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Kimmeridge Bay, East and West, has the finest suite of 
Kimmeridge Clay rocks anywhere in the world and the 

Upper Kimmeridge Clay succession has been assigned the 
International Type Section for these strata.  The bay lies 
along one of the most remote areas of the Dorset Coast.  

Access may only be made at beach level within Kimmeridge 
Bay itself, and for 2.5 miles to the east, sections of the 
beach are cut off at high tide by sheer cliffs and steep 

headlands.  West of Kimmeridge Bay, the coastline falls 
within the MOD ranges and access is restricted much of the 
time by live fire practise. There is no vehicular access and 

the logistics of collecting along this section are difficult and 
dangerous. For all these reasons, it was apparent to Steve, 

that collecting from this locality had not previously been 
carried out in a scientific, ordered, bed by bed manner.  He 
made the decision to collect from these strata exclusively, 

to fill this palaeontological void. 

Steve’s talk focuses on the diversity of his collection: the 
stunning specimens, with many world firsts and specimens 
still undescribed, and their scientific importance. And, more 
importantly, the stories around the finds, their painstaking 
extraction and preparation, to reveal the secrets of these 

amazing fossils, how they lived, bred and died in the seas of 
Kimmeridge, 157 million years ago.

A financial contribution will ensure that your support 
for the initiative is recognised:

Bronze | £100
Company name on the PESGB website and in the 

PESGB Magazine.

Silver | £150
In addition to Bronze level – company logo on spon-
sor signage at London and Aberdeen events (pull up 

banner in London/A4 signs in Aberdeen).

Gold | £400
In addition to Silver level – company logo: on the 

PESGB website; in the PESGB Magazine and on dig-
ital correspondence pertaining to the events;

A link to your company website from the sponsor 
page of the GEOLiteracy Tour web page, on the 

PESGB website.

If this exciting new tour sounds like something 
your company would like to be a part of, 

please get in touch – rebecca@pesgb.org.uk

The PESGB’s national public outreach initiative

G E O L i t e r a c y  T O U R

1 4 - 1 6  M AY  2 0 1 9

S P O N S O R  O P P O R T U N I T I E S

G O L D  S P O N S O R

Register now for one of these 
lectures for only £20 at 

pesgb.org.uk/events/geoliteracy-tour-2019/
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Conferences and Abstract 
Deadlines

Hyrocarbons in Space and Time                                                                                    
9-12 April 2019                                                                                                                                          
Registration Open                                                                                                                                    
The Geological Society, London                                                                                                                                           
www.geolsoc.org.uk/PG-Hydrocarbons-in-Space-and-Time                                                                                                                                             

Petroleum Systems Analysis 'Science as Art'?                                                                                  
24-25 April 2019                                                                                                                                           
Registration Open                                                                                                                                      
The Geological Society, London                                                                                                                                            
www.geolsoc.org.uk/PG-Celebrating-the-life-of-Chris-Cornford                                                                                                     

Petroleum Geology of Mexico and the Northern Caribbean                                                                                   
14-16 May 2019                                                                                                                                         
Registration Open                                                                                                                                     
The Geological Society, London                                                                                                                                         
www.geolsoc.org.uk/PG-Mexico-and-Northern-Caribbean                                                                                                     

Capturing Geoscience in Geomodels                                                                                    
26-27 June 2019                                                                                                                                           
Abstract deadline: 29 March 2019                                                                                                                                     
Robert Gordon University, Aberdeen                                                                                                                                          
www.geolsoc.org.uk/PG-Geomodels                                                                                                  

Lyell Meeting 2019: Carbon: geochemical and palaeobiological perspectives                                                                                    
28 June 2019                                                                                                                                           
Registration Open and Call for Abstracts: Deadline 25 March 2019                                                                                                                                    
The Geological Society, London                                                                                                                                           
www.geolsoc.org.uk/GSL-Lyell-Meeting-2019                                                                                                                                              

Image:  Laminated sandstones on Gullane beach © Milena Farajewicz
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GEOSCIENTIST WELCOME

FROM THE EDITOR’S DESK:

Farewell Oppy, hello InSight

DR AMY WHITCHURCH, EDITOR - amy.whitchurch@geolsoc.org.uk        @geoscientistmag

I
n February 2019, we said our goodbyes to the Mars 
rover Opportunity, as NASA scientists officially closed 
the mission. The rover, known affectionately as Oppy, 
fell silent in June 2018 when its solar panels were 
engulfed during a giant dust storm. There was hope 

that winds might remove the dust, freeing the panels to the 
Sun’s rays and injecting Oppy with life. Alas, the storm 
season came and went and while NASA sent signal after 
signal, none was returned. Oppy was declared “dead”.

