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GEOSCIENTIST WELCOME

FROM THE EDITORS DESK:

Cap in hand

T
he Society (Geoscientists 
passim.), letters p21 has offered 
temporary accommodation 
to 10 employees of the Royal 
Academy, and we are not alone 

in doing so (the Society of Antiquaries 
has entered into a similar arrangement).  
How come geology, which supports the 
success of many rich multinationals 
and (let’s not be falsely modest) the 
whole of advanced civilisation (which 
depends on the energy and raw 
materials we find), is so much less well-
endowed than the RA – which arguably 
represents the froth that floats on top?

(Now – if you see the shade of C P 
Snow looming over the horizon, fear 
not.  Science and arts are not two sides 
of the same coin.  Snow’s pernicious 
‘Two Cultures’ concept has long misled 
many into feeling aggrieved about 
science’s relative unpopularity, and 
Snow’s imaginary bugbear, the ‘arts-
educated metropolitan élite’.  This has 
always been paranoid nonsense.)  

No, this is not about feeling 
aggrieved – it’s about understanding 
something fundamental about 
sponsorship.  

There is a basic difference between 
arts and natural sciences.  Arts exist 
to be attractive and popular - to 
communicate, to sell themselves.  And 
they do – chiefly because what they 
communicate concerns that which 
nearly everyone cares most about – 

namely, ourselves.  Unacademic people, 
who are nearly everybody, are only 
interested in people; and the arts are, 
above all, human.  

Nature, however, is not obliged 
even to be comprehensible, let alone 
popular.  Science is not ‘about us’.  
That connection can be made, but only 
with talent and effort – with art, in 
fact.  Science will never be ‘popular’ to 
the extent that the arts are, no matter 
how hard we try.  We can congratulate 
ourselves over the success of our 
London (formerly Shell) lectures (which 
no longer enjoy sponsorship) and the 
1312 people who visited on Open Day; 
but the annual footfall of the Royal 
Academy is counted in millions.

So industrial sponsorship, for the 
Society, is a completely different 
proposition from sponsorship of the 
RA.  Sponsorship exists in two models.  
One model is ‘customer-contractor’ 
(whereby the sponsor receives services 
from the sponsored).  The other is 
‘advertising and PR’ (whereby the 
sponsored publicises and perhaps also 
whitewashes the sponsor).  

  But the really big sponsorship money 
only comes from the second model.  
Alas, patronage of the Geological 
Society – no matter how worthy we are 
- will never compete for the corporate 
dollar as effectively as Don Giovanni 
at the Royal Opera, or the Summer 
Exhibition.

DR TED NIELD, EDITOR - TED.NIELD@GEOLSOC.ORG.UK      @TedNield @geoscientistmag
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 PATRONAGE OF THE GEOLOGICAL SOCIETY WILL 
NEVER COMPETE FOR THE CORPORATE DOLLAR AS 
EFFECTIVELY AS DON GIOVANNI AT THE ROYAL OPERA, 
OR THE SUMMER EXHIBITION.

~

~



LONDON LECTURE SERIES

Contact: Sarah Woodcock, The Geological Society, Burlington 
House, Piccadilly, London W1J 0BG, T: +44 (0) 20 7432 0981 
E: sarah.woodcock@geolsoc.org.uk 

GEOSCIENTIST SOCIETY NEWS

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

Climate change and Antarctica:  
The great ice sheet in the past,  
present and future
Speaker: Dr Bethan Davies 
(Royal Holloway, University of London)  
Date: 9 November 

Programme
◆ Afternoon talk: 14.30pm Tea & Coffee:   
15.00 Lecture begins: 1600 Event ends.
◆ Evening talk: 1730 Tea & Coffee: 
1800 Lecture begins: 1900 Reception.

Further Information
Please visit www.geolsoc.org.uk/gsllondonlectures16.   
Entry to each lecture is by ticket only.  To obtain a ticket 
please contact the Society around four weeks before 
the talk.  Due to the popularity of this lecture series, 
tickets are allocated in a monthly ballot and cannot be 
guaranteed.  

P
hoto: C

iprian S
trem

tan/S
hutterstock.com
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Research Funds 
Applications are invited for the 2017 
round of the Society’s research 
funds, writes Stephanie Jones

Please complete the appropriate 
form, which can be downloaded from 
the ‘Society Awards and Research 
Grant’s page at www.geolsoc.org.
uk/grants.   Here you will also find 
information about the Society funds 
and others administered by the 
Society.   The average award has been 

about £1000.
The Research Grants 

Committee meets once annually.  
Applications must reach 
the Society no later than 1 
February 2017 and must be 
supported by two Fellows of 
the Society who must each 
complete a supporting 
statement form.   Only 

On Saturday 17 September the 
Society participated in this year’s 
Open House weekend, throwing its 
doors open to the public.  In total 
1312 people visited the Society, 
including two visiting overseas 

➤  Nominations must be received 
         at the Society no later than 
         30 September 2016       

complete applications on the 
appropriate form will be considered.       

◆   Please send to the ‘Awards 
Secretary’ at the Geological Society.

The Royal Commission  
for the Exhibition of 1851
For reasons lost in the mists of time 
the President of the Society is an ex 
officio Commissioner of the Royal 
Commission for the Exhibition of 
1851 – the ‘Great Exhibition’, as it has 
become known.  Applications are now 
open for their various Awards, including 
Research Fellowships.  

geologists who, finding our doors 
unexpectedly open, asked if they 
could use the Library (only to be 
told with regret that the Society was 
‘open to the public, but not open for 
business’).

Dates for meetings of Council and Ordinary General Meetings 
until June 2017 will be as follows: 

FUTURE MEETINGS

u  OGMs: 
2016: 24 November; 
2017: 1 February; 4 April

u  Council: 
2016: 24 November; 
2017: 1 February; 
4 & 5 April (residential)

Open House 2016

Your E
ditor takes a tour. 
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Policy update 
It was a busy and eventful summer for the 
policy team in the run-up to and following the 
EU Referendum in June, writes Flo Bullough.  

There have been some big changes in 
Westminster, and work is going on across 
the science sector to raise awareness of the 
many areas and issues that will be impacted 
by the UK vote to leave the EU.  

In the run-up to the Referendum, we ran 
a questionnaire on the website to survey 
the Fellowship and geoscience community 
on how a ‘Leave’ vote might impact 
different geoscience sectors, both research 
and industrial.  Nearly two thirds of the 
respondents thought that a UK exit from the 
EU would have a negative impact on their 
sector.  You can read more about the survey 
results on the ‘policy’ area of the Society 
blog - W: www.blog.geolsoc.org.uk.

Musical chairs
Since the result was announced on 24 June, 
there have been a number of high-level 
changes in Government, the impact of which 
has yet to be felt.  The Department of Energy 
and Climate Change has merged with the 
former Department of Business, Innovation 
and Skills to become the Department of 
Business, Energy and Industrial Strategy, 
and responsibility for 
Higher Education has 
moved from the 

former Department of Business, Innovation 
and Skills to the Department for Education.  
The relevant Ministers are Andrea 
Leadsom, replacing Liz Truss as Secretary 
of State for Environment, Food and Rural 
Affairs; Jo Johnson remains as Minister for 
Universities and Science, and Greg Clark is 
the Secretary of State for the newly-named 
Department of Business, Energy and 
Industrial Strategy.  

Responses
The policy team responded to a number 
of consultations and inquiries over the 
summer.  Many focused on the potential 
impacts and consequences of the ‘Leave’ 
vote on the geoscience sector.  We 
responded to the Science and Technology 
Committee inquiry on the implications and 
opportunities for science and research, 
which covered themes such as research 
funding, staff and skills, freedom of 
movement and geoscience research 
collaboration.  For this response we used 
evidence and comments collected during 
the survey to inform our response.  We 
also attended workshop sessions held by 
the Science Council and the Campaign 
for Science and Engineering around the 
implications for science and research.  

We also responded to the Energy and 
Climate Change Committee’s inquiries 

on ‘Leaving the EU: Implications for 
UK climate policy’ and their sister 
inquiry on UK energy policy - as 
well as the Environmental Audit 

Committee’s inquiry into the 
‘Future of the Natural Environment 

after the EU Referendum’.  You can find 
these and all other policy work on the 
policy area of the Society website:   
www.geolsoc.org.uk/policy.  

We have published a resource page 
on the EU Referendum, where we will be 
publishing all the latest developments in 
government as they relate to geoscience.  
Government planning and negotiations 
with the EU will be taking place for at 
least two years, and we will monitor 
developments and update the Fellowship 
via the EU Referendum resource page on 
the Society website   
www.geolsoc.org.uk/EuRef.

In addition to Referendum work, 
we also responded to inquiries on the 
teaching excellence framework as part 
of the Government’s continuing Higher 
Education Bill, and an Environment, Food 
and Rural Affairs Committee inquiry on 
rural tourism.  

All the Society’s policy work can be 
found on the policy area of the website 
www.geolsoc.org.uk/policy.
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Contact: The Library, The Geological Society, 
Burlington House, Piccadilly, London W1J 0BG, 
T: +44 (0)20 7432 0999 E: library@geolsoc.org.uk

FROM THE LIBRARY

◆ Online Library catalogue
Search the online catalogue of books, journals and 
maps held in the Geological Society Library.  Fellows 
and Corporate Affiliate members can now login to the 
Library Catalogue to renew loans, view loan history, 
request items and create Favourite lists.   
www.geolsoc.org.uk/librarycatalogue 

◆ E-Journals and e-books
Fellows of the Society can access over 100+  
e-journals and e-books using Athens authentication.  
There is no charge to Fellows for this service. Visit 
www.geolsoc.org.uk/virtuallibrary to register.  

◆ Literature searching
Not enough time or struggling to find the information 
you need ? We can search a wide range of resources 
on your behalf and send you the results directly to 
your inbox.  To find out more about this service, 
please email library@geolsoc.org.uk 

◆ Document delivery
Not based in London or simply too busy to come to 
the Library ? We can send you by email or post  
copies of articles from our collection.  To find out 
more about this service, please email   
library@geolsoc.org.uk or call 020 7432 0999

◆ Postal loans
You do not need to live in London to borrow books, 
maps or journals from the Library – we can post them 
to you ! For more information, contact  
library@geolsoc.org.uk or call 020 7432 0999

◆ Inter-library loans
If the item you want is not in our collection, we may 
be able to obtain it from another library.    
To find out more about this service, please email  
library@geolsoc.org.uk or call 020 7432 0999

◆ Sponsor a Book
Sponsor a book and support the conservation of 
important titles from the Geological Society’s   
collection.  To find out more about this project:   
www.geolsoc.org.uk/sponsorabook

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

and port.  There is a cash bar 
for the purchase of aperitifs and wine.   

