-slip setting, 

killing over 4,000 people. Kanghua 

Zhang at Tianjin University, China, 

and colleagues, show that this MW 7.5 

earthquake reached supershear velocity 

on the northern part of its rupture, on a 

part of the fault that experienced rotation 

of the regional principal stress and 

peak ground acceleration. In contrast, 

Chuanyou Li at the China Earthquake 

Administration, Beijing, and their team 

argue that rupture accelerated in the 

middle and southern segments of the 

fault, reaching supershear speeds of up to 

4.1 km/s. They suggest that while overall 

the fault acted as a strike-slip fault, a 

component of normal slip of up to ~2 m 

could have triggered the tsunami. Faisal 

Amlani at the University of Southern 

California, Los Angeles, USA, and their 

team further investigate the cause of the 

tsunami using ground motion data and a 

shallow water wave model. They are able 

to reproduce the evolution of the tsunami, 

as captured by CCTV cameras, and 

conclude that the Mach wave generated 

during supershear rupture could 

have interacted with the bathymetry, 

contributing to the devastating tsunami.

Together this flurry of fascinating 

studies published in 2022 provide 

new insights that are vital for disaster 

management, risk assessment and 

mitigation, as well as our understanding 

of supershear earthquake physics.

R. ARUN PRASATH

Supershear 
earthquakes
Seismological Research Letters 93, 1429-
1439 (2022); doi.org/10.1785/0220210300 

Geophysical Research Letters 49, 
p.e2022GL097984 (2022); doi.
org/10.1029/2022GL097984

Tectonophysics 839, 229542 (2022); doi.
org/10.1016/j.tecto.2022.229542

Geomatics, Natural Hazards & Risk 13, 1987-
2005 (2022); doi.org/10.1080/19475705.202
2.2104659

Geological Magazine 159, 893-903 (2022); 
doi.org/10.1017/S0016756822000012 

Geophysical Journal International 230, 2089-
2097 (2022); doi.org/10.1093/gji/ggac162
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The iconic Arqam Babu Rahman Mosque on 
the coast of Palu City, which was damaged 
and partially submerged during the 2018 
earthquake and tsunami
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BREAKTHROUGHS IN 
GEOLOGY: IDEAS THAT 
TRANSFORMED EARTH 
SCIENCE

D E T A I L S

BY: Park, G. (2019) Dunedin Academic 

Press, 262 pp. (hbk) 

ISBN: 9781780460765 

PRICE: £24.99 FELLOW’S PRICE: £22.49

geolsoc.org.uk/MPBRK

R E V I E W E D  

B Y  R .  A R U N 

P R A S A T H

This important 

contribution 

describes various 

breakthroughs 

in geology 

by discussing 

not only the 

background to the breakthroughs, but 

also the circumstances surrounding the 

people who largely contributed to them. 

The book is meticulously organised 

and showcases the author’s in-depth 

knowledge. The descriptions, figures and 

illustrations are exceptional, and each 

chapter contains postscripts that provide 

supplementary details and concluding 

remarks which, in my opinion, are a 

brilliant addition. An excellent glossary 

explains important geological terms. The 

volume focuses on various aspects of 

geology, geophysics, geochemistry and 

engineering geology, and should appeal 

both to researchers working in these 

disciplines and to a general audience.

Geology is an accumulation of all 

fields of science, and so compiling this 

book must have been a difficult task 

– even for an experienced professor 

like Graham Park. For example, the 

second chapter explains the events 

leading to the breakthrough discovery 

of the origin of species, which 

depended on both geology and biology. 

Similarly, our understanding of mantle 

convection is linked to progression 

in the field of radioactivity by Henri 

Becquerel and Marie Curie (chapter 

4), while our knowledge of ductile 

shear zones (chapter 5) and fault 

kinematics (chapter 8) depends on an 

understanding of geometry and ellipsoid 

deformation processes.

An appreciation is given to the 

accuracy of earlier studies performed 

with less technological advancements, 

the results of which have been 

confirmed using advanced techniques 

in recent times. For example, it was 

during the 1950s that the age of Earth 

was estimated to 4.5 billion years ±100 

years. The book also credits some of 

the unsung geoscientists like Vening 

Meinesz, who discovered gravity 

anomalies and later related them to the 

continental drift.

This book is a must read for everyone; 

not just for those with interest in 

geology, but also for those curious 

about the history of Earth and the 

scientists involved in deciphering the 

Earth sciences. 

CARBON:  
ONE ATOM’S ODYSSEY

D E T A I L S

BY: Barnett, J. (2021) No Starch Press Inc. 

68 pp. (hbk)

ISBN: 978-1-7185-0122-5

PRICE: £14.99

nostarch.com/carbon-one-atoms-

odyssey

R E V I E W E D  

B Y  J E R E M Y 

J O S E P H

This is an 

illustrated 

adaptation of 

Primo Levi’s short 

story ‘Carbon’. 

(Levi was an 

Italian chemist 

and writer, who survived Auschwitz.) 

It follows a carbon atom from birth, 

perhaps half a billion years after the 

Big Bang, to today, through a set 

of vignettes.

The book begins with a brilliantly 

observant quote from Lucretius – 1st 

century BCE – and then skips over the 

first 10 billion years of the atom’s life 

via a series of illustrations that include 

Laniakea, our home supercluster. This 

is reasonable as that time might well 

have been relatively uneventful, and 

squeezing 13 to 14 billion years into 

60-odd pages is quite tough. The 

storyline comes into sharper focus as the 

atom forms part of a coccolithophore 

platelet (perhaps in the Permo-Triassic) 

that becomes entombed in limestone. 