But what a life. That little rover, sent to Mars in 2004 was 
meant to be operational for just 90 days. She lasted more than 
14 years! Oppy’s mission was essentially a geological one and 
with the discovery of sedimentary rocks and hematite 
spheres, Oppy confirmed the existence of past surface water 
on our celestial neighbour.

With the success of Oppy, it strikes me that geologists have 
been incredibly lucky in the roving exploration of Mars. The 
1997 Pathfinder mission, which was planned to last a month 
but stretched to three, confirmed the idea of catastrophic 
flooding in Ares Vallis, while 2012’s Curiosity, a mission 
initially set at two years and now extended indefinitely, has 
imaged some stunning streambed deposits in Gale Crater.

Geophysicists have had somewhat worse luck with the 
rovers. In 1976, the Viking landers touched down on Mars 
armed with the first seismometers to reach the Red Planet. 
Sadly, the seismometer on Viking 1 failed to unlock, while that 
on Viking 2 isn’t in direct contact with the martian surface, 
meaning it’s been impossible to confirm whether seismic data 
record true marsquakes or simply martian winds. 20 years 

later, Russia’s Mars 96 mission, which included a seismometer, 
failed to break Earth’s orbit.

With the successful arrival of a seismometer aboard the 
lander InSight (Interior Exploration using Seismic 
Investigations, Geodesy and Heat Transport) in November 
2018, geophysicists’ luck might be about to change.

Seismologists have mapped our own planet’s internal 
organs by monitoring seismic wave propagation, meaning that 
our once simplistic view of core, mantle and crust has evolved 
to one of great intricacy—an inner solid and outer liquid core, 
a complexly structured and convecting mantle and so much 
more (see page 10).

With InSight, the aim is to apply the same geophysical 
techniques to map the martian interior, using waves generated 
by marsquakes and meteorite impacts. InSight won’t allow us 
to map the martian mantle in anything like the detail we can 
for Earth. Accurate reconstructions rely on seismic data 
recorded at multiple stations, and there are tens of thousands 
of seismometers spread across our planet. InSight has just one. 
But, this humble, lone station could still revolutionise our 
understanding of planetary evolution and ESA-Roscosmos’ 
ExoMars 2020 lander will soon increase Mars’ seismometer 
haul.

Geophysical data are key for understanding a planet. Now 
that seismology is set to have its turn on Mars, we may begin 
to understand why the terrestrial planets, which formed at 
similar times, had such different destinies, and why a planet 
that once had a magnetic field and free-flowing surface water 
became barren and listless.

The InSight lander placed its seismometer onto Mars on 
December 19 2018 (image credit: NASA/JPL-Caltech)

 MOVE OVER GEOLOGY, IT’S TIME FOR GEOPHYSICS  
TO TAKE CENTRE STAGE ON THE RED PLANET

~

~
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GEOSCIENTIST SOCIETY NEWS

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

The Society announced the winners of its medals and funds for 2019 
in the March edition:

Edward Stolper (Wollaston Medal); Nicholas Kusznir (Lyell 
Medal); Marian Holness (Murchison Medal); Frances Wall (William 
Smith Medal); Anthony Barber (Prestwich Medal); Nigel 
Woodcock (Dewey Medal); Richard Law (Coke Medal); Bramley 
Murton (Coke Medal); Colin Day (Distinguished Service Award); 

Charmouth Heritage Coast Centre (RH Worth Award); Emily 
Rayfield (Bigsby Medal); Andrea Cozzi (Aberconway Medal); 

Andrew Parsons (Wollaston Fund); Sam Giles (Lyell Fund); Jonathan 
Pownall (Murchison Fund); Brendan McCormick Kilbride (William 

Smith Fund). The President’s Awards for 2019 will be announced in the 
May issue.

The Awards will be presented at President’s Day on Thursday 6 June 2019. 
On that day, there will be research talks by the four senior medallists: Edward 
Stolper (Caltech); Nicholas Kusznir (University of Liverpool); Marian Holness 
(University of Cambridge); Frances Wall (Camborne School of Mines).

All Fellows are welcome to attend the events of President’s Day though lunch 
with the Award winners will incur a charge. Full details of charges and 
instructions for registration will be published in the May issue and online.

Applications can now be made on-line through MyGSL, although the 
present procedure is still accepted.
Please report any difficulties to the Chartership Officer (Chartership@
geolsoc.org.uk) to ensure that the on-line system can be made to work 
smoothly.