Burlington House dinners include wine.
2016 meetings: 9 November

The Athenaeum Club, 
Pall Mall, London

➤    Fellows wishing to dine or requesting   
         further information about the Geo  
         logical Society Club, please email   
         Caroline Seymour on 
         carolines@nubianconsulting.co.uk

Geological Society Club

Christmas and New Year Closure

The Society 
(London and Bath) 

will be closed from 
16.00 on Friday 
23 December, 

re-opening at 09.30 on 

Tuesday 3 January 2016



 Act local!

GEOSCIENTIST SOAPBOX

SOAPBOX
CALLING!

Andrew Harrison*  examines the benefits and merits 
of geoconservation work

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

If you can write it entertainingly in 
500 words, t the Editor would like 
to hear from you. Email your piece, 
and a self-portrait, to  
ted.nield@geolsoc.org.uk.  
Copy can only be accepted 
electronically. No diagrams, tables 
or other illustrations please.

Pictures should be of print  
quality – please take photographs 
on the largest setting on your 
camera, with a plain background.  

Precedence will always be given 
to more topical contributions.  Any 
one contributor may not appear 
more often than once per volume 
(once every 12 months).

       
     GEOCONSERVATION 
PROVIDES 
PROTECTION AND 
ENHANCEMENT 
FOR FEATURES 
THAT CANNOT BE 
REPLICATED OR 
RECONSTRUCTED IF 
LOST OR 
DESTROYED

ANDREW HARRISON

any recent ‘Soapbox’ 
contributors have banged 
on about fieldwork and the 
importance of ‘hands-on 
geology’.  So, with this in 

mind, I would like to sing of the virtues of 
geoconservation work, which I have the task 
of organising.   Geoconservation provides 
protection and enhancement for features that 
cannot be replicated or reconstructed if lost or 
destroyed.  It is a fine way to see geology up 
close, discover local geology, and also delivers 
benefits to personal health and well-being!

Clearance
Geoconservation involves clearing vegetation 
continually, maintaining sites and improving 
access to geological features.  Combined with 
the creation of interpretation boards and 
leaflets, it helps to communicate the subject of 
geology to the general public - providing an 
extremely valuable teaching, education and 
research resource that illustrates the processes 
which formed various geological features.  
Linking such features between different sites 
helps to illustrate the geological evolution of 
the area and landscape over time.

Sadly though, geoconservation is 
often overlooked (usually in favour of 
conservation).  But, as Dr Ian Stimpson, 
(Senior Lecturer at Keele University and 
chair of GeoconservationUK Staffordshire) 
points out: ‘Nature is both biotic and 
abiotic…geoconservation is as important as 
conservation’.  Crucially, both protect and 
enhance sites of geological, historical and 
ecological importance, making them available 
to current and future generations.  They all 
form part of our heritage - contributing to 
‘sense of place’ and cultural identity.

GeoconservationUK is a 
national body, recognising 
and promiting sites of 

geological importance.  In 
England, these are called Local 

Geological Sites (LGS).  
In Scotland and Wales 
they are known as 
Local Geodiversity Sites 
(LGS) and Regionally ~

~

* Andrew Harrison Field Secretary of the Black Country 
Geological Society E: andrewcfharrison@yahoo.com
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Important Geodiversity Sites (RIGS), designated 
according to scientific, historical, aesthetic and 
educational qualities.  The Wren’s Nest and 
Saltwells’ Nature Reserves are two examples of 
‘LGS’ within the Black Country.  

Wren’s Nest
World-renowned for its geological association 
with the Silurian Period, the Wren’s Nest 
gained national designation in 1956.  
According to Rob Earnshaw (Head Warden) 
geoconservation gives Dudley an ‘international 
geological profile’, ‘engenders local pride in 
the area’ and engages the local community - 
particularly children - through activities like 
fossil hunting.  This has resulted in increased 
visitor numbers, geotourism and wealth 
generation.  It has also reduced antisocial 
behaviour such as fly-tipping and vandalism – 
all of which helps cut labour costs.

Saltwells, designated a geological SSSI 
in 1981, is important for its association with 
the Carboniferous and Silurian Periods.  
According to Alan Preece (Senior Warden) 
geoconservation is ‘helping people to see 
beyond what is currently there’ - revealing 
hidden historical land uses: mining, quarrying, 
transport and manufacturing – and telling 
stories.  At Saltwells, this includes ‘overgrown 
railway tracks, and apple trees sprouting from 
miner’s lunchtime snacks’.  The creation, as a 
result of geoconservation work, of important 
grassland, wildflower meadows and other 
habitats, benefits rare flora and fauna.  

➤  If you are interested in undertaking geoconservation 
         work, reserve staff would be only too happy to 
         receive your help - especially in the face of 
         continuing cuts, under-resourcing and threats from 
         development.  Local geological societies can 
         provide more information about projects in your 
         local area, otherwise visit:
         ◆  GeoconservationUK 
               (www.geoconservationuk.org.uk)  
         ◆  The Geology Trusts 
 (www.thegeologytrusts.org) 
         ◆  The Geologists Association      
               (www.geologistsassociation.org.uk) 
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GROUNDWATER 
AND SUSTAINABLE DEVELOPMENT

G
roundwater is critical to the 
achievement of the new UN-
Sustainable Development Goals 
(SDGs) for 2030, with linkages 
to global change, food security, 

ecosystem conservation, resilient cities, 
human health and energy generation.  
These linkages are fully explored in a 
related Strategic Overview Series recently 
released by the IAH (International 
Association of Hydrogeologists), in 
support of global efforts in respect of the 
UN-SDGs, and marking the IAH’s 60th 
birthday.

Groundwater is a key natural resource, 
supporting human well-being and 
economic development – yet it is still quite 
widely misunderstood, undervalued, 
poorly managed and inadequately 
protected.  Anthropogenic perturbation 
of groundwater systems accelerated 
markedly during the 20th Century as a 

result of massive exploitation - for urban 
water-supply and irrigated agriculture - 
and of radical land-use changes in many 
aquifer-recharge zones.  

Worldwide, intensive exploitation of 
groundwater resources followed major 
advances in geological knowledge, 
waterwell drilling, pump technology and 
rural electrification, with rapid expansion 
from the 1950s onwards.  Comprehensive 
statistics on groundwater abstraction and 
use are (sadly) not available, but global 
withdrawals are estimated to have reached 
900km3 per year in 2010 – providing some 
36% of potable water-supply, 42% of water 
for irrigated agriculture and 24% of direct 
industrial water-supply.  

This has caused growing concerns 
over sustainability, quality degradation 
and impacts on dependent ecosystems.  
Moreover, despite notable technological 
advances, it is still not straightforward 

Stephen Foster 
and John Chilton* 
examine the 
links between 
groundwater and 
global change, food, 
ecosystems, cities, 
health and energy 
generation

Above: Groundwater, a key natural resource, is still 
quite widely misunderstood, undervalued, poorly 
managed and inadequately protected

Image: Yerko Espinoza/shutterstock.com



Bottom:
Complex 
relationship 
between urban 
subsurface 
infrastructure 
and  shallow 
groundwater 
flow

Top Left:
A coastal 
lagoon 
ecosystem 
– dependent 
upon slightly 
brackish 
water 
generated 
by mixing 
of fresh 
groundwater 
and limited 
seawater 
incursion

Top Right:
Cumulative 
depletion of 
groundwater 
storage 
reserves, 
mainly by 
agricultural 
irrigation 
(Konikow 
2011)

The small rock pool in the church of St 
Peter in Antakya (biblical Antioch) in 
Turkey, water from which was used for 
baptisms and thought to cure sickness.  
According to legend the cave-church 
was founded in AD 47, making this one 
of the earliest holy wells

           GROUNDWATER RESOURCES STORED IN AQUIFERS REPRESENT 
THE PLANET’S MAJOR RESERVE OF FRESH WATER AND PROVIDE RURAL 
COMMUNITIES WITH AN IMPORTANT BUFFER AGAINST DROUGHT 

▼

~

~

to provide a quantitative assessment of 
groundwater resource and quality status 
globally, given the generally inadequate 
investment in monitoring, and frequent 
technical difficulty with aggregation of 
monitoring results.  

Global change & groundwater
Groundwater resources stored in aquifers 
represent the planet’s major reserve 
of fresh water and they provide both 
urban and rural communities with an 
important buffer against drought.  This 
buffer becomes even more essential if 
global warming gives rise to prolonged or 
repeated droughts over several consecutive 
years.  But questions then arise as to how 
intrinsically resilient groundwater reserves 
themselves are to climate change, and 
whether we are doing enough to conserve 
and protect them.

Groundwater systems (or aquifers) are 

widely distributed and their replenishment 
occurs naturally in aquifer-recharge 
zones, as a result of infiltration of excess 
rainfall, from bodies of surface-water, 
and from some human activities – such as 
infiltration from agricultural irrigation and 
seepage from urban water and sanitation 
infrastructure.  Prior to large-scale 
anthropogenic activity (pre-1850 in some 
places but mainly pre-1950), our capacity to 
modify, abstract and pollute groundwater 
regimes was tiny in comparison to the 
available resource.  Most groundwater 
systems (outside hyper-arid regions) were 
in an equilibrium state between recharge 
and discharge, and natural groundwater 
quality was for the most part excellent.  

Significant uncertainty remains over 
what precise effect the current global 
warming trend will have on groundwater 
recharge in different regions.  On the 
one hand, in many humid regions 

higher ambient temperatures will be 
accompanied by more frequent high-
intensity rainfall and increased rates of 
groundwater recharge for the same annual 
rainfall.  This is so because a lot of deep 
infiltration is associated with exceptional 
rainfall episodes, and in some settings can 
cause so-called ‘groundwater floods’.  