Calcining releases the atom again, 

enabling it to strengthen a tree, take 

part in winemaking, help a man chase 

a horse, enhance a moth’s sight, and 

nourish a bee before moving into 

the author’s brain, to help direct his 

choices and thoughts about the story. 

The book ends there, but the atom 

will, presumably, move on through the 

remaining few billions of years until 

Earth is swallowed by the dying and 

collapsing Sun.

The story is told largely through 

pencil-drawn illustrations, although 

plates are used at times, when they 

can add purpose. Some illustrations/

plates are accompanied by well 

written, clear and simple text, as well 

as clean structural diagrams of the 

various chemical species named. 

Many illustrations speak just as clearly 

for themselves, however, with no 

need for written words. The ensemble 

fits together very well to make a 

worthwhile whole.

The book is short and the pictures are 

all good – some, indeed, are beautiful. 

There is no need for it to contain 

any more because the story is what 

it is. Carbon and the carbon cycle(s) 

are fundamental to life as known on 

Earth. One or many huge books could 

be written about the element’s story, 

whether in part or as a whole. This 

version does a good job in a small 

space, however, and is succinct and 

complete in itself.

The author does not delve deeply into 
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science, which is not his purpose. This 

book is to look at and enjoy, and to help 

make one think. This review is based on 

the hardcopy version, with good-looking 

illustrations that might not work so well 

in an electronic format. 

THE ANTHROPOCENE: 
A MULTIDISCIPLINARY 
APPROACH

D E T A I L S

BY: Adeney Thomas, J., Williams,  

M. & Zalasiewicz, J. (2020) Polity Press, 

233 pp. (pbk)

ISBN: 917 1 50953 460 9

PRICE: £17.99

waterstones.com

R E V I E W E D  B Y  

D R  E L L E N  A . 

A H L N E S S

Familiarity with 

the Anthropocene 

continues to 

grow; what 

was previously 

considered rarely 

heard jargon in 

the 1970s is now just as easily heard in 

a university undergraduate course as 

read in a weekend newspaper edition. 

Yet for many people, understanding 

of the concept remains elusive: what 

are the ways we define, delineate, 

and conceptualise our current, 

unprecedented geological epoch?

Together, Thomas, Williams, 

and Zalasiewicz combine 

history, palaeobiology, and 

palaeoenvironmentalism to craft a 

well-developed guide for readers 

seeking to better understand not only 

the Anthropocene as a period, but 

as a culture. Two kinds of mapping 

take place across the book’s eight 

chapters. First, the authors travel 

across disciplines to detail the cultural 

origins of the Anthropocene. Second, 

they draw from – and explain, when 

required – scientific definitions and 

developments, particularly from Earth 

Systems sciences, to define what it is, 

exactly, that makes our current era so 

distinctive.

There are several schools of 

thought about when the start of the 

Anthropocene actually falls. The 

authors align themselves with the 

Great Acceleration school of thought 

(rather than the Industrial Revolution 

or Agricultural Revolution) and explain 

their decision well, asserting that it 

was from 1950 onwards (the nuclear 

age) that technological developments, 

industrialisation, and population growth 

became ubiquitous global spikes.

From the introduction and first 

chapter, the authors progress from 

framing the Anthropocene as a 

geological concept to addressing 

political, social, and ethical dimensions 

through the lenses of economics, 

cultural studies, political science, and 

biology. The humanities are addressed, 

too, as conversations about the 

socio-cultural and political effects of 

a warming planet inherently provoke 

questions of philosophy and crucial 

race theory.

Throughout the text, the authors 

wrestle with an uncomfortable question: 

how do scholars and practitioners 

coordinate action in one field – much 

less across disciplines – to address a 

problem as complex, comprehensive, 

and looming as humanity’s entry into 

a new era? Their efforts in answering 

this question centre on a commitment 

to conversation: creating a text that 

brings disciplines together, rather than 

facilitating the continued brush-by of 

disciplinary echo chambers.

Overall, the authors have 

accomplished something that deserves 

recognition: they have taken an oft-

overloaded concept and broken it down 

in an accessible manner, creating a 

book that is just as understandable for 

interested lay readers as is it for early 

career scholars and scientists alike. 

Readers come away from the book with 

a sense of urgency that the realities 

brought about by our current epoch 

– climate change, resource stress, 

and extinctions – will require global 

and multidisciplinary efforts to effect 

a hopeful future. 

FORAMINIFERAL 
MICROPALEONTOLOGY 
FOR UNDERSTANDING 
EARTH’S HISTORY

D E T A I L S

BY: Saraswati, P.K. (2021) Elsevier, 

Netherlands, 329 pp. (pbk or ebook)

ISBN: 978-0-12-823957-5

PRICE: £129.00

elsevier.com

R E V I E W E D  B Y 

B R E N T  W I L S O N

Although the single-

celled, frequently 

shelled subjects 

of foraminiferal 

micropalaeontology 

are typically 

minute, the field of study is vast 

and varied. Academic foraminiferal 

micropalaeontologists have broadly 

divided into three camps. The first 

studies benthic foraminifera (forams 

for short), using communities to elicit 

palaeoenvironmental details such as 

dissolved oxygen concentrations and 

the organic flux. A second camp studies 

the Jurassic to Recent planktonic 

forams, originally for biostratigraphy but 

increasingly with palaeoenvironmental 

applications using isotopes incorporated 

into their calcareous tests (shells). A third 

camp works on the typically shallow-

water, larger benthic foraminifera 

(LBF), such as the Nummulites in rocks 

around the Egyptian pyramids. LBF 

have been found in rocks as old as the 

Carboniferous.