The Chartership and Professional pages on the Society’s website have been 
updated and hard copies of Application Forms and Guidances may be 
downloaded from there if needed.

PUBLIC LECTURE SERIES

Contact: Patricia Petrovic, The Geological Society, Burlington 
House, Piccadilly, London W1J 0BG 
T: +44 (0) 20 7432 0981 E: receptionist@geolsoc.org.uk

Disaster Risk Reduction and  
Sustainable Development
Speaker: Joel C. Gill, International Development 
Geoscientist (British Geological Survey)
Location: Burlington House, London   
Date:17 April

Programme
◆  Afternoon talk: 14:30 Tea & Coffee;  

15:00 Lecture begins; 16:00 Event ends
◆  Evening talk: 17:30 Tea & Coffee; 18:00  

Lecture begins; 19:00 Reception

Further Information
Please visit www.geolsoc.org.uk/
gsllondonlectures19. Tickets are now available on 
Eventbrite.co.uk and will work on a first come first 
serve basis. The lectures will be available to watch 
livestreamed at both the 3pm and 6pm lecture. To 
watch, please check the lecture webpage for the link. 

Society Discussion Group 
Meetings of the Geological Society Discussion Group are 
18.30 for 19.00, when dinner is served. Attendance is open 
to all members of the Society. For up to date information 
concerning topics for discussion and speakers, please go to 
W: www.geolsoc.org.uk/Groups-and-Networks/Specialist-
Groups/Geological-Society-Discussion-Group. 

◆ 18 April (AGM) - Burlington House
◆ 11 June - Burlington House
◆ 04 December - The Athenaeum

Please contact Sarah Woodcock for more information and 
to make a reservation.  
E: sarah.woodcock@geolsoc.org.uk

President’s Day 2019

New Chartership Application and Procedures

CSci Scrutineers
Bill Gaskarth puts out a call for Scrutineers.

The number of applications for CSci is relatively small, with perhaps 1 or 
2 at each of the Chartership interview events. With the advent of the new 
Contaminated Land Specialist Group, I am hoping that this might increase. We 
are short of Scrutineers with CSci and thus I am asking for volunteers to join the 
Scrutineering Panel. Anyone interested please contact me at Chartership@
geolsoc.org.uk I know that there are CSci Scrutineers on the list who have yet 
to be asked to act, but this is a function of not yet being able to match them with 
applicants in their geographic area rather than their not being needed. 

Training Scheme Accreditation
The Training Scheme for Geoscientists at Amey Consulting has been 
accredited.
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GEOSCIENTIST SOCIETY NEWS

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

◆ Visit the Library
Fellows and Candidate Fellows can visit the Library at 
Burlington House between 9.30am and 5.30pm, Monday to 
Friday. You’ll find comfortable and quiet study space, scanning 
and copying facilities, free Wi-Fi and all of the latest books and 
journals. The Library’s professional, dedicated staff are on hand 
to answer any enquiries.

◆ Library newsletter
Subscribe to our bi-monthly newsletter to keep up-to-date 
with important Library news, electronic journal updates, online 
exhibitions, events and more—please email  
library@geolsoc.org.uk to be added to our circulation list



WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | APRIL 2019 | 9 8 | APRIL 2019 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST 

For Special Publications, 

Maps, Memoirs and gift ideas               

visit the Geogift page: 

www.geolsoc.org.uk/geogifts

  
  We’ve put together a range of our favourite items from our GeoGifts page that 

make for great gifts for you or someone else, with prices starting from £7.

View the full range at: www.geolsoc.org.uk/geogifts

  
  

The Geological Society
Publishing House

Get in touch
To see your advertisement in the 
leading magazine for geologist, 
contact us today: 

Alex@centuryonepublishing.uk

01727 739 182

Alex Killen

See your 
advertisement here
Geoscientist is the official membership 
magazine The Geological Society of
London. It is the recognised UK
professional body for geoscientists, and
the oldest geological society in the world.

Geoscientist is a monthly publication
circulated to over 13,000 Fellows worldwide. 
The publication is read and received, amongst 
others, by geologists, geophysicists, petroleum 
engineers, and geochemists in the both the 
academic and professional worlds.
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was very disappointed when the 
Advertising Standards Agency (ASA) 
banned an ExxonMobil advert for 
investment in algal biofuels some years 
ago. Where land is cheap and sunshine 

abundant (such as deserts), researchers have 
already shown that algae can be genetically 
modified to produce twice as much lipid as is 
produced normally—lipid that can be made 
into fuel. However, the ASA apparently 
objected to ExxonMobil’s assertion that algal 
biofuels could reduce carbon emissions (i.e. 
rather than climate change). Sadly, the ASA’s 
decision betrays a total failure to appreciate 
that, unlike fossil fuels, burning algal biofuels 
will not contribute to global warming; thanks 
to the short-term carbon cycle and the fact that 
this will not involve adding lithospheric 
carbon to the atmosphere. 