On the other hand, higher temperatures 
will deplete soil-moisture: increased 
aridity then leads to soil erosion and 
gullying, or to soil compaction, which 
would reduce infiltration capacity.  And it 
is important to note that the ‘natural rates’ 
of climate and land-cover change regularly 
experienced over the past 400,000 years 
were very much slower than those of 
recent human-induced change.  The lowest 
predicted rate of current global warming is 
about 10 times greater than anything that 
has occurred previously.  This gives rise to 
considerable concern about its impact on 
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Origins and 
mechanisms of 
groundwater 
salinization

Major subsidence 
in major Mexican 
town resulting 
from excessive 
water-well 
extraction

Karst 
groundwater 
ecosystem

Groundwater 
being used to 
irrigate export 
asparagus in 
southern Peru

▼groundwater recharge, particularly in semi-
arid regions.  

But notwithstanding these complexities 
global warming will, eventually, impact 
groundwater resources.  Graphic evidence 
of this exists in the palaeo-environmental 
record gleaned from the study of large 
aquifers in today’s arid regions.  These 
regions contain groundwater at depth that 
can be 5000 to 200,000 years old, and which 
originated as recharge in past millennia that 
were wetter and colder than the present, 
with little rainfall recharge (<5mm per 
annum) taking place subsequently.  

Since current groundwater recharge 
is responsible for (at most) only a tiny 
fraction of groundwater stored in such 
aquifer systems, these resources can be 
regarded as completely resilient to current 
climatic variability, but are also, in effect, 
‘non-renewable’.  As such their use (which 
currently is more than 100 km3 per annum) 
will be time-limited and contribute to the 
global transfer of water from the land to the 
oceans (thus contributing to sea-level rise).  

Given the storage inertia of all other 
aquifer systems, only sustained climate 
change will seriously deplete available 
groundwater reserves.  But in contrast, 
increased global demands for groundwater 
abstraction - and some types of major 
land-use change - are capable of exerting 
a marked impact on both recharge and 
quality of groundwater within decades.  
Thus, looking forward, we will need to 
manage the combined impacts of human-
induced global warming, land-use change 
and groundwater exploitation together.  
More broadly, in taking stock of global 
and national trends in environmental 
capital, it will be essential to include full 
consideration of anthropogenic depletion 
and degradation of groundwater reserves.  
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Above: A Saharan oasis – formed by discharge of 
groundwater  storeg in alarge aquifer system for 10,000 
– 100,000 years
Below: Urban water supply from a groundwater-tapping 
tube well

▼

          GROUNDWATER 
IS A MAJOR SOURCE 
OF WATER-SUPPLY 
WORLDWIDE, AND 
AQUIFER STORAGE IS 
A KEY RESOURCE FOR 
URBAN WATER-SUPPLY 
SECURITY 

~

~

Food security
Groundwater was a critical factor in the 
green revolution’ (1970-2000), which 
increased food production by 250% over that 
period.  Private water-well construction for 
agricultural irrigation has seen remarkable 
levels of investment, because groundwater 
supplies are more reliable than surface 
water and can produce higher crop-yields 
and economic returns.  While groundwater 
storage is very large, current withdrawal-
rates for irrigated agriculture in more 
arid areas are not physically sustainable, 
resulting in the long-term (semi-permanent) 
depletion of aquifer reserves.  Elsewhere, 
widespread waterlogging and salinization 
of soil and shallow groundwater is an 
insidious menace, resulting from inadequate 
management of irrigation water, often in 
large surface-water distribution systems.  
The implication of both of these threats is 
that at least 15% (and perhaps considerably 
more) of current global food production is 
not sustainable in the long term.   

Additionally, agricultural land-use 
practices affect groundwater recharge rates 
and quality, with intensification of cropping 
leading to diffuse pollution of groundwater 
by plant nutrients, salinity and some 
pesticides.  Improved land management 
measures need to be promoted, to provide 
farmers with incentives to enhance 
groundwater recharge rates and reduce 
agrochemical leaching.  

Overall, we need to mobilise 
groundwater professionals, water-resource 
managers and irrigation engineers to 
identify governance and management 
responses to improve resource sustainability 
with:   
u  sustainable irrigation and groundwater  
management plans for aquifers under 
pressure from irrigated agriculture
u  conjunctive management of groundwater 
and surface-water in major alluvial areas to 
enhance agricultural productivity and avoid 
land-drainage problems 
u  re-alignment of government financing of 
agriculture (such as crop guarantee prices 
and pumping-energy subsidies) to reflect 
limited groundwater availability
u  careful evaluation and monitoring to 
ensure that crop irrigation practices and 
new irrigation developments do not lead to 
salinisation.

Ecosystem conservation 
Groundwater-dependent ecosystems (GDEs) 
comprise a complex subset of ecosystems 
of major significance in the conservation 
of biodiversity - including many vital sites 

covered by the RAMSAR Convention (an 
international treaty for the conservation 
and sustainable use of wetlands, signed 
in 1971).  GDEs have direct value for the 
human population, from fish and plant 
production, water storage and purification, 
and (indirectly) in terms of landscape 
and habitat.  There is a pressing need 
to identify GDEs according to type – 
aquatic, terrestrial, subterranean – and to 
improve understanding of how they relate 
to the physical and chemical status of 
groundwater.

Degradation of GDEs can occur because 
of anthropogenic modification to aquifer 
flow-regimes, and the salinisation or 
pollution of their groundwater.  Potentially 
negative ecological impacts, with the 
extermination of key species, can arise from 
uncontrolled groundwater withdrawals for 
irrigated agriculture or urban water-supply 
and/or modest increases in groundwater 
salinity and/or pollution (with nutrients 
and pesticides).

Social awareness of the importance 
of groundwater for sustaining viable 
ecosystems must be promoted to mobilise 
appropriate stakeholders for GDEs (such 
as conservation NGOs and local land 
authorities).  GDEs can be conserved by 
integrating their protection into basin and 
aquifer-scale water-resource planning and 
management, or at least acting selectively 
to Incorporate GDE protection zones into 
overall groundwater resource use and 
land-use control policy.  In certain cases, 
augmenting groundwater inflows to 
aquatic ecosystems can be considered if 
the water-table should fall below a defined 
critical level.

Resilient cities 
Groundwater is a major source of urban 
water-supply worldwide, and aquifer 
storage represents a key resource for urban 
water-supply security under climate change 
and extended drought.  To achieve this, 
however, groundwater must be managed 
more effectively through promoting, as 
‘best engineering practice’: 
u  the establishment of more water-utility 
wellfields outside cities, and declaring their 
‘capture areas’ as drinking-water protection 
zones  
u  the more widespread use of 
groundwater and surface-water resources 
conjunctively 
u  the adoption of ‘adaptive management 
strategies’, recognising that aquifers 
are in continuous evolution, with some 
uncertainty over their precise behaviour.  
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Private water-well construction for 
in situ self-supply has mushroomed in 
most developing cities, as a coping strategy 
during periods when the water utilities fail.  
Such water-well use is then often continued 
for years afterwards as a cost-reduction 
strategy.  Such (largely unregulated) private 
wells often draw their water from shallow 
aquifers that have already been polluted by 
local urban wastewater or industrial activity.   
Broad groundwater quantity, quality and 
economic assessments of current and likely 
private waterwell use need to be undertaken 
to allow the public administration to 
formulate a balanced urban water policy.  

Moreover, in the developing world, in 
situ sanitation presents a related hazard to 
groundwater quality in shallow aquifers.  
With urban sanitation still lagging far behind 
water-service provision, the UN-SDGs 
will (hopefully) see greater emphasis on 
closing this gap.  The sanitary engineering 
effort required will need to be proactively 
managed together with groundwater 
considerations.  

Urbanisation greatly modifies the 
groundwater cycle – with marked impacts 
both during periods of declining aquifer 
pressures (causing land subsidence with 
building and infrastructure damage) and of 
rising water-table (leading to groundwater 
flooding, with public health hazards and 

infrastructure damage).  Groundwater is 
often the invisible link between various 
facets of the urban infrastructure, tending to 
affect everybody - while all too often being 
the responsibility of nobody.  

A more integrated approach is 
universally required to reduce cost 
and improve resilience of the water 
infrastructure.  This will necessitate 
establishing cross-sector urban groundwater 
consortia of all major stakeholders and 
regulatory agencies, informed by adequate 
groundwater monitoring, and empowered 
to implement management plans.

Human health
The naturally excellent quality of most 
groundwaters, resulting from the self-
purification capacity of subsurface strata, 
has long been a vital factor for human 
health and well-being.  But a prerequisite 
for preserving this quality is that potable 
groundwater sources be carefully sealed, 
to prevent the direct entry of pollutants 
(such as pathogenic organisms and 
hydrocarbon fuels or lubricants) from the 
land surface.  All water-wells and springs 
used as sources of drinking-water require 
quality surveillance in relation to perceived 
pollution or contamination risks.  If used 
untreated, wells at serious risk (or already 
impacted) should be clearly marked as 

suitable only for non-drinking use.
Aquifers exploited for drinking-

water should be subject to systematic 
assessment of both actual pollution and 
potential vulnerability from pathogenic 
microorganisms (acute health hazard) 
or chemical pollutants (chronic health 
risk).  The situation can then be managed 
by designating carefully-invigilated land 
surface protection zones, of dimensions 
appropriate to contaminant travel in the 
local hydrogeological conditions and in 
which potentially-polluting activities can be 
controlled.  

The groundwater of some aquifer systems 
(such as shallow sands and gravels, and 
karstic limestones) is rapidly affected by 
conditions at surface and thus especially 
vulnerable to pollution from a wide range 
of contaminants (including the protozoan 
Cryptosporidium and the cholera bacterium 
Vibrio cholerae), and so requires additional 
protection measures.  

The most widely-distributed threat to 
potable groundwater quality comes from 
land-cultivation for intensive agriculture, 
which employs nutrients and pesticides 
that leach from soils to underlying aquifers.  
Some synthetic organic chemicals (including 
the so-called ‘emerging contaminants’ 
with endocrine-disrupting or carcinogenic 
implications) are resistant to degradation in 

▼



the subsurface and constitute a long-term 
health hazard.  

However, currently the most serious 
groundwater contamination and health 
issues in terms of global population 
directly impacted are ‘geogenic’ – 
relating to excessive arsenic and fluoride 
concentrations arising naturally in some 
areas through dissolution of sediment 
or rock  under certain hydrochemical 
conditions, and where rural dwellers take 
their domestic water-supply directly from 
village or private water-wells.