Even within these camps there are 

sub-camps. In the first camp, some 

workers have devoted themselves to 

studying forams in marginal-marine 

marshes and mangrove swamps, using 

them to decipher Holocene sea-level 

rise. Other benthic foram workers 

B E  I N S P I R ED  BY  O U R  F EL LO W S ’  R ECO M M EN DAT I O N S BOOKS & ARTS
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limit themselves geographically to 

comparatively small areas, while others 

do the same stratigraphically. Some 

have specialised in studying agglutinated 

forams, with test walls of sediment 

grains glued together with either 

secreted organic cement or calcite.

Beginning students can feel 

overwhelmed by the diversity of topics 

in foraminiferal micropalaeontology. 

So, about once every decade, a 

foraminiferalogist takes on the job of 

synthesising the literature, both early 

and modern, to produce a textbook 

that reviews developments in all the 

camps, shows linkages between them, 

and makes the literature intellectually 

accessible. Saraswati’s Foraminiferal 

Micropaleontology for Understanding 

Earth’s History is the latest such book 

and is an excellent compendium.  

Saraswati makes good comparisons 

of models. For example, among LBF, 

a 1980s model suggested that species 

adapted to nutrient-poor (oligotrophic) 

environments cannot occur in nutrient-

rich (eutrophic) ones. Alternatively, 

at the turn of the century it was 

suggested that species occur at the 

same irradiance levels irrespective of the 

nutrient flux. Aspects of both models 

might be true. Modern Amphistegina 

gibbosa live in clear water but are the 

last LBF to disappear as environments 

become muddier.

The distributions of smaller benthic 

forams in the deep sea were earlier 

thought to reflect mainly water 

mass characteristics, such as North 

Atlantic Deep Water (NADW) versus 

the underlying Antarctic Bottom 

Water (AABW). Later research found 

that species’ spatial and bathymetric 

distributions are predominantly 

controlled by the organic flux rate and 

associated dissolved oxygen levels, 

leading many scientists to doubt the 

fauna-water mass relationship.

I recommend this fascinating book to 

both students and advanced researchers 

in foraminiferal micropalaeontology. 

Food for thought abounds.

SHEET 173 ELM OF THE 
GEOLOGICAL ATLAS OF 
SWITZERLAND (1:25,000 
SERIES)

D E T A I L S

BY: Brok, B. den, Caduff, R. & Kempf,  

O. (2021) Blatt 1174 Elm. Geologischer 

Atlas der Schweiz 1:25,000, Karte 173. 

Federal Office of Topography, swisstopo, 

CH-3084 Wabern, Bern. 208 pp. (pbk),  

3 plates and geological map

ISBN: 978 3 302 40110 2

PRICE: 30 CHf

shop.swisstopo.admin.ch

R E V I E W E D  B Y  D A V I D  N O W E L L

The Elm geological sheet includes part 

of the Tektonikarena Sardona World 

Heritage Site surrounding this Alpine peak 

in eastern Switzerland, which features 

the Glarus thrust and other tectonic 

highlights in starkly glaciated relief. The 

most spectacular profile is displayed 

along the Tschingelhörner ridge, to the 

southwest of the Piz Segnas Mountain 

(3,099 m), where the darker Permian 

Verrucano, including volcanic rocks, 

were pushed northwards over younger 

folded and thrusted sediments. The profile 

comes complete with the Martinsloch, a 

~20-metre-wide hole formed along the 

intersection of two faults that displace the 

Glarus thrust – at certain times of year 

the Sun shines through this aperture to 

illuminate the church in Elm before rising 

above the ridge. The ridge is illustrated 

from both sides in two panoramic profiles; 

alongside a tectonic map, and fabulous 

series of six highly complex and detailed 

grid-referenced natural scale 1:25,000 

cross sections, printed on separate sheets 

of paper. Beneath each photograph, 

cartoons name the tectonic boundaries 

without labelling the coloured units, so by 

mistake the Tschingelhörner-Schuppen 

underlying the Glarus thrust has been 

confused with the Aar-Massiv in the key.

The geological map itself is drafted to 

an incredibly high standard, as part of 

an ongoing surveying and publication 

programme, so the download can be 

enlarged to 1:10,000 scale without 

any loss of detail. Enlargement shows 

a variety of late glacial and Holocene 

superficial deposits and features, 

including geomorphological delineations 

and stippling, alongside the exposed 

bedrock labelled with a logical series 

of abbreviations. Symbols are used for 

structural information and to identify 

points of interest. Other linear features, 

including faults and thrusts, are identified 

using different colours, which become 

dashes, or dots and dashes, beneath areas 

blanketed by superficial deposits.