Significant alterations 
One of the most persistent fallacies repeated 
by climate science deniers is that “CO2 is plant 
food”. Certainly, atmospheric CO2 
concentrations were much higher in the 
Carboniferous era (the clue is in the name) in 
which plants got very big! However, given 
that human civilisation is primarily the result 
of the stable climate and sea levels since the 
last ice age, there should be very little doubt 
that it will be bad news for humanity if Earth’s 
climate is now altered significantly; especially 
if, as now, that change is happening faster 
than at any time in Earth’s history. 

Thankfully, the Geological Society does not 
dispute any of the above. Indeed, in its 
position statement on climate change, the 
Society has cautioned that the Earth may take 
100,000 years to reverse the changes that will 
be caused if humans burn all Earth’s fossil 
fuels three million times faster than it can 
recycle them.

As we have now been warned by the 
Intergovernmental Panel on Climate 
Change—a panel of experts assembled in the 
1980s before the fossil fuel industry decided to 
copy the tactics of the tobacco industry and 
spend huge amounts of money confusing the 

public, so as to delay the sensible regulation of 
their products—if humanity wants to prevent 
climate change from leading to the sixth mass 
extinction in Earth’s history, we have less than 
12 years to radically change the way we 
generate power.

Given that the rate of glacier melting has 
increased six-fold in the last 40 years, if we do 
nothing, they could be melting 36 times faster 
than they are today by the end of the century. 
We are already witnessing changes in our 
climate. This is strong empirical evidence that, 
unless we take action to prevent them, the 
changes that occur will—as Sir David 
Attenborough has warned—lead to the 
extinction of the majority of species of life  
on Earth. 

Campaign
That being the case, I suggest that it is now 
time for the Society to go one step further 
and—as have esteemed bodies such as the 
Chartered Institute of Water and 
Environmental Management, the Institute of 
Civil Engineers, and the Institute of 
Environmental Management and 
Assessment—support the campaign by The 
Climate Coalition (formerly the Stop Climate 
Chaos Coalition) to persuade our politicians 
to legislate for a 2050 Decarbonisation Target. 
In other words, the aim would be for the UK 
to achieve net-zero emissions by 2050 (that is, 
allowing for the possibility of carbon 
sequestration to be greater than fossiliferous 
emissions.

Join the decarbonisation 
bandwagon

SOAPBOX
CALLING!

The Society should set an example by supporting the campaign 
for a 2050 decarbonisation target, argues Martin Lack 

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

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

MARTIN LACK

            HUMANITY 
HAS LESS THAN 12 
YEARS TO RADICALLY 
CHANGE THE WAY 
WE GENERATE 
POWER

GEOSCIENTIST SOAPBOX



WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | APRIL 2019 | 11 10 | APRIL 2019 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST 

T
he theory of plate tectonics has 
been in the mainstream of science 
thinking for the past 50 years. 
With greater knowledge of the 
life cycles of ocean basins came 

the understanding that Earth’s surface 
could move and interact with convection 
currents within the mantle (as discussed 
by Arthur Holmes 20 years earlier). Yet, 
our understanding of mantle convection 
remains enigmatic. Questions persist on a 
number of fundamental topics, ranging 
from the origin of large igneous provinces 
to whether the mantle is compositionally 
heterogeneous.  

Given our research interests—Phil 
Heron researches how the deep mantle 
can influence and be influenced by plate 
tectonic processes at the surface, while Ed 
Garnero is a leading seismologist working 
on Earth and planetary interiors—we 

decided to team up to review and 
summarise current understanding of what 
lies deep beneath our feet. 

We find that our understanding of the 
deep Earth has taken great strides in the 
past century and it’s now clear that mantle 
structure is far more complex than 
previously thought. However, despite 
advances in analytical techniques and 
increased data volumes, the causes of this 
structural complexity and links with 
mantle dynamics and plate tectonics 
remain open questions. 