Energy generation 
Onshore hydrocarbon exploitation of all 
types requires full hydrogeological risk 
assessment, appropriate environmental 
regulation, diligent operational control 
and secure management of subsurface 
waste injection.  In non-conventional 
hydrocarbon development the principal 
concern is to prevent shallow aquifer 
pollution with formation brines, 
hydrocarbon compounds, fracking 
fluids and ‘stray gas’.  Better cooperation 
and research are required to monitor 
and evaluate the groundwater impacts 
of shale-gas fracking.  Applied 
hydrogeological science makes a pivotal 
contribution to the development of 
alternative non-carbon energy sources 

such as :
u  hydrogeothermal energy (particularly 
of ‘very low enthalpy’ for space cooling or 
heating) – for which long-term monitoring 
and modelling of groundwater system 
response is required to assess sustainability 
and improve design 
u  nuclear power – for power-station 
siting and radioactive waste disposal, as 
part of the technical platform required to 
build political and public confidence in 
the selection of low-risk sites and of safe 
geological repositories for radioactive 
waste.  

Globally, groundwater pumping for 
irrigated agriculture is a major energy 
consumer.  Much more effort needs to be 
put into reducing inefficient energy use 
due to aquifer depletion and inappropriate 
well design.  Conversely, promoting 
solar-panels for powering private, 
unregulated irrigation water-wells in 
more arid terrains could put groundwater 
resources under heavier pressure, unless 
an adequate incentive for ‘grid buy-
back’ is introduced in tandem.  And, for 
municipal groundwater sources, effective 
land management to ensure quality 
protection would avoid the large energy 
cost of treatment (to remove pollutants 
such as nitrates, pesticides and industrial 
chemicals).

Conclusion 
We have endeavoured to highlight the main 
linkages between society and groundwater, in 
terms of the aspirations for global sustainable 
development recently articulated in the 
UN-SDGs for 2030.  Groundwater resources 
will underpin several SDGs (including 
SDG-6 for Water Services, SDG-2 for Food 
Security, SDG-11 for Resilient Cities & SDG-
15 for Ecosystem Conservation), and their 
continuing physical depletion and quality 
degradation have to be of major concern.  u
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* Prof Stephen Foster (Corresponding author 
E: DrStephenFoster@aol.com) is Global Water 
Partnership Senior Adviser (www.gwp.org) 
publishing on trans-sectoral aspects of groundwater 
management.  Dr John Chilton, Executive Manager, 
IAH, and formerly chair of the British chapter of IAH 
and Associate Editor of Hydrogeology Journal

FURTHER READING 
The full texts of the IAH Strategic Overview Series on: 
Global Change, Food Security, Ecosystem Conservation, 
Resilient Cities, Human Health, Energy Generation & 
Groundwater can be accessed at 
https://iah.org/knowledge/learning-resources.  
Readers interested in the full range of IAH member 
services should approach the IAH British National 
Chapter (http://www.iah-british.org/), 
which is a ‘sister organisation’ to the Geological 
Society of London Hydrogeology Group.
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recording seismic events - especially 
important for developing countries, 
which are often sited in seismically active 
zones.  As a further development, the 
project will therefore look at working 
with partner schools in these areas, with 
a view to developing their understanding 
of seismic risk and giving them practical 
tools, to take seismic readings, and so 
contribute to the global schools seismic 
network.

The project has allowed all partner 
schools to set up and calibrate 
‘professional’ and high-end ‘amateur’ 
seismometers in the schools.  These are 
all linked into the schools seismology 
network and, in the case of Torquay 
Girls’ Grammar School, two of the four 
seismometers are also connected to the 
IRIS network.

Raspberry Pi computers have been 
used to develop the software to be used 
with the ‘home-made’ seismometers.  
These are still being calibrated with 
the ‘professional’ seismometers and 
their data triangulated with the project 
partners in both the UK and abroad.

Some project partners are now 
taking their seismometers into other 
schools, both in their own countries 
and to partner schools worldwide, to 
allow more students to benefit from 
the work undertaken.  In the longer 
term, having these small portable, 
accurate seismometers available to 
schools in seismically active zones in 
the developing world could potentially 
save pupils and teachers from both 
earthquakes and tsunamis.

A project webpage has been 
constructed by each partner school, 
featuring its project work.  

Impact
Participating students have developed 
a number of skills in STEM subjects that 
will make them more employable.  It 
has also encouraged female students to 
consider a STEM career, a major impact 
in a known shortage area for girls.  
Students involved in the project will 
have developed vital skills in two key 
areas (computing and geoscience) which 

T
he TeSS project ‘Developing 
Seismology – Teaching 
Seismology in Schools’ is a 
collaborative project between 
four schools operating under the 

auspices of the EU Erasmus+ programme 
KA2 ‘Strategic Partnerships in Schools’ 
banner.  The schools involved are Torquay 
Girls’ Grammar School, a selective state 
grammar school on the English Riviera 
(Torbay); Fulneck School, a private school 
based in Leeds; The Centre International 
de Valbonne, an international school 
near Nice in the south of France, and 
ITIS Ettore Majorana, a science-technical 
school based in Somma Vesuviana, Italy.
The teaching of seismology in schools 
is already well established in certain 
countries; however, we felt that if we 
worked together, we could develop 
low-cost solutions to recording seismic 
data – thus allowing schools across 
Europe and the wider world to be able to 
record seismic events.  The project would 
also allow the extension of this work to 
primary schools, so that students become 
more aware of the world around them.  
In addition, this project would allow 
the development of more cost-effective 
solutions for schools in the developing 
world.

The project also addressed the need 
for extending opportunities in STEM 
(Science, Technology, Engineering and 
Mathematics) subjects for all pupils.  The 
project, using computing in schools, 
has developed tools that enable seismic 
signals to be recorded and analysed.  The 
project also complemented and took 
forward the work undertaken by the 
project partners at ‘Seismology at School’ 
CPD events (in Naples, Nice and Sion) as 
well as the 2013 GIFT workshop at EGU.  

Teaching materials
The project has involved collaborating to 
develop teaching materials and resources 
that enable the teaching of the principles 
of seismology, which are adaptable and 
transferable to schools in the developing 
world.  A key component of the project 
has been to find practical ‘low-cost’ 
materials that can be developed for 

Gordon Neighbour* describes TeSS, a European 
STEM initiative that has been remarkably 
successful in getting girls interested in seismology

Above top: The project partners meeting at the 3rd 
Seismology at School meeting in Sion (Switzerland) – 
[also pictured: Paul Denton of BGS, whose help has been 
invaluable through this project].
Middle: One of several planning meetings taking place at 
Torquay Girls’ Grammar School
Lower: Going underground. The participants were hosted 
by Nick Powe and the team at Kents Cavern, Torquay

           HAVING SMALL, 
PORTABLE ACCURATE 
SEISMOMETERS IN SCHOOLS 
IN SEISMICALLY ACTIVE 
ZONES COULD SAVE 
PUPILS AND TEACHERS 
FROM EARTHQUAKES AND 
TSUNAMIS

 ~

~
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should lead to improved employability 
for all.  

We have held four meetings to date.  
An initial planning meeting took place 
in October 2014, in Torquay.  As well as 
introducing colleagues to the wonders of 
the English Riviera, it allowed colleagues 
to meet face-to face, often for the first 
time.  This allowed each partner to 
discuss the strengths and weaknesses 
of the initial project bid.  As with all 
things like this, the personal element has 
allowed the project as a whole to become 
a lot stronger.

Naples
Forty-eight students and nine teachers 
participated in the first student meeting 
in Naples in April 2015.  The area 
was chosen to provide a very visible 
expression of how important geoscience 
is to society.  The students undertook an 
extremely varied programme, emphasis 
being placed on simply getting to 
know one another.  Far from a trivial 
by-product, we see this as an extremely 
important outcome, in our modern 
society where the development of a 
globally aware workforce is something 
that we are going to need  - and need to 
get used to.  

Students had the opportunity to 
undertake a number of visits that 

allowed them to see the importance of 
studying geosciences including Mount 
Vesuvius, Herculaneum, Pompeii and 
Solfatara.  The highlight for many was 
the visit to the Volcano Observatory in 
Naples which allowed the students to 
see at first hand the front-line application 
of professional seismology and the vital 
relevance of the work they had been 
doing.  This has inspired one of my 
students to pursue A-levels with the 
ultimate aim of studying geophysics at 
university.

Nice
In October 2015, a further 48 students 
and nine teachers undertook a visit to the 
Centre International de Valbonne.  This 
was very exciting for the students as a 
stand had been set up at the Fête de la 
science in Antibes, allowing some excellent 
‘outreach’ activity for the project.  
Attendance at the event was in excess of 
5000, so the project was seen by a huge 
variety of active scientists and laypeople.  
Students were able to work 
collaboratively on developing their 
seismometers and especially on the 
programming for the Raspberry Pi 
computers.  Students were also given 
the chance to work with professional 
scientists at GeoAzur (University of 
Nice) and to see the importance of good 

scientific investigation at Malpasset dam 
– which collapsed on December 2, 1959, 
killing 423 people - one of one of the 
worst peace-time disasters in France.

Leeds 
The final student meeting provided the 
perfect opportunity for students show 
off the work they had undertaken. 
Presenting their work so far, they 
worked together with all the other 
students, suggesting solutions to each 
other’s problems.  Leeds University 
allowed the students to develop their 
skills in geophysics (under the expert 
tutelage of Professor Jurgen Neuberg) 
as they engaged in trying to find the 
tunnels that were said to emanate from 
underneath Fulneck School.
At the time of writing, students 
still need to complete work on their 
seismometers.  In the near future they 
will be set-up to take readings - and 
several of the schools are working 
with others (in their locality and 
further afield) to develop the schools 
seismometer network.
For staff, this has been an exciting 
opportunity to work together and to 
strengthen links across borders.  We 
are now working on evaluating of the 
project for our final report, which is due 
to be submitted in August 2016.  u

Students and teachers gather at the Centre International de 
Valbonne after the science fair to prepare for the next stages in 
their project
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Collabora-
tive working 
with students 
from all four 
schools, 
creating a logo 
design for the 
project

Students enjoy a 
very informative 
visit to Solfatara

Seat of power: 
students enjoy 
a trip to the 
Volcano 
Observatory 
and see how 
seismology is 
used in 
monitoring the 
volcano.  The red 
telephone is a 
direct line to the 
Italian President 
– students were 
told not to lift 
the receiver!