The memoir in German also comes as 

a pdf document allowing for portions of 

text to be copied and loosely translated 

online. This booklet provides a thoroughly 

referenced account of the different 

sequences caught up in these nappe 

complexes, as well as their structures, 

often intense overprinting foliation and 

low-grade metamorphic history. The 

text is beautifully illustrated in colour 

with plenty of clearly drafted diagrams 

and maps. Excellent well-captioned 

photographs, including partly coloured 

in and annotated panoramas, highlight 

structural features of interest. The brief 

Quaternary section encompasses a 

synthetic image analysis of land slipping 

alongside aerial photography for the 

same area, and historic rock falls, including 

a massive slate mining collapse in 1881 

that flowed past Elm covering ~80 Ha 

mapped as a unit. 
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DR ROGER KNIGHT was born on 16 September 

1951, to Marguerite and Arthur Knight. He 

started his education at Haslewood School in 

Hoddesdon, Hertfordshire, before following 

in his father and grandfather’s footsteps by 

attending Richard Hale Grammar School, 

where he excelled at most subjects, especially 

geological sciences, which he passed with 

distinction.

Roger read geology at University College 

London, where in 1971 he was awarded the Morris 

Prize. In 1976, Roger was awarded his PhD after 

extensive fi eldwork on the Kenya Rift Valley in the 

Narok area, and laboratory work in the UK.

Roger was a Fellow of the Geological Society, 

a Corporate Member of the Institution of 

Geologists, and the secretary of the Professional 

Matters Committee of the Institution of 

Geologists. He was also a member of the 

Geologists’ Association and a member of the 

Information for Energy Group of the Institute 

of Petroleum.

Extensive knowledge
Prior to the Islamic Revolution, Roger worked as 

a lecturer in petrology and structural geology at 

Pahlavi University, Shiraz, Iran. On his return to 

England in 1980, he started work as the editor 

and consultant in Brown’s Geological Information 

Services in London, where amongst many 

publications he produced a monthly bulletin on 

various geological topics, including O� shore 

Geology Abstracts.

In 1987, Roger joined Hollobone Hibbert 

Management Consultants, and worked as a 

research and energy analyst. His work in o� shore 

energy continued at Infi eld System Ltd., where for 

over 25 years he worked as an o� shore fi eld data 

manager. When the company merged with Wood 

Mackenzie Analytical Business, Roger moved to 

Wood Mackenzie until he retired in 2018 to care 

for his elderly father.

Roger was a brilliant and visionary researcher, 

who achieved important recognition in geological 

research in o� shore oil and gas infrastructure 

and deep-water technology. He was passionate 

about his work and during his long career, 

which expanded over four decades, he achieved 

extensive knowledge of global o� shore oil and 

gas that he shared with all through his numerous 

papers and articles in various geological 

publications and magazines, as well as in a great 

number of worldwide industry reports.

Dependable and generous
Roger was a learned, dependable, and generous 

man, who devoted his life to family and hard 

work. His caring personality, talent, sense 

of humour and boundless knowledge in an 

assortment of subjects, due to his extensive love 

of reading, will be sorely missed.

His legacy includes a collection of around 

5,000 books, two children, three grandchildren 

and a wife of 44 years. Roger will be forever in 

our hearts. 

ROGER 
MICHAEL 
KNIGHT 
1951 – 2020

A visionary 
researcher, 
recognised for 
his work on 
o� shore oil-and-
gas infrastructure 
and deep-water 
technology

BY GUIT Y KNIGHT 

& NATALIE WICKEN

Pictured, above: As well as 
his passion for his work, 
Roger was devoted to his 
family, and retired in 2018 
to care for his elderly father

OBITUARIES

IN MEMORY OF…
The Society notes with sadness the passing of:

•   Austin, Ron

•   Bassett, Michael

•   Bayliss, Deryck David

•   Brown, James Russell

•   Campbell, Colin John 

•   Carter, Geoffrey Radley

•   Chan, Lak-Fu Andy

•   Chinner, Graham Alan

•   Cocks, Robin

•   Falvey, David A 

•   Gossage, David

•   Gribble, Colin

•   Hooper, Malcolm 

•   Jones, William

•   King, Richard

•   Le Bas, Michael 

•   Lee, Robin Guy

•   Moorhouse, Steven 

•   Nicholas, Clive

•   Owen, Hugh Gwyn

•   Ramsay, Donald MacDonald

•   Riley, Les

•   Robinson, Stanley 

•   Rose, Peter 

•   Sabine, Peter

•   Slater, David

•   Smallwood, John

•   Smith, Alexander Gordon

•   Temple, John

•   Thomas, Godfrey E

•   Worsley, David

Roger was a brilliant 
and visionary researcher, 
who achieved important 
recognition in 
geological research
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DONALD MACDONALD RAMSAY was born in 

Glasgow on 17 August 1932, but was evacuated 

during the Second World War to his uncle’s 

farm in Beauly, near Inverness. Donald returned 

to Glasgow with a scholarship to Allan Glen’s 

School, then studied geology at the University of 

Glasgow, under Professor T. N. George. In 1956, 

he became a Fellow of the Geological Society. 

With the fl amboyant Nicholas Rast as his 

supervisor, Donald mapped the Dalradian 

structure and metamorphism of Glen Lyon 

for his PhD, which he gained in 1959. This set 

lifelong work in motion in structural geology, 

tectonics and engineering geology.

After a year lecturing at the University 

of Glasgow, he went to the University of 

Dundee and rose to be Head of Department 

and Professor. He often recounted how 

Rast, on his fi rst fi eld check of Donald’s 

mapping, distastefully hurled his humble 

sandwich pack into the heather and produced 

a bulging lunch hamper of solid and liquid 

refreshment. He also claimed that, after living 

in Glasgow, it took two years in Dundee before 

he ceased to automatically take an umbrella 

out with him. 