Data prevalence  
The prevalence of new data from oceanic 
basins in the 1960s bolstered the 
acceptance of the theory of plate tectonics; 
the rise of sonar technology during World 
War II enabled mapping of the seafloor, 
which, when coupled with the use of 

Image: Yerko Espinoza/shutterstock.com
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Graphic of seismic waves 

interacting with tomographic 
images (© Ed Garnero)

Phil Heron &  
Ed Garnero review 
the mysterious 
seismological 
features that exist 
near the core-mantle 
boundary
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magnetic data, led to an understanding of 
new ocean basins being formed and 
destroyed. Geodetic measurements of 
Earth’s surface confirmed plate tectonic 
theory—the rise of Global Positioning 
Systems over the past two decades 
allowed for increased insight in plate 
motion and strain accumulation across 
faults. Yet, while ocean data in the 1960s 
helped to produce a golden decade of 
discovery on how Earth’s surface moves, 
our understanding of Earth’s interior has 
progressed at a slower pace. 

Seismic tomography provides our best 
field trip into the deep mantle. 
Earthquakes release energy in the form of 
P- and S-waves that travel around and 
through the globe. This (seismic) energy 
is recorded by seismometers on the 
surface and capture the internal 
properties of the material the waves have 

passed through (tomography). Using 
mathematical modelling of the seismic 
wave travel times from source 
(earthquake) to receiver (seismometer), 
the speed of the wave at different 
positions in the mantle can be estimated. 
The varying speeds give indications of 
different properties within the interior. 
Such calculations are computationally 
costly and require a large database of 
ground motions that record earthquake 
shaking (seismograms) on a global scale. 
However, recently there has been a boom 
in seismic tomography studies that is 
linked not only to improved analytical 
techniques and availability of 
computational power, but also to an 
increase in the number of high-resolution 
large-scale seismic arrays used to 
generate a clearer image of the Earth.

An example of such an endeavour is 

the 15-year programme of USArray 
(initiated by EarthScope; www.earthscope.
org) whereby temporary and permanent 
seismic stations were deployed across the 
USA (consisting of a Transportable Array, 
a Flexible Array, a permanent reference 
network and a magnetotelluric facility). 
The Transportable Array is a network of 
400 high-quality seismographs placed at a 
70 km spacing for two years at a time, 
moving across the United States from east 
to west (Fig 1). The spacing of the 
seismographs allows for improved 
mapping of the structure of Earth’s 
interior, as subtle seismic anomalies found 
in data from distant earthquakes can now 
be described with greater confidence, 
owing to the vast data abundance and 
wave sampling density that enhances 
coherent signal energy in stacking 
procedures.
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Fig 1: Map showing 
the unprecedented 
seismometer 
coverage of the 
Transportable 
Array Stations 
for the USArray 
project. RefNet, 
reference network 
seismometer 
stations Credit: IRIS  
(www.iris.edu)
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Deep mantle blobs 
Seismic tomography has given us a 
window into the deep mantle where 
standard field trips cannot take us 
(Fig 2). Adam Dziewonski and Don 
Anderson produced the first global 
seismic tomography model 35 years 

ago, which promised to “answer 
some basic questions of geodynamics 
and signify a revolution in earth 
science” (Scientific American 1984). 
Although we’ve made progress, there 
are currently more questions than 
answers. Over the years, vastly 

increased amounts of seismic data 
have sharpened the focus on 
structures through which seismic 
waves travel anomalously fast or 
slow compared to the surrounding 
‘normal’ mantle (Fig 2). Such 
structures are found at all depths, 
ranging from within the mantle 
lithosphere, as summarised brilliantly 
in Emily Hopper and Karen Fischer’s 
paper ‘The meaning of 
midlithospheric discontinuities: A 
case study in the northern U.S. craton’ 
(G-cubed 2015), to the lower mantle 
where Dan A. Frost and colleagues 
describe 4 to 6-km-wide anomalies 
interpreted as crust in the deep 
mantle (EPSL 2017).  

For the past 15 years, two massive 
structures imaged by global seismic 
tomography models have caught the 
attention of the geodynamics 
community and generated a fiery 
debate on the very fabric of mantle 
convection—a debate that does not 
appear to be cooling any time soon. 
Figure 3 shows a horizontal cross-
section of a global seismic 
tomography model depicting the 
relative variations in shear velocity 
(with respect to the mean) at 2,800 km 
depth in the mantle. Near the core–
mantle boundary, anomalously warm 
material (characterized by low shear 

Fig 2: A schematic 
to illustrate 
travel-time 
perturbations due 
to some internal 
anomaly, and extra 
(unanticipated) 
energy due to the 
internal reflection 
of energy (© Ed 
Garnero). 