The team from 
Torquay Girls’ 
Grammar 
School enjoy 
the delights of 
Herculaneum

➤  If you would like to find out more 
        about the project or European 
        projects in general please feel 
        free to contact me via email or 
        visit the different project websites:

u    www.tggs.torbay.sch.uk/TeSS
u    seismology.fulneckschool.co.uk/
u    www.itismajoranasommaves.gov.it/
u    www.tess-erasmus.fr/ 
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GEOSCIENTIST LETTERS

Fellows’ Room 
should be restored
Sir, Like many other members, 
I use the Library and Fellows’ 
Room infrequently, but value 
the ‘meaning’ this gives 
to my Fellowship. I hope 
it is restored to the use of 
Fellows in the future - so 
please use this letter as an 
indication of ‘discontent’ at 
its current unavailability (see 
Geoscientists passim.).  

I live in Malawi, but will 
remain a Fellow and will 
expect to use the Library 
and Fellows’ Room again in 
person when I return to the 
UK.  Once it is restored to 
its proper function, I would 
be inclined to use it more 
frequently if the opportunity 
were taken to give the 
Fellows’ Room a face-lift!
CAROLINE FINCH 

Mining memories
Sir, This article (SCARP - a 
Scottish Carboniferous 
research park, Geoscientist 
26.07 August 2016) took me 
back many years when, as 
a new graduate, I joined the 
NCB Opencast Executive 
based in the Midland Valley of 
Scotland.  

Having the opportunity 
to see the Coal Measures 
exposed in an opencast 
face was a real education 
in geology, better than any 
lecture theatre or text book, 
and it opened up a career path 
in coal which I have enjoyed 
ever since - although some 
11,000km further south!

Turning these old opencast 
sites into a geological theme 
park, or whatever we want to 
call them, is a great way of 
showing people the real nature 
of geology with faults, folds 
and fossils for all to see ... and 
not imagine.
ALAN GOLDING

READERS’ 
LETTERS

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

Sir, Recent discussions (including at the IGC in Capetown) and attendant UK press 
publicity concerning the ‘Anthropocene’ reminded me of a formative geological field-
class experience in the late 1960s.

The class of budding second-year sedimentologists found themselves in the capable 
hands of the late Robin Bathurst, fresh from diving and snorkelling research activities in 
the Bahamas, which illustrated his inspirational lectures to us. This was just prior to the 
publication of his seminal Carbonate Sediments and their Diagenesis, Elsevier, 1971.  
The banks of the River Mersey, just outside the river mouth at Formby, were a far cry 
from the Caribbean, however! 

It was a beautiful crisp autumnal early morning fieldwork session on ‘Modern 
Sedimentology’, and we were promised warm drinks and sustenance if the weather was 
inclement, at the Bathurst establishment nearby.  As the tide rose on the sandbanks 
adjacent to the Formby dunes, it found us discussing Man’s effects on the environment, 
with the flotsam and jetsam of a rising Irish Sea tide, and lots of boats coming and 
going to the docks of Liverpool.

Robin, in his inimitable way, as usual led the discussion, with sediment transport 
examples being pointed out and analysed, in the sandbanks and growing tidal pools, 
as the group traversed the foreshore.  I do remember small examples of sediment 
movement being discussed, and the term “Turdibites” (sic), being coined.  (By now, you 
might see where the lowering tone of this 45 year-old reminiscence might be going.)

As some will remember, the Mersey, like many other rivers in the north of England, 
was not exactly clean and wholesome in the 1960s and ‘70s.  One student wag, 
contributed to the discussion thus: “This mess of sedimentary garbage can only mean 
one thing- that the next Geological Age will be called ‘The Obscene’!”

...to which a local enthusiastic student with an interest in palaeontology added: “and 
I suppose that the indicator/trace fossils will be Londinium rubericum or ‘Mersey Trout’, 
as we know them!”
GEORGE REEVES
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They do things 
differently there

The past is indeed a 
foreign country, to 
misquote L P Hartley, 
and here is a little book 
which amply illustrates 
that point.

This short paperback 
is the sort of thing you 
might pack to read on a 

journey, and it is like going backstage at a 
theatre to watch the background activity 
during a play; only the play is the work 
of geologists of the Overseas Geological 
Survey during the 1960s onwards.

It is not actually a book about geology 
or even the geologists themselves, but 
the anecdotes of those people as they 
went about their tasks, during what 
sounds today like a pioneering era. A 
time which paid little heed, it would 
seem, to health and safety, processes, 
technology or anything other than just 
trying to get on with the job with paper 
and pencil, manhandling barrels of fuel, 
and   otherwise flying by the seats of their 
pants.

I remember hearing some of these 
stories from the ‘horse’s mouth’ while I 
was on brief secondments from IGS in the 
1970s, and it is a delight that they have 
now put some of the stories on paper for 
others to enjoy and chew over.

This may be inspirational to some 
aspiring geologists, so it might be 
of proffered at careers events; it will 
probably be valued for the historical 

Geology and 
Archaeology - 
Submerged Landscapes 
of the Continental Shelf

Changes in sea-level 
have been a major 
control on global 
human populations 
since the appearance 
of our species. Marine 
regression and 
transgression from 
significant climatic 

change and corresponding glacio-isostatic 
rearrangements alter the geography 
of the continental shelf, modifying 
the viability of environments suitable 
to human activity, development or 
migration, distorting interpretation of any 
potential archaeological record. A topical 
multidisciplinary field of research, this 
Special Publication synthesises the current 
insights within this relatively recent area 
of underwater geoscientific investigation.

With an overview introducing the 
subject context, the volume contains 
three regionally-based thematic sections 
of 13 papers from research presented 

BOOKS  &  ARTS have no Internet access? CALL THE

Library Bookshop 0207 432 0999 for 

advice and to purchase publications[ ]

The Abyss of Time

In his latest book, 
Paul Lyle presents a 
learned, well-designed 
and readable account 
of time in a geological 
context, drawing 
its title from James 
Playfair’s famous 
aphorism when 

reflecting on the enormous length of time 
revealed by the Siccar Point unconformity. 
It might perhaps have been subtitled ‘The 
intelligent person’s guide to eternity’, 
as its intended audience is those with a 
general interest in the natural world, its 
development and its future. 

Specifically it is aimed at those making 
environmental and development policy 
who should be better informed of the 
temporal and geological contexts of their 
decisions.  Plentifully illustrated with 
well-chosen good quality examples, 
it would also be a valuable source for 
introductory geology courses and for 
those working in the peripheral areas of 
the Earth sciences.

Lyle recounts how our thinking about 
deep time developed historically in the 
different perspectives of those who have 
contemplated it, from the ancient and 
medieval philosophers, through James 
Hutton and the Scottish Enlightenment, 
to the famous geologists and theorists of 
more recent times. 

He reviews the formative debate about 
uniformitarianism and catastrophism, 
introduces the concepts of time’s arrow 
and time’s cycle and presents an elegant 
and succinct overview of the processes 
working on and within our planet, as we 
now understand them. 

He describes the Earth’s development 
since the beginning, using time as 
a framework to explain the changes 
wrought on the Earth both by slow earth 
processes and by isolated events. Finally 
he examines contemporary phenomena, 
both natural and anthropogenic, and 
applies plate tectonic theory to peer 
further into the future. In the great scheme 
of things, while some may think of Man 
as the most significant being on Earth, we 
are left perhaps to infer that our effect on 
the planet itself and its ultimate future is 
likely to be negligible in the very long run.

Tangentially, useful and informative 
accounts are presented of methods of 
dating, from semi-quantitative approaches 
of sedimentology and palaeontology, to 
quantitative radiometric, dendrological 
and magnetostratigraphic methods.

Paul Lyle has spent a lifetime 
contemplating, teaching and writing 
about the unusually varied geology of 
the north of Ireland. For recreation he 
translates the poetry of Ancient Greece. 
Here he presents a philosophical account 
of the life of the Earth and reassures those 
who agonise over the ‘future of the planet’ 
that the Earth will indeed continue to 
change and life to evolve, with or without 
our own transitory species, and despite its 
behaviour.

Reviewed by: Mike Young

context in due time.  But for the rest of 
us we can sit back and just enjoy the 
descriptions of the travails of a select 
band of geologists and their support staff 
travelling the world.

The book is presented as a series 
of short stories,   mapping out the 
evolution of the service from the 1960s 
to 2011.  For my part I don’t think we do 
enough of this sort of thing; just who 
were the personalities who worked for 
our geological institutions?  If there is a 
weakness with this book it is that there 
are too few photographs and background 
of the geologists themselves. 

With the advantage of hindsight, our 
society is clearly living off the fruits of 
their labour, so perhaps we would do 
well to reflect upon some of their efforts.

Reviewed by: Arthur Tingley

THE ABYSS OF TIME
by PAUL LYLE, 2015. 
Published by: Dunedin Academic Press 204pp (hbk) 
ISBN: 9781780460390
List price: £24.99 
www.dunedinacademicpress.co.uk

THEY DO THINGS DIFFERENTLY THERE – STORIES 
FROM THE INTERNATIONAL DIVISION OF THE 
BRITISH GEOLOGICAL SURVEY
by A J REEDMAN &  D G BATE (Eds).   
2016 Aspect Design. 338pp, sbk. 
ISBN 978-1908832894 
List Price: £12.99 
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Chemical 
Fundamentals 
of Geology and 
Environmental 
Geoscience

Since the first 
appearance 
in 1989 of 
‘Chemical 
Fundamentals 
of Geology’, 
Robin Gill’s 
textbook 
has become 

an established introduction to 
aspects of geochemistry familiar to 
undergraduate students of the Earth 
sciences. 

Developed from the second 
edition, this revised volume retains 
the same overall structure and is 
presented in three main sections. 
The introductory first section 
(Chapters 1 to 4) outlines the basic 
scientific principles of physical 
chemistry appropriate to geological 
and environmental systems and 
processes. Particular emphasis is 
properly placed upon energetic 
considerations. Chapters 5 to 8 
introduce the wave-mechanical 
view of atoms and types of chemical 
bonding that govern the distinctive 
properties displayed by minerals, 
melts and fluids. 

The final section (Chapters 9 
to 11) describes the chemistry of 
geological and environmentally 
significant elements, introduces the 
basics of isotope geochemistry and 
concludes with a chapter outlining 
element abundance and distribution 
on Earth and within the wider 
context of the Universe as a whole.