From Highlands to islands 
At Dundee, Donald initially studied deformed 

pebbles in Devonian rocks in the Highland 

Boundary Fault, using experimental 

deformation of pebbles to deduce the 

movement of the fault. In the early 1960s, 

he quickly moved to geological mapping in 

Norway, in collaboration with the late Brian 

Sturt. Their research started on Sørøya island 

in Finnmark county, in the far north. One 

important result of this work was the discovery 

of a signifi cant alkaline complex, including 

carbonatites, which was reported in a classic 

1965 paper. Publications on the structural 

geology of parts of Sørøya had Donald as lead 

author. Structural and metamorphic studies 

on Magerøya island, where the North Cape is, 

then followed. 

Donald’s last fi eld trip to Norway, in the 

1990s, also together with Sturt, was in the Vågå 

area, just south of the Trondheim Region. The 

topics of his last publications on Norwegian 

geology included: the Seiland Igneous complex 

(2006), the Kalak Nappe in Finnmark, and 

the identifi cation of Gondwanan elements 

in the Caledonian nappes of Finnmark (both 

2007), the latter of which he co-authored with 

Sturt. Together they made a major impact on 

Norwegian geology. 

Strong collaborations 
Although Donald’s Norwegian work is pre-

eminent, he continued working on Scottish 

geology, usually with Sturt, in their 1977 study 

of the northeast Scottish Dalradian gneisses 

and the 1979 identifi cation of the Ban�  nappe. 

Later, in collaboration with T. H. Torsvik, the 

trio used palaeomagnetism to identify major 

allochthonous movements, movements on 

faults and even during sedimentation, mainly 

in Norway, but with one 2007 account of 

Shetland.  

Donald’s work was recognised in 1987 by 

election to the Royal Society of Edinburgh, 

but the Oxburgh Review of university geology 

departments resulted in the closure of the 

Dundee department.

In 1989, Donald returned to the University 

of Glasgow as Chair, from which he retired in 

1997. Donald was a piper, curler player, whisky 

connoisseur, Partick Thistle football fan, a 

raconteur, and a quiet humourist. 

Donald died on 29 May 2022; his wife, Elma 

predeceased him. He leaves Pauline, Gillian, 

and Simon, and was a grandfather and great-

grandfather. 

DONALD 
MACDONALD 
RAMSAY
1932 – 2022

Structural 
geologist who 
made a major 
impact on 
Scottish and 
Norwegian 
geology

BY BERNARD 

ELGEY LEAKE 

AND DAVID ROBERTS

Pictured, above: Donald’s 
work earned him election 
to the Royal Society of 
Edinburgh

OBITUARIES

Donald mapped 
the Dalradian 
structure and 
metamorphism of 
Glen Lyon for his 
PhD, which he gained 
in 1959. This set 
lifelong work in 
motion in structural 
geology, tectonics 
and engineering 
geology
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CHRIS KING STUDIED GEOLOGY at the University 

of Bristol and, in 1971, became a successful 

diamond prospector for De Beers in Southern 

Africa and Australia. Realising the value of 

sedimentology in such work, he took an MSc at 

the University of Reading, followed by a PGCE in 

Science Education under David B. Thompson at 

Keele University. Chris soon became known for 

his trademark innovative and fun activities, which 

he developed for his A Level geology students. 

These were published in the Association of 

Teachers of Geology (later ESTA) magazine, 

where he served continuously on Council, as 

Secondary Coordinator until 2021. 

Raising the profi le
Chris taught Geology A-Level and other science 

subjects at Altrincham Grammar School for Boys 

in Greater Manchester from 1978 until 1996, 

when he was appointed as Science Education 

Lecturer at Keele University. He rose to become 

Professor of Earth Science Education in 2006 

until his retirement as Emeritus Professor in 2015. 

Chris fought to raise the profi le of geoscience 

education with government and the learned 

societies, (including the Geological Society, 

where he was elected to Council in 2019), and 

to ensure that accurate material was taught in 

the National Curriculum. He was awarded the 

Society’s Distinguished Service Award in 2003; 

and its RH Worth Prize in 2011.

In 1999, Chris secured funding to establish 

the Earth Science Education Unit at Keele. 

During its 16 years of existence, about 37,000 

teachers attended its workshops led by around 

50 facilitators, benefi ting several million 

students. Later, he developed a Geoscience 

Summer School to provide a constant 

stream of qualifi ed school geology teachers. 

Indeed, his devotion to ensuring the survival 

of geology as a subject at GCSE and A Level 

made him a fi t Chair of Examiners for one of 

the Awarding Bodies. 

International infl uence
Linked to the United Nations Year of Planet Earth 

in 2008, Chris persuaded two colleagues to 

join him in forming a free web-based teaching 

aid, www.earthlearningidea.com (“ELI”), which 

still publishes a new teaching activity every 

fortnight. To date, over 5.7 million downloads 

have been achieved across the world, many of 

these translated in up to 11 other languages, 

assisted by Chris being actively involved in the 

international geoscience education scene. 

Chris was a founder member of the 

International Geoscience Education Organisation 

(IGEO), and its fi rst Chair in 2000. As Chair of 

the Education Committee of the European 

Geosciences Union (EGU), Chris led the growing 

Geoscience Education Field O�  cer network 

across Europe and beyond. 