Fig 3: Tomography 
depth slice for 
model S40RTS 
(Ritsema et al., 
J. Geophys. Res. 
1999), generated 
using SubMachine 
(Hosseini et al., 
G-Cubed 2018; 
CC-BY 4.0). Image 
shows where 
S-waves travel 
slowly (red) or 
quickly (blue) 
through material. 
Pink circles denote 
global hotspots 
(Steinberger, J. 
Geophys. Res. 
2000), with 
larger circles 
showing areas 
with seismically-
imaged links 
to the deep 
mantle (French 
& Romanowicz, 
Nature 2015)
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wave velocities) is present beneath the 
Pacific and African plates, with the latter 
lying below the site of the last 
supercontinent Pangaea. These features 
are described as “continental in size and 
(at certain points) 100 times higher than 
Mt Everest” in Ed Garnero’s recent TEDx 
talk on the matter.

As shown in figure 3, the two regions 
are characterized by lower than average 
shear wave velocities. As a result, they are 
widely known as large low shear velocity 
provinces (LLSVPs). The acronym LLSVP, 
although being descriptive, is often 
thought of as cumbersome by the 
geodynamics community. Despite this, 
renaming has gained little traction, with 
‘blobs’ or ‘slobs’ (slow blobs) not widely 
used. At the Study of the Earth’s Deep 
Interior conference (SEDI) in Edmonton, 
Alberta in 2018, John Hernlund (Earth-Life 
Science Institute, Tokyo Institute of 
Technology) addressed this issue and 
proposed a new, more easily-to-pronounce 
acronym of PADSS (Pacific African Deep 
Seismic Structures). Will the description 
take hold? Time will tell. 

Nomenclature aside, the major 
discussion points regarding LLSVPs cover 
pretty much every aspect of their nature: 
composition, longevity, shape, and origin.  

Composition and longevity
A review paper by Ed Garnero and 
colleagues (Nature Geoscience, 2016) 
provides a summary of the different 
interpretations of LLSVPs, which we’ll 
explain here. 

The first interpretation is that the 
LLSVPs may not be the structures we 
perceive them to be. Indeed, we are 
looking at something that is thousands of 
kilometres away and require earthquake 
waves to image—it may be that our 
resolution of the mantle at depth is not as 
good as we think, and we ‘see’ a smudged 
picture of what is really there. There is a 
strong case that these blobs are just thin, 
thermal plumes with smeared resolution 
at depth (Fig 4b).

The second interpretation is that these 
blobs are huge super plumes or domes of 
hot material lying beneath the Pacific and 
Africa. These hot structures rise and fall 
over time and interact with the cold 
mantle ‘oceans’ that surround them  
(Fig 4c).

At the other end of the scale, it has been 
suggested that these blobs are more stable 

structures, made of a dense material that 
is distinctive from the surrounding mantle 
(Fig 4d). The stable structures interact 
with the ancient subducted oceanic 
lithosphere that butts up against the edges 
of the piles, but the blobs remain fixed in 
their position for hundreds of millions of 
years. The stability of the piles of material 
produces super volcanoes, in the form of 
large igneous provinces, mainly from their 
edges, and are a dominant force in mantle 
dynamics. 

The fourth interpretation is a softer 
version of the latter—that these blobs are 
distinctive piles of dense material, but are 
‘meta-stable’ in nature, and have steep, 
vertical sides (Fig 4e). In all scenarios, the 
subduction of oceanic lithosphere can 
interact with the blob material to produce 
super volcanoes through mantle motion. 
Depending on the rheological strength of 
the LLSVP, it may be that the ancient 

oceanic lithosphere can act as a broom to 
push the blobs into piles at certain 
geographical locations.  In this case, where 
the strength of oceanic lithosphere is more 
than the LLSVPs ability to resist lateral 
motion, the landscape of the deep mantle 
may evolve over time similar to plate 
tectonic evolution at the surface.  

The diversity of these interpretations 
throughout the geophysics community 
highlights the difficulties in constraining 
mantle dynamics. Indeed, early studies 
using tomographic normal model data 
argued that the two deep anomalies were 
characterized by higher-than-average 
densities (e.g., Ishii & Tromp, Science 
1999), whereas a study using Stoneley 
mode data found that LLSVP regions 
show lower-than-average densities 
(Koelemeijer et al., Nature 
Communications 2017).  Instead of a 
density difference, seismic observations 
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Fig 4: a, Surface features (top) and seismically determined lower-mantle phenomena (bottom). Idealized 
possibilities to explain LLSVPs: b, Plume cluster c, Thermochemical superplume d, Stable thermochemical pile 
e, Metastable thermochemical pile. LIPs, large igneous provinces; CMB, core–mantle boundary; ULVZs, ultra-low 
velocity zones. Reprinted by permission from SpringerNature: Garnero et al., Nature Geoscience 9, 481-489 © 2016)
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Fig 5: Two evolutionary pathways for a present-day thermochemical pile. a, An early Earth 
primordial layer develops into separate piles over time. b, Material with elevated density collects 
at the core–mantle boundary over time into a thermochemical layer, eventually becoming distinct 
thermochemical piles. Reprinted by permission from SpringerNature: Garnero et al., Nature 
Geoscience 9, 481-489 © 2016)