Demonstrated by the amended 
title, the third edition now 
emphasises the chemical 
foundations of environmental Earth 
science together with mainstream 
(or ‘traditional’) geology. This 
content modification mirrors the 
recent increase in student interest 
and the number of undergraduate 
courses now currently available 
in this subject area. The inclusion 
of a new chapter introducing 
basic isotope geochemistry 
highlights the importance of the 
application of isotope systems to 
the understanding of geological and 

The Oracle of Oil

Mason 
Inman has 
highlighted 
the life, times 
and ideas of 
Marion King 
Hubbert 
(1903 - 89), 
regarded by 
many within 
geophysics, 

as a genius. Inman uses the term 
‘oracle’ as someone who gives 
sound advice and forecasts, and 
‘maverick’ as an independent-
minded person who refuses to toe 
the ‘party line’. Others might say 

at the 34th International Geological 
Congress, Brisbane, Australia in 
August 2012. Selected case studies 
from geographic regions with differing 
combinations of sea-level histories and 
crustal movements cover the present 
geoscientific understanding and 
technological challenges in submerged 
landscape reconstruction and assessing 
archaeological site potential. 

Regions influenced by cycles of 
glacio-isostatic submergence / rebound 
and associated interactions between 
sea-level change and glacial history are 
included from the northern European 
Fennoscandian Shield and Baltic. 
Tectonically active areas with complex 
inter-plate kinematics producing highly 
variable patterns of uplift, subsidence 
and topography, are represented by 
case studies from the Mediterranean. 
Continental shelves with relatively 
stable cratons (with minimal tectonic or 
isostatic influences) are documented by 
case studies from Australia and South 
Africa.

Similar research themes within 
each regional category are inevitable, 
but particular emphasis is placed 
upon topics that intersect these 
geographic ‘boundaries’. Advances 
in the discovery, interpretation 
and reconstruction of submerged 
palaeolandscapes and developments 
in predictive modelling, coupled 
with the integration of geological, 
palaeoenvironmental and 
archaeological evidence, have provided 
significant insights into the patterns 
of human activity and population 
dispersal at several key locations.

All sections are well written and 
edited, concisely laid-out with clear 
and appropriate figures, photographs 
and data-tables. Many are presented in 
colour and enhance the understanding 
of the textual details. The volume is a 
comprehensive contribution to the field, 
and the editors are to be congratulated. 
The primary readership is anticipated 
to be practising geoscientific 
professionals and graduate students 
within this ‘emerging’ research 
discipline. A recommended read and 
reference work. 

Reviewed by: Mark Griffin

Would you like to receive a free book and write a review? 
Available titles are listed online, of which a small selection is shown below. 

Contact the editor for further information TED.NIELD@GEOLSOC.ORG.UK 

GEOLOGY AND ARCHAEOLOGY – SUBMERGED 
LANDSCAPES OF THE CONTINENTAL SHELF
by J HARFF, G BAILEY AND F LÜTH (editors). 
Geological Society of London Special Publication No 
411. 2016. ISBN 978-1-86239-691-3. Hbk. 294pp. 
List Price: £110.00 www.geolsoc.org.uk

CHEMICAL FUNDAMENTALS OF GEOLOGY 
AND ENVIRONMENTAL GEOSCIENCE 
(THIRD EDITION)
by ROBIN GILL. Wiley Blackwell. 2015. 
ISBN 978-0-470-65665-5. Sbk 267pp.  
List Price: £35.50
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environmental processes.
Most chapters have review 

exercise sections with answers 
provided in a separate glossary 
that aid the understanding of the 
chemical concepts outlined in 
the corresponding text. Textual 
‘boxed sections’ are included 
for more advanced or interested 
readers. Appendices revising basic 
mathematical concepts, simple 
solution chemistry and chemical 
/ element data-tables, (including 
symbols, units and constants used 
in the text) are also presented.

Gill’s revised edition continues 
to provide a solid and readily 
comprehensible introduction to the 
scientific principles of chemistry 
underpinning geology and 
environmental Earth science. It is 
anticipated to appeal primarily 
to first year undergraduates in 
geology, Earth and environmental 
sciences with little or no recent 
backgrounds in chemistry. The 
associated companion website 
allows access to fully downloadable 
PDF or PowerPoint files of all 
figures and chemical data-tables in 
the text, a feature that will enhance 
both teaching and study.

Reviewed by: Mark Griffin



BOOKS  &  ARTS have no Internet access? CALL THE

Library Bookshop 0207 432 0999 for 

advice and to purchase publications[ ]

‘awkward squad’. 
Hubbert came from the poorest 

Texas backwoods. His degree 
from the University of Chicago 
covered geology, physics and 
mathematics, but by graduation he 
had published three classic papers 
on geoscience. He had also worked 
many unpleasant hours just to pay 
his tuition fees. He developed a 
state-of-the-art university course 
on subterranean geophysics before 
joining Shell Oil in Houston in 
1943 as ‘technical coordinator’. On 
promotion, he helped grow their 
Bellaire Research Laboratories. 
He retired in 1964, and moved to 
the US Geological Survey, retiring 
again in 1976. 

Throughout the chapters we get 
snippets of his scientific genius. 
He developed and published 
mathematically rigorous 
theories of fluid flow in porous 
media defining fluid potential, 
hydrodynamic trapping of oil in 
reservoirs, hydraulic fracturing, 
plasticity of rocks, overthrust 
faults, and much more. He gave 
many external lectures and had 
positive ideas on solar energy, 
climate change and nuclear 
energy, which became blunted 
because of the then cavalier 
disposal of waste. 

In 1956 he gained notoriety 
for his in-depth analysis of oil 
reserves. He predicted that 
overall US petroleum production 
would soon peak and decline 
thereafter, illustrated in a bell-
shaped curve - ‘Peak Oil theory’. 

Many dismissed it, believing that 
the apparent plenty would last. 
However before Hubbert’s death, 
his pronouncements were coming 
true and the US was importing 
much oil. An Epilogue updates us 
to 2012, where shale gas and oil 
have come to the rescue: but look 
what has happened since! 

Inman walks us through King 
Hubbert’s life giving us fascinating 
insights which illustrate why he 
gained reputation, clashes, many 
ground-breaking papers, accolades 
and honours. In particular 
we learn of his conflicts with 
academics, energy policy makers, 
oil companies, government agents 
and politicians. 

I found The Oracle of Oil a page-
turner. Hubbert’s persistence for 
intellectual honesty and rigour 
and the challenges with the 
naysayers come across splendidly. 
The book and bibliography 
could be a valuable source for 
scientific historians and energy 
policymakers to get a flavour of 
the antipathetic atmosphere often 
surrounding him, particularly 
peak oil, and for anybody who 
wants an engaging read: no 
equations… just the peak curve. 

Reviewed by: Richard Dawe  

THE ORACLE OF OIL: A MAVERICK GEOLOGIST’S 
QUEST FOR A SUSTAINABLE FUTURE 
by PAUL LYLE, 2015. 
MASON INMAN, 2016. Published by: W W Norton & 
Company, Inc. 432pp., hbk, ISBN: 9780393239683.
List price: £20.00  www.norton.co.uk
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◆ NEW! The man who built the Sierra Club - a life 
 of David Brower by Robert Wyss.  Columbia UP 
 2016 410pp, hbk
◆ NEW! Palaeomagnetism in fold and thrust belts 
 - new perspectives Edited by Pueyo et al.  2016 
 Geological Society Special Publication #424. Hbk
◆ NEW! River-dominated shelf sediments of East 
 Asian seas. Edited by Clift et al.  2016 Geological 
 Society Special Publication #429. Hbk
◆ NEW! Digital Terrain Analysis in Soil Science and 
 Geology by Igor Florinsky.  2016 Academic Press 
 486pp hbk
◆ NEW! Sensing & Monitoring Technologies for 
 Mines and Hazardous Areas by Chaulya & 
 Prasad.  2016 Elsevier 403pp, sbk. 
◆ NEW! Ecological Climatology - concepts & 
 Applications by Gordon Bonan (3rd Edn) 2016 
 CUP 692pp Hbk 
◆ Arthur Smith Woodward - his life and influence 
 on modern vertebrate palaeontology by 
 Johanson Z. et al. (Eds) Geological Society of 
 London 2016 Spec Pub #430 362pp (hbk)
◆ Stochastic Analysts of Scaling Time Series -  
 from turbulence theory to applications by 
 Schmitt FG and Huang Y.  Cambridge UP 2016 
 204pp hbk
◆ Volcanic Geology of Sao Miguel Island  
 (Azores Archipelago) 
 by Gaspar et al (Eds) 
 Geological Society Memoir #44, 2015 hbk 309pp
◆ Applied Thermodynamics for Meteorologists, 
 by Sam Miller.  2015. Cambridge University 
 Press 285pp, hbk 
◆ Energy, the subtle concept – the discovery 
 of Feynman’s blocks from Leibniz to Einstein 
 by Jennifer Coopersmith (revised) 2015 Oxford 
 University press 422pp, sbk.

www.stonechatproductions.co.uk
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IN MEMORIAM WWW.GEOLSOC.ORG.UK/OBITUARIES

Absalom, Sydney Stuart *
Ayers-Morgan, Christopher *
Armitage, John *
Bishopp, David *

Colley, H *
Davis, Robert Vincent *
Flood, Raymond Edward *
Geddes, James D*§

Morgan, Daniel *
Piffaretti, Joseph*
Ramsden, Robert *
Smith, Robert L *

Stokes, David R *
Van der Merwe, Roelef *
Wright, Ernest *

In the interests of recording its Fellows’ work for posterity, the Society publishes obituaries online, and in Geoscientist.  The most recent additions to 
the list are in shown in bold.  Fellows for whom no obituarist has yet been commissioned are marked with an asterisk (*).  The symbol § indicates that 
biographical material has been lodged with the Society.

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

Deceased Fellows for whom no obituary is forthcoming have their names and dates recorded in a Roll of Honour at www.geolsoc.org.uk/obituaries.  

THE SOCIETY NOTES WITH SADNESS THE PASSING OF:

GEOSCIENTIST FEATURE
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Geological Society ‘Students’ Tour’

Next year marks the 50th   
anniversary of the last Students’ 
Instructional Tour organised by the 
Geological Society.  Geoff Townson, 
who attended the 1967 tour, recently 
discovered his field notebook,  
including the attendance list   
(picture) and is interested in writing 
a piece for Geoscientist to mark the 
occasion.

Donation
In 1945, Dr G M Lees and   
Mr P Evans, Directors of the  

Anglo-Iranian Oil Co. Ltd. 
and the Burmah Oil Co. Ltd., 
offered the Society £750 a year 
to run an instructional tour 
for Honours students in 
geology.  The committee 
formed to advise Council 
recommended that the first 
tour be held in 1946 and that 
heads of the geology 
departments in universities 
and analogous institutions be 
asked to nominate students.