Of his many articles and books, his most 

recent venture will surely stand out in his 

legacy. Chris wrote a major online textbook to 

accompany the IGEO international syllabus, his 

intention being for the book to be plagiarised 

by geoscience teachers to provide an essential 

textbook for their own country that is completely 

free (Exploring Geoscience across the Globe – 

England; www.igeoscied.org).

Great encourager
Chris will be fondly remembered by his friends 

and colleagues, but none more so than his 

wife, Phoebe, four sons and two grandchildren. 

His Christian faith was almost certainly behind 

his lifelong ambition to present the wonders 

of creation to the world. Above all, his warm, 

cheerful personality led to him becoming a great 

encourager and many will be grateful for his life 

and work, especially the young. 

CHRISTOPHER 
JOHN HENRY 
KING
1949 – 2022

Professor of Earth 
Science Education 
of both national 
and international 
acclaim

BY PETER KENNET T 

AND PETE LOADER

Pictured, above: 
Chris’s legacy will be 
a new generation of 
geoscience educators

    Contact

If you would like to contribute an 

obituary, please email the editor 

geoscientist@geolsoc.org.uk

    Roll of Honour

Deceased Fellows have their names and dates 

recorded in a Roll of Honour at 

www.geolsoc.org.uk/obituaries

OBITUARIES

Chris fought to 
raise the profi le of 
geoscience education 
with government and 
the learned societies
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P R O F  M I C H A E L  B E N T O N 

O B E

I have been a Fellow of the 

Geological Society for over 

40 years and have served on 

various Society committees. 

I am a palaeontologist with 

interests in mass extinctions, 

dinosaurs, British Mesozoic 

geology, geoconservation, 

and the history of geology. 

I was President of the 

Palaeontological Association, 

Geologists’ Association, and 

International Palaeontological 

Association. I was Head of 

Department at the University 

of Bristol three times (twice as 

Head of Earth Sciences, and 

once as Head of Biological 

Sciences). 

I am currently a professor at 

the University of Bristol, and 

am an enthusiastic educator 

and STEM ambassador, 

having founded the Bristol 

Dinosaur Project, for which 

I was awarded OBE in 2021. 

I initiated university-wide 

ethnic diversity internships at 

the University of Bristol and 

am keen to work through the 

Society to improve overall 

recruitment of young people 

into the Earth sciences, and 

especially to maintain and 

improve diversity of those 

incoming students. While I 

am primarily a researcher, 

for which I was made 

Fellow of the Royal Society 

of Edinburgh in 2008 and 

Fellow of the Royal Society 

in 2014, I take a broad range 

of Earth science topics to the 

wider public through book 

writing (I am author of over 

50 textbooks, popular science 

books, and children’s books) 

and public lectures at science 

and book festivals.

I am keen to advance 

the Society’s objectives 

of presenting the Earth 

sciences as at the core of 

solutions to current global 

energy and biodiversity crises, 

expand the attractiveness 

of the Society to all classes 

of members including 

younger colleagues, support 

education, careers and 

professional development, 

and improve our reach 

through digital media.

Proposer: Prof Stephen  

 Sparks

Seconders: Prof Richard A.  

 Fortey & Prof  

 David Harper

P R O F  J O N  G L U YA S

I am a geologist with 41 

years’ experience in industry 

and academia. I became a 

Fellow of the Geological 

Society in 1978 and have 

served the Society on the 

Publications, Awards and 

Remuneration committees, 

as well as on Council (2004 – 

2007, including the Strategic 

Planning Committee). 

I compiled and edited 

Memoirs 20 and 52, as well 

as serving as organiser and 

proceedings editor on several 

Barbican and Society applied 

geoscience conferences. 

In 2000, I was awarded the 

Aberconway Medal.

As a leader, I was Chair of 

the BGS Board, President of 

the Petroleum Exploration 

Society of Great Britain and 

Earth Science Teachers 

Association, and am now 

the founding President of 

the Geothermal Energy 

Advancement Association. 

From 2011– 2014, I served 

as Head of Department in 

Earth Sciences at Durham 

University.

Since joining Durham 

University in 2009, I have 

helped drive the national 

agenda on carbon capture 

and storage, and have led 

both the research and 

deployment of geothermal 

energy in the UK. Other 

research has included the 

co-creation and testing of 

the first ever exploration 

strategy for helium and the 

beginnings of the same for 

natural hydrogen.

April 2023 will see me step 

down from my current role 

as Executive Director of the 

Durham Energy Institute 

having led it for six years. It 

is time for a new challenge, 

and I relish the opportunity 

to lead our wonderful Society 

– a Society that should and 

will play a critical role in the 

global energy transition, as 

well as helping to ensure that 

global society gets to live on 

a sustainable planet where 

resources are used and 

reused wisely.

Proposer: Prof Peter Styles

Seconders: Dr Caroline Gill &  

 Prof Mark Allen

Elections to Council  
2023-2024
Find out more about this year’s nominees
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P R O F  S I A N  

D A V I E S - V O L L U M

I am an environmental 
geoscientist with a 
background in fluvial and 
coastal systems. Recently I’ve 
focused on climate change 
and environmental hazards 
in coastal environments, and 
I co-lead the international 
Resilient Lagoon Network. 
I was previously Head of Built 
and Natural Environment 
at the University of Derby 
and am now Professor of 
Environmental Geoscience 
and Deputy Dean at the 
University of Northampton. 
Since 2016, I’ve been a 
member of Universities 
Geoscience UK (UGUK), 
serving as Executive Secretary 
and Vice Chair. In those roles 
I’ve worked closely with 
the Society on geoscience 
education and contributed 
to the development of the 
Geological Society-UGUK 
university recruitment 
strategy. 