Fig 6: Tomographic shear wave vote map at 2,800 km depth for 17 
global models, generated using SubMachine (Hosseini et al., G-Cubed 
2018; published under a creative commons licence, CC-BY 4.0). Image 
shows areas where S-wave models travel slowly through material, the 
more votes the more models that agree there is an anomaly present

GEOSCIENTIST FEATURE

from the lower-most mantle could also 
be explained by compositional 
heterogeneities and/or a post-perovskite 
phase change (e.g. Trampert et al., PEPI 
2001). Furthermore, the possibility that 
LLSVPs are purely thermal plumes has 
been put forward (Schubert et al., PEPI 
2004), with numerous studies highlighting 
that the low tomographic resolution in the 
deep mantle may smear our view of the 
geodynamic features (e.g. Ritsema et al., J. 
Geophys. Res. 2007; Davies et al., EPSL 
2012).

Dynamics
Despite uncertainties about the 
composition of the LLSVPs, what seems to 
be settled in the geodynamic community is 
that mantle plumes can originate from the 
LLSVP regions through one mechanism or 
another (e.g. Torsvik, et al., EPSL 2008; 
Torsvik, T. & Cocks, L.R.M. Cambridge 
Press 2016). Positions of present-day 
hotspots and ancient large igneous 
provinces appear to occur in the vicinity of 
LLSVPs (Fig 3).

A key unresolved question is how 
LLSVPs interact with mantle dynamics 
over geologic timescales, especially the 
large-scale downwelling related to 
supercontinent formation. 

Thermochemical geodynamic models 
show that it is difficult to generate 
positionally stable LLSVPs on timescales 
greater than 300 million years. In general, 
the geodynamic consensus is that 
downwellings that reach the core–mantle 
boundary may sweep aside 
thermochemical LLSVPs so that the 
current shape of the LLSVPs may be due 
to Earth’s subduction history moulding 
the anomalies. 

A wider point is the origin of such 
LLSVPs. Have they have accumulated 
over time or are they primordial in nature 
(Fig 5)? The origin of these features may 
impact the perceived long-term stability 
of the piles. One hypothesis is that 
LLSVPs are an accumulation of 
subducted oceanic material built up since 
the beginning of plate tectonics. Another 
idea is that LLSVPs are a remnant of a 
magma ocean or differentiation during 
the planet’s formation. The long-term 
stability of the piles in their current 
position is used as evidence to support 
both the accumulation and primordial 
scenarios—the antipodal positioning of 
the African and Pacific LLSVPs represents 
the optimal momentum of inertia, so 
could explain why the deep structures are 
stable in the spinning Earth.

Shape
The rise of seismic vote maps has helped 
clarify where the community stands on 
what we are imaging in the lower 
mantle. As described by Grace Shephard 
and co-authors (Scientific Reports 2017), 
vote maps are generated from stacking 
tomography models and identifying 
where the models agree based on an 
increasing vote count at a specified 
depth. Comparing where the different 
seismic tomography models agree gives 
an indication of the probability of 
LLSVPs inhabiting a particular area of 
the mantle. A very useful resource is the 
website SubMachine (submachine.earth.
ox.ac.uk) which is “a collection of 
web-based tools for the interactive 
visualisation, analysis, and quantitative 
comparison of global-scale, volumetric 
(3-D) data sets of the subsurface”. Setup 
by Kasra Hosseini, Kara Matthews and 
Maria Tsekhmistrenko, SubMachine can 
show the vote maps for fast and slow 
tomographically determined seismic 
velocities at all depths.  

Applying this to the 2,800 km depth 
shows the relative agreement between 
the models for LLSVPs, with some 
features being more common than 
others (Fig 6). For instance, the small 
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seismic anomaly beneath Eurasia 
dubbed the Perm anomaly. Recent 
studies, including that by Long and 
Lynner (Geophys. Res. Lett. 2015), show 
that the Perm may be compositionally 
similar to the African LLSVP, raising 
further questions on the dynamics of the 
lower mantle. Could a small pile of an 
LLSVP be separate or must it be attached 
to the large African LLSVP? 