The original intention of 

these tours was to enable a 
selection of students from 
British universities to visit 
some  major classic regions 
in British geology.  The idea 
was to get an integrated 
picture of stratigraphical 
and structural relations, and 
the influence of these on 
topography to develop a 3D 
picture.

Were you a lucky   
participant in any of these 
legendary tours?  Do you 
have photos and notebooks, 
and documentation relat-
ing to them?  Perhaps you 
have some reminiscences 
to share, or material pho-
tographic or documentary, 
that might be of use to Geoff 
and to the Society Archive.   
If so, Geoff would like to 
hear from you.

➤  If you have memories and  
        material to share with Geoff,  
        please contact him initially on 
        E: geofftownson@hotmail.com 
        as soon as possible before the 
        end of December 2016 please. 

The 1967 tour, which also shows that confusion over the apostrophe is nothing new.  
Among those attending, apart from Geoff Townson, we note a certain R B Beck, former 
editor of British Geologist and of this magazine, its post-1991 successor…

Geoff Townson* is trying to piece together a bit of Geol Soc history 
and needs your help – before it’s too late!



GEOSCIENTIST PEOPLE NEWS

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

DISTANT THUNDER

Epitaphs, restricted to no more 
than 66 characters,  were the 
only personal touches relatives 
were allowed to add to the 
standard Portland Stone war 
grave headstones designed 
by the Commonwealth War 
Graves Commission (see ‘War 
Graves ‘Design by Committee’ 
got it right’, Geoscientist 24.10, 
November 2014).  

But not all war graves 
bear personal inscriptions. 
There are several reasons for 
this.  Some countries, such 
as New Zealand, concerned 
that inscriptions might infringe 
the Commission’s principle of 
equality, decided not to allow 
epitaphs. Others, such as 
Britain and Australia, placed 
strict restrictions on length and 
wording, and charged grieving 
relatives – some of whom could 
not afford to pay – for every 
letter and space, like a telegram.  
The Canadian government, in 
contrast, took a more liberal 
view, and agreed to pay for all 
their soldiers’ inscriptions.

However, when it came to 

paying for a public monument 
in London to honour their war 
dead, the Canadian government 
seems to have taken a different 
view.  A memorial, in the 
shape of an open rotunda of 
Portland stone, was erected 
by the Commonwealth War 
Graves Commission in 1958 in 
Brookwood Military Cemetery 
near Pirbright in Surrey to 
honour all Commonwealth and 
Empire war dead from WW2. 
However, there appears to have 
been no government-backed 
move to erect a memorial 
specifically to honour Canadian 
soldiers from both World Wars. 

Black days
Instead, the Canada Memorial 
in London owes its existence 
largely to the enterprise of 
disgraced media mogul Conrad 
Black.  Using his influence to 
raise the necessary funds, 
Black spearheaded the 
project and presided over a 
juried competition to choose 
the design.  The winning 
submission, by the late Quebec 
artist Pierre Granche, was 
erected in 1992 in Green Park, 
across from Buckingham 
Palace. It was officially unveiled 
by Her Majesty the Queen  
in 1994.  

The Canada Memorial 
features a narrow walkway 
cut through a sloping square 
of polished red granite. The 
walkway is oriented towards 
Halifax, Nova Scotia, the port 
from which many Canadian 
troops embarked for Europe. 
The granite surface itself is inset 
with bronze maple leaves and 
water flowing over the slope 
gives the impression of leaves 
floating down a stream. 

Like the Australian war 
memorial in London (see: 
‘Home Away from Home’, 
Geoscientist 25.10 November, 
2015) the Canada Memorial, 
uses rocks from ‘back home’. 
The red granite is a coarsely 
crystalline meta-granite, with 
strong foliation marked by 
stretched-out orange potassium 
feldspar in a darker groundmass 
of plagioclase, quartz and 
hornblende. Known in the trade 
as ‘Anticosti Granite’, this nearly 
one billion-year old charnockitic 
rock hails from the Magpie River 
Quarry on the north coast of 
the St Lawrence River, Quebec 
and forms part of the Havre-
Saint-Pierre Suite of granitic 
intrusions. 

Death and 
resurrection 
Initially the maintenance costs 
of the Canada Memorial were, 
at Black’s insistence, paid for 
by The Daily Telegraph, the UK 
newspaper he then published.  
However, in 2004, when Black 
was accused of financial 
wrongdoing, this source of 
funding ceased, and the 
Canada Monument gradually 
sank into an embarrassing state 
of disrepair.  

Again, Black stepped 
in. Following a campaign 
led by him and the Ontario 
government, the Canadian 
government agreed in 2007 
to purchase the monument 
and pay for its continuing 
maintenance and management. 
Now managed by the Canadian 
Department of Veterans Affairs 
and restored to its former 
glory, the Canada Monument 
once again serves as a proud 
reminder of all members of the 
Canadian forces who lost their 
lives in both World Wars.

Private enterprise
Geologist and science 
writer Nina Morgan*  
recounts the mixed 
fortunes of the Canada 
Memorial in London

* Nina Morgan is a geologist and 
science writer based near Oxford.  

Her latest book, The Geology of 
Oxford Gravestones, is available 
via www.gravestonegeology.uk  

➤ Acknowledgement 
Sources for this vignette 
include the websites 
www.veterans.gc.ca;  
http://bit.ly/2dJ6jbT; 
http://bit.ly/2e0ThFE;  
the  Wikipedia  
entries for Canada  
Memorial and The Daily 
Telegraph;  and Urban 
Geology in London No. 
4 by Ruth Siddall and 
Diana Clements available 
at http://bit.ly/2dqPVwW. 
The  inspiration for this 
vignette was the   
introduction to  
Epitaphs of the Great 
War: The Somme, by 
Sarah Wearne,  
ISBN 978-1-910500-521.
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Full, Accurate, Up-To-Date[ ]

Effective Surface Mine Design (for 
Chilean Mining & Quarrying Industry)

Introduction to Micromine

Resource Estimation in Micromine

31 October -  
13 November

15-16 November 

17-18 November

Online CPD Course delivered via Leicester University’s Virtual Learning 
Environment, Blackboard.  See website for details.   Currently only 
available to individuals working in the Chilean mining & quarrying 
industry. The course will become more widely available in 2017.

Venue: Micromine, 36 Whitefriars Street, London EC4Y 8BQ Fees apply.  
See website: W: www.geolsoc.org.uk/Micromine-Introduction-Nov16

Details as above See website: W: www.micromine.com

COURSE DATE VENUE AND DETAILS

ENDORSED TRAINING/CPD

Glossop Evening
Engineering Group

Early Career Geologist Award Final
Southern Wales Regional

Operations Geology Conference - 
Bridging the Gaps
Petroleum Group

Conference & Exhibition 2016
Museums Association

North Sea – next life?
Geological Society, 2016 Year of Water, 
Petroleum Group, PESGB

Nottingham Career & Industry Day 2016
Geological Society, British Geological 
Survey

Climate change and Antarctica
Geological Society 

Petroleum Geoscience Collaboration 
Showcase
AAPG, PESGB, Petroleum Group

Potential for Groundwater Heating in Cardiff
Western Regional

The Geology of Mars
South Eastern Regional

Military aspects of Engineering Geology: 
Past and Present

1 November

1 November

2-3 November

7-9 November

8 November

9 November

9 November

15-17 November

15 November

15 November

16 November

Venues:  Burlington House & Royal Institution.  Time: From 17.30  
(at BH).  Free, no registration required.  Contact Alexander Conrad  
E: alexander.conrad@aecom.com 

Venue: LT 1.40 Cardiff University, Main Building, CF10 3AT.  Time:  
1730 for 1800.  Contact Simon Hughes E: swales.rg@geolsoc.org.uk 

Venue: Burlington House.  Fees and discounts apply – see website  
for details and registration.  Contact Sarah Woodcock   
E: sarah.woodcock@geolsoc.org.uk

Venue: SECC, Glasgow.  See website for details and links    
Contact Emma Mitchinson E: emma@museumassociation.org

Venue: Copthorne Hotel, Aberdeen.  Lecture.  Speaker: John Gluyas.  
Contact Sarah Woodcock E: sarah.woodcock@geolsoc.org.uk

Venue: BGS, Keyworth.  Exhibition, Careers Fair, talks.    
See online for details & registration.      
Contact: Naomi Newbold E: naomi.newbold@geolsoc.org.uk

A Society London Lecture.  Speaker: Bethan Davis (Royal Holloway).  
See advert, p. 06

Venue: ExCeL, London.  TETEX 2016.  See website for details & 
registration.  Contact Sarah Woodcock     
E: sarah.woodcock@geolsoc.org.uk

Evening meeting.  No time advertised at time of writing.  Venue: 
S H Reynolds Lecture Theatre (Room G25), Department of Earth 
Sciences,  Bristol University BS8 1RJ.  Speaker:  David Boon.   
Please contact E: westernregionalgroup@gmail.com

Venue: The Bell Inn, Godstone.  RH9 8DX.  Time: 1800 for 1830.  
Contact Sarah Cook E: sarahcook@rocketmail.com

Lecture & workshop.  Venue: Burlington House.  See website for details 
and registration.  Contact Ted Rose E: ted.rose@earth.oxon.org

COURSE DATE VENUE AND DETAILS

DIARY OF MEETINGS 2016 PLEASE NOTE THAT THERE ARE MANY MORE MEETINGS IN SEPTEMBER, 
FOR WHICH WE DO NOT HAVE SPACE.  ALWAYS CHECK WITH WWW.GEOLSOC.ORG.UK/LISTINGS



hris’ to all his 
family, friends 
and colleagues 
enhanced the world 
of Cretaceous research 

for nearly 50 years.  He died of 
cancer in hospital in Taunton, 
Somerset, 27 January, 2016.

Chris studied geology at 
Reading University and then 
joined the British Geological 
Survey as their Cretaceous 
Palaeontologist based at 
the Geological Museum in 
Exhibition Road, London.  When 
BGS moved to Keyworth, Chris 
took redundancy, giving him 
time to focus on his immense 
collaborative work with the 
Cretaceous Working Groups 
worldwide, especially with 
German colleagues.  