I led the 2022 revision 
of the subject benchmark 
statement (SBS) for Earth/
Environmental Science 
degrees, which guides their 
content and delivery. I am 
on the Society’s Joint Higher 
Education Committee and 
Degree Accreditation Panel 

and played a large role in 
revising the accreditation, 
enabling its alignment with 
the new SBS. I am also a 
member of the Trailblazer 
group developing a degree 
apprenticeship in geoscience. 

I want to bring my 
experience to Council to 
raise awareness of geology 
as a subject critical to our 
sustainable future and to 
ensure it attracts a diverse 
mix of next-generation 
geoscientists.

Proposer: Prof Peter  
 Burgess
Supporters: Prof Mark  
 Anderson &  
 Dr Stephen Lokier

D R  D A V I D  G I L E S

I am an engineering geologist 
with over 40 years’ experience 
in academia and industry. I am 
a Chartered Geologist, RoGEP 
Adviser and currently Technical 
Director of Card Geotechnics 
(CGL) Ltd. I graduated from 
the Portsmouth Engineering 
Geology and Geotechnics 
degree and my experience 
includes 28 years lecturing 
in Engineering Geology at 
the University of Portsmouth, 
having previously worked for 
the BGS and Mott MacDonald. 

My geological interests 
include Quaternary 
engineering geology, 
engineering geomorphology, 
geological hazards, and 

remote sensing. My PhD 
focused on computer-based 
modelling and analysis in 
engineering geology. I have 
published over 65 papers 
and supervised seven PhD 
theses. Externally, I am 
a Fellow of the Higher 
Education Academy, member 
of the British Geotechnical 
and Quaternary Research 
associations, and member of 
Ground Engineering Editorial 
Advisory Board.

I am an active member of 
the Engineering Group, a past 
Chair, and member of the 
Geological Society Working 
Parties, including chairing 
UK Geological Hazards and 
contributing to the Engineering 
Geology and Geomorphology 
of Glaciated and Periglaciated 
Terrains. My role within the 
Engineering Group focuses 
on convening the annual 
field meeting undertaken for 
the past 25 years. I remain 
passionate about geology 
being principally a field-based 
discipline for all aspects of 
the subject.

Proposer: Dr Jacqueline  
 Skipper
Supporters: Prof David  
 Norbury & Prof  
 Rory Mortimore

D R  C H I A R A  P E T R O N E

The Geological Society 
plays a fundamental role in 
supporting, advancing and 

promoting Earth science in 
the UK and worldwide. As 
an active researcher in the 
UK, I strongly believe that it 
is my duty to contribute to 
raising the profile of Earth 
science via my research and 
my expertise at the service 
of the community. I strongly 
value a fair, inclusive and 
transparent environment, 
where everybody can thrive, 
and inclusion, collaboration, 
supporting careers and 
education are at the core. 
I care about inclusivity, 
fairness and making science 
accessible and relevant to 
people. I believe that as a 
woman that also belongs 
to the LGBTQ+ community 
and as a person born outside 
the UK, I can offer a different 
perspective to the Council, 
enhancing the relevance of 
Earth science in our society. 

I am Principal Researcher 
and head of the Volcano 
Petrology group at the 
Natural History Museum 
of London. I am also Co-
Editor-in-Chief for Earth and 
Planetary Science Letters 
(EPSL) and Science Officer 
of the EGU Geochemistry, 
Mineralogy, Petrology & 
Volcanology (GMPV) Division. 
I was a committee member 
of the Mineralogical Society 
and the Volcanic and 
Magmatic Studies Group 
(VMSG). My research focuses 
on fundamental questions 
on the tempo, architecture, 
origin, evolution, dynamics 
and impact of magmatic 
systems and their eruptions.

Proposer: Prof Hilary  
 Downes
Seconders: Prof Marie  
 Edmonds &  
 Prof Sally Gibson
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CONTINUING MEMBERS OF COUNCIL 2023-2024
NAME EXPERTISE SECTOR

Prof Mark Allen Tectonics Academe

Ruth Allington (President Designate) Engr. Geol., Resource Geol., ESG,  Industry

 Mining and Quarrying Sector, Dispute Resolution

Prof Mark Anderson Structural Geology and Tectonics Academe

Dr Anna Bird Geochronology, Tectonics and Provenance  Academe

Dr Natasha Dowey Volcanic Hazards, Stratigraphy, EDI and Outreach  Academe

Hollie Fisher Engineering Geology and Geomorphology  Industry 

Dr Neil Frewin Petroleum Geology Industry

Dr Jennie Gilbert Volcanology Academe

Martin Griffin Geotechnical Engineering Industry

Prof James Griffiths Engineering Geology Academe

(Secretary, Professional)

Dr Michael Kehinde Hydrogeology Government

Prof Daniel Le Heron Sedimentology Academe

Ben Lepley Geoscience, Minerals and Mining, ESG  Industry 

Peter Loader Geoscience Education Academe

Dr Keith Myers (Treasurer) Petroleum Geology Industry

Dr Amanda Owen Sedimentology Academe

Gemma Sherwood  Engineering Geology Industry

(Vice President, Regional Groups) 