Editor
In his final years he was a key 
editor and reviewer for the 
journals Cretaceous Research 
and Acta Geologica Polonica, 
spending many long hours 
helping authors convert their 
manuscripts into perfect 
English.  He was a tenacious 
reviewer, demanding the 
highest standards of scientific 
accuracy.  

In his early professional 
years he was lucky to survive 
being buried by sand in a trial 
pit in the Haldon Greensand 
in SE Devon.  Quick-thinking 
Chris stuck his hand in the 
air with his pencil sticking 
upwards, which was all his 
rescuers could see.  The weight 
had partially crushed his skull, 
which affected his eyesight.  
In later years he found it very 
difficult to use a microscope and 
suffered from severe headaches.

Chris’s contribution 
included many seminal BGS 
reports and memoirs on the 
Cretaceous of Northern Ireland 
and England.  His work in 
Lincolnshire and Yorkshire led 
to the new lithostratigraphy 
and maps for the Northern 

Province of Lincolnshire and 
Yorkshire.  His contributions to 
understanding the Cretaceous 
of East Anglia and inland 
Dorset have been equally 
important.  In the international 
arena, Chris worked since the 
1970s on various Cretaceous 
Working Groups and, as a 
voting member, contributed to 
decisions on Cretaceous stage 
and substage divisions.

Chris’s slight build hid a 
steely determination and 
physical endurance.  When 
preparing the book ‘British 
Upper Cretaceous Stratigraphy’ 
it was necessary to re-measure 
all the Cretaceous field sections 
in the Inner Hebrides.  One 

section on the NE side of Beinn 
Iaidain in Morvern, required 
a long trek across typically 
mountainous, rough, boggy 
ground in extremely wet weather.  
The durable Chris managed this 
arduous trek at the age of 60 with 
relative ease, revived at the end by 
a large glass of whisky.  

Minehead
In his last years Chris moved 
with partner Jenny and family to 
Minehead, Somerset.  In addition 
to maintaining his editorial 
work he became an influential 
townsman, helping to set up and 
run the U3A geology group and 
furthering his great interest in 
birdwatching (owls especially) 
and in the U3A photography 
group. 

Chris will be remembered as a 
loyal friend, a consummate editor, 
outstanding palaeontologist 
and excellent field geologist.  It 
is fitting that in his last months 
the Yorkshire Geological Society 
awarded him the John Phillips 
Medal for his major contributions 
to the Yorkshire Cretaceous.  
Despite being very weak, 
Chris made the journey from 
Somerset to Yorkshire and gave a 
marvellous acceptance speech.

Chris is survived by his 
partner Jenny Lennon-Wood, 
stepdaughter Siobhán with 
husband Steve and their son 
Lorcan.  Christopher John Wood: 
born 18 August 1939; died 27 
January 2016.

Rory Mortimore

GEOSCIENTIST OBITUARY

Distinguished Cretaceous stratigrapher and 
consummate editor with a passion for detail, 
who was nearly buried alive in a sand-pit

Christopher John Wood 1939-2016

‘C

OBITUARY

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

QUICK-THINKING 
CHRIS STUCK HIS 
HAND IN THE AIR WITH 
HIS PENCIL STICKING 
UPWARDS, WHICH WAS 
ALL HIS RESCUERS 
COULD SEE

~

~

➤  A longer version of this 
        obituary is available online.     
        Editor      
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ACROSS                                      DOWN

CROSSWORD NO.208 SET BY PLATYPUS

7   Fibrous structural protein (7)

8   Macromolecular biological 

 catalysts (7)

10   Region within a magnetic material  

 magnetised in the same direction (6)

11   Apparent path of the Sun on the 

 celestial sphere (8)

12   French military headgear (4)

13 Kingdom of Serbs,  

 Croats and Slovenes 

 created after WW1 (10)

14 Five long bones in the foot, 

 between mid-foot and toes (11)

19  ‘That dismal town’ according 

 to DHL (10)

22  French Christmas (4)

23  Stringed instrument favoured by 

 Abyssinian maids singing of 

 Mount Abora (8)

24  Type town of 427.4Ma to 423Ma 

 rocks, from which smoke stood 

 up, and where Comus was first 

 performed (6)

25  The older type of hymn (7)

26  Make land where once was sea (7)

1   Insoluble organic residue in 

 sedimentary rocks (7)

2   Alloy of Fe and Ni found only in 

 meteorites (8)

3   Organ that regulates the electrolyte 

 balance of the blood (6)

4   The process of reductively 

 understanding the composition of a 

 complex substance (8)

5   Short sight (6)

6   Obsolete linguistic term derived from 

 the name of one of Noah’s 

 three sons. (7)

9   Students of the face of the Earth (11)

15  Nicknames, Latinly, 

 but pluralized Englishly (8)

16  1794-1871, this William won the 

 Wollaston for coral work that helped 

 others to found the Devonian (8)

17  Sediment consisting entirely 

 (or almost) of shelly debris (7)

18  Reduction division (7)

20  Alarm bell (6)

21  This William Hallowes is the 

 crystal lattice index man (6)

The winner of the August Crossword 
puzzle prize draw was Sean Mulshaw of 
of Wokingham.

All correct solutions will be placed in the 
draw, and the winner’s name printed in 
the February 2016 issue. The Editor’s 
decision is final and no correspondence 
will be entered into. Closing date - 
December 6.

The competition is open to all Fellows, 
Candidate Fellows and Friends of the 
Geological Society who are not current 
Society employees, officers or trustees. 
This exclusion does not apply to officers 
of joint associations, specialist or regional 
groups.

Please return your completed crossword 
to Burlington House, marking your 
envelope “Crossword”. Do not enclose 
any other matter with your solution. 
Overseas Fellows are encouraged to 
scan the signed form and email it as a 
PDF to ted.nield@geolsoc.org.uk

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

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

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

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

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

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

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

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

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

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

WIN A SPECIAL
PUBLICATION!

SOLUTIONS SEPTEMBER
Across: 
7 Tholeiite 8 Xenon 10 Tonalite 11 Gnamma
12  Mesa 13 Mastodon 15 Aquifer 17 Panning
20 Bacteria 22 Pubs 25 Lignin 
26  Aureoles 27 Annul 28 Barnacles

Down: 
1 Throw 2 Cleave 3 Silicate 4 Streams
5 Meteoric 6 Boomtowns 9 Ages 14 Equations
16 Istanbul 18 Apparent 19 Bahamas 21 Rank
23 Broach 24 Levee
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Executive Secretary
Salary: £100,000 - £125,000, 

negotiable 

The Geological Society, both a professional body and a learned society, seeks 
to appoint an Executive Secretary. The Society serves over 12,000 members, 
known as ‘Fellows’ and awards Chartered Geologist status and also Chartered 
Scientist on behalf of the Science Council.  The Geological Society is thriving; 
membership is growing year-on-year and it has an excellent demography of 
young professionals.

The Society has a strong professional and academic presence internationally.  It 
organises a range of scientific meetings and public events in London and across 
the UK and produces a range of books, journals and online resources that are 
internationally recognised for their quality.  The Society has built a reputation for 
providing policy-makers with impartial and authoritative input and advice, based 
on sound science.  

Accountable to the President for the day-to-day management of its activities, the 
Executive Secretary is the senior executive of the Society, leading an organisation 
with an annual turnover of £5 million and a staff of c.50, located in London and 
in Bath.  The successful candidate will ideally be a geoscientist, having both 
a strong empathy for the membership and insights into the challenges faced 
by professional and learned bodies.  He/she will have experience of successful 
leadership with a record of sound management and delivery. He/she will act 
as an ambassador for the Society, able to communicate and influence across 
national and international communities.  

The Society functions as a constructive collaboration between members, trustees, 
volunteers, the Executive Secretary and staff. Key skills of the role are to deliver 
effectively within the governance framework of this charitable organisation and 
to drive the Society’s strategy and longer term objectives, including income 
generation and diversification.

For more information and to apply, go to www.geolsoc.org.uk/execsec

The closing date for applications is 30 November 2016

The Geological Society is a Registered Charity, No. 210161

The Geological Society of London l Burlington House l Piccadilly l London l W1J 0BG l UK

At the forefront of petroleum geoscience

www.geolsoc.org.uk/petroleum

Convenors:

Gro Haatvedt
Det norske oljeselskap 

Ian Wilson
Faroe Petroleum

Kitty Hall
Petroleum Group

 
Speakers from:

Det Norske /  
Aker BP

Earth Science 
Analytics

Faroe Petroleum

IGI

Lundin 

OMV

Rystad Energy

Richmond Energy

Statoil

Cross-border Exploration 
between UK & Norway – 
Comparisons, Contrasts  
and Collaborations 
27-28 November 2017
The Geological Society, Burlington House, Piccadilly, London

Can additional high value barrels be discovered through improved 
collaboration between UK and Norway? The objective of the conference 
is to enhance technical understanding of the status of key plays on 
each side of the border, to establish points of similarity and difference in 
both activity and success, and to highlight new opportunities. Important 
recent discoveries on either side of the border will be examined and the 
conference will seek to establish where new plays in one country have 

not yet been understood or exploited across the border. Key note presentations will be made by leading 

This two day international conference will bring together explorationists from UK, Norway and other 
European countries with the following themes:
• Play opening discoveries as yet unexploited cross 

border
• 

exploited cross border 
• How to build a geology-without-borders view
• Differences in exploration performance
• 

• Differences in how competence is organised and 
technology adopted

• Challenges on median line including data 
continuity and differences in nomenclature

• Issues for service industry
• Danish and Dutch (and other) cross border 

examples

Call for Abstracts:
Please submit paper contribution to sarah.woodcock@geolsoc.org.uk by 28 February 2017. 

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

Call for Abstracts – Deadline: 28 February 2017Corporate  
Supporters:





Midland Valley, 2 West Regent Street Glasgow G2 1RW, UK
e: info@mve.com
w: www.mve.com

t: +44 (0)141 332 2681

Diary Dates for 2017
TRAINING   

Glasgow – 24-26 January
Houston – 14-16 February

USER MEETINGS   
Houston – 29-30 March

Glasgow – 9-10 May

EVENTS 
AAPG ACE Houston – 2-5 April

EAGE Paris – 12-15 June

mve.com/news-events

Move2017 Highlights
Arriving December

New 3D pdf export for 3D views and 2D section animations

Significantly enhanced interactivity in 2D and 3D Kinematic Modelling

Support for user-defined compaction curves in the Decompaction tool

Improvements in Fault Analysis, Stress Analysis and the Move Link for Petrel

mve.com/move-latest