Lucy Thomas Chartered Geologist and Specialist in Land Condition Industry

Current Council members’ biographies are available at www.geolsoc.org.uk/biographies

MEMBERS OF COUNCIL RETIRING AT THE ANNUAL GENERAL MEETING ON 14 JUNE 2023
NAME EXPERTISE SECTOR

Joanna Alexander Geoscience, Communications, Culture Change Industry

Dr Joel Gill Social Geology, Disaster Risk Reduction, Sustainable Development Academe

(Secretary, Foreign & External Affairs)

Dr John Perry Engineering Geology Industry

Prof Robin Strachan Tectonics, Geochronology Academe

(Secretary, Publications)

Lucy Williams Petroleum Geology Industry

E L I Z A B E T H 

W I T H I N G T O N

Growing up in the West 
Midlands, my formative 
years were spent among pit 
banks, mining subsidence 
and quarries. Blessed 

with inspiration from my 
A-Level geology teacher, 
I subsequently studied 
Earth sciences at Oxford 
Brookes University, followed 
by an MSc in Foundation 
Engineering from the 
University of Birmingham. 
On graduation, I was 
fortunate to work on the 
BGS summer fi eldwork 
programme and then gain 
my fi rst position within a 
consultancy specialising 
in land reclamation. From 
here I have worked as a 
local authority o�  cer, a 
geotechnical consultant and 

a GI contractor for the past 
30-plus years. I became a 
Fellow of the Geological 
Society in 1988.

I am the current Secretary 
of the Western Regional 
Group and a former 
committee member and 
Chair of the Midland 
Geotechnical Society. 
My current focus is to 
encourage Earth sciences 
as a career by talking to 
students and parents in 
schools, and by supporting 
those with infl uence on 
policy makers to e� ect 
change. Furthermore, 

within my industry I 
am passionate about 
encouraging professional 
development and support 
towards Chartership. I have a 
particular interest in helping 
geologists working within 
the ground investigation 
contracting industry to gain a 
route to Chartership.

Proposer: Gemma 
 Sherwood
Seconders: Charlotte 
 Matheson Collins 
 & Mike Atherton
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FIVE MINUTES 
WITH… 

What are you currently working on?
I have just returned from a two-year secondment 

in the south of France, where I was working on the 

enabling works designs for the Sizewell C (SZC) 

nuclear power station in Suffolk. I’m now back 

in the UK and reporting on the geological and 

geotechnical ground conditions at the Hinkley 

Point C (HPC) nuclear power station.

HPC site works started in 2016. It is due to be 

operational from 2027 and will produce low-carbon 

electricity for six million homes, for at least 60 years. 

SZC is currently getting final approval and funding 

and, hopefully, site works will start in earnest in 2024.

There are significant consequences if anything 

goes wrong when building a nuclear power 

station, so we need to know the geological and 

geotechnical conditions of the ground that we are 

building in. A ground investigation is completed 

prior to construction, then the geological 

characteristics of the rock (strength, faulting) are 

tested during excavation. The testing and records 

need to be of the highest detail and quality. For 

example, for SZC, over 1,100 boreholes have 

been sampled.

What’s a typical day for you?
If I am on site, I could be mapping and logging 

geological exposures or undertaking surveillance 

on the backfill activities. At HPC and SZC, we are 

excavating millions of cubic metres of material, 

which is logged, classified, and processed, then 

re-used as engineered backfill material. Tunnelling 

is also interesting; I could be logging spoil from the 

tunnel boring machine or mapping tunnel advances.

Due to my imminent maternity leave, I’m currently 

a bit more desk-bound, so I’ve been writing 

design specifications or risk assessment method 

statements and writing reports on HPC.

Tell us about your role with  
the Regional Groups
I took over the role of manager of the Regional 

Groups in June 2022. My main responsibility 

is to understand the needs of each group 

(especially post-COVID) and facilitate 

communication with the Society. The Regional 

Groups are like little hubs of the Society; it is 

where we get most interaction from our Fellows 

and it creates a local Society community that 

welcomes everyone. The Regional Groups host 

free monthly meetings for academics and those 

in industry. Many also host field trips and events, 

so they are a great place to meet other Fellows 

and contribute to your continuing professional 

development.

What advice would you give to someone 
hoping to work in your field?
There are so many different projects in the 

UK and abroad that need geologists and 

geotechnical engineers, so there is plenty of 

scope to find a job that suits you perfectly. 

My advice is to network, for example, at your 

Society Regional Group. When looking for a 

job, don’t be afraid to apply to companies even 

if they are not advertising the exact role you 

want – they may be looking but not advertising! 

Try to take as many training opportunities and 

site-based roles offered to you by your company 

as you can. Don’t be afraid to go abroad, it will 

be a great foundation for your career and expose 

you to even more roles and projects. 

“My advice  
is to network”

What’s your 
favourite thing 
about your work?
I love the variation. 
I have the flexibility 
to go out on site 
frequently (I’m not 
one to sit in the 
office for too long) 
and there are many 
different aspects 
to get involved in, 
including ground 
investigation, lab 
testing, report 
writing, and site 
supervision. Every 
day is a school day; 
there is always 
something new 
to learn and many 
opportunities for 
training.

   G E M M A  S H E R W O O D , Geotechnical 
Manager at EDF Energy, Vice-President  
of the Regional Groups and Geological 
Society Council member

Pictured, above:  
Gemma Sherwood on site at 
Hinkley Point C in Somerset
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