A 2015 Nature paper by French and 
Romanowicz featured mantle imaging 
that encapsulated the full seismic 
waveform, allowing for increased 
resolution. Their paper discussed the 
LLSVP shape and found a clear 
difference in Pacific and African 
morphology—the African LLSVP 
presents as a broad dome and the Pacific 
presents as more of a cluster of broad 
plumes. As more data becomes available 
and further analytical techniques, such 
as full waveform tomography, are 
developed, our idea of what LLSVP are 
and what shape they take in the present-
day, may change dramatically.

Discovery
The remaining mysteries of our 
planet will no doubt drip out a lot 
slower than the 1960s revolution—

fifty years ago new data arrived 
following giant technological 
advances, but present data 
improvements are more incremental 
(and at the whims of the available 
funding that drives scientific 
discovery). Our understanding of the 
interior of the planet has changed 
dramatically over the past 100 years 
(Fig 7), but there are a number of 
processes that we still do not fully 
understand. Earth has yet to reveal 
all its secrets, but every day a new 
earthquake shines a light on the deep 
that, through seismic interrogation, 
help us better understand our planet. ◆

▼

Fig 7: Summary of how far we have come in over 100 years of studying the 
interior of the Earth. (© Ed Garnero)
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MAMMOTH DISCOVERY 
ON A14 TO CAMBRIDGE 
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F or Darren Hickman, a 48-year-
old excavator driver from 
Pontefract, West Yorkshire, it 
was a once in a lifetime find. 
Whilst excavating gravel from 

a pit near Fenstanton, Cambridgeshire, 
Darren recounts that he “…did a trial load 
into the base clay level and that’s where I 
found the first mammoth tusk and the ice 
age bones.”

Darren was working on the A14 
highway improvement programme 
when his chance discovery soon became 
headline news across the country. 
Fortunately, there are systems in place for 
the onsite recovery of such finds, which 
can then be rapidly assessed for their 
scientific importance. In no time at all, 
Highways England and the contractors 
MOLA Headland Infrastructure had 
archaeologist Dr Steve Sherlock and 
consultant Dr Bill Boismier on site. Bill 
Boismier, an Ice Age specialist, supplied 
details that are missing from most of the 
media reports. 

  
Megaherbivore remains
So far, the recovered bones have been 
identified as the heavy leg bones of 
mammoth and rhino, along with a 
mammoth tusk and partial rhino skulls. 
These are typical of the large and heavy 
skeletal remains of the biggest of the Ice 
Age plant eating animals—the so-called 
megaherbivores of the time.

There is also a suggestion that two 
different kinds of rhino may be present—
the cold-adapted woolly rhino and a 
warm-adapted steppe rhino. The smaller 
bones of their skeletons, along with those 
of smaller animals, were destroyed by the 
rough and tumble of the huge meltwater 
rivers that coursed through the region.

It is not unusual for the remains of 
such animals, which lived in different 
Ice Age climates, to be jumbled together 
by river erosion of older sediments and 
then redeposited with relatively younger 

Douglas Palmer reports 
on the recent discovery 
of Ice Age mammoth 
and rhino remains  
near Cambridge
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sediments. Researchers are currently 
trying to make exact identifications of the 
bones and searching the sediments for 
other clues as to their age. 

Dating the remains
The bone-bearing Fenstanton sands and 
gravels appear similar to those found 
in the nearby Woolpack Farm Quarry. 
This quarry preserves a succession of 
sediments dating from the cold late 
Wolstonian glacial (from over 130,000 
years ago), the warm Ipswichian 
interglacial (younger than 130,000 years 
ago), along with much younger features 
produced between 27-16,000 years ago, 
during the maximum cold of the last 
(Devensian) glaciation. However, it is also 
possible that all the Fenstanton sediments 
date from Devensian glacial times, which 
altogether lasted from 115-11,400 years 

ago. The precise age of the Fenstanton 
sediments is an important question that 
researchers are working on now. 

Dating sediments is difficult but not 
impossible thanks to a relatively new and 
sophisticated technique called optically 
stimulated luminescence (osl). It is also 
possible that some relative dates will be 
obtained from thin organic layers, which 
occasionally occur within the sands and 
gravels. Such organic layers are made 
up of plant remains, such as seeds and 
pollen in varying states of decay. Many 
plants are sensitive environmental and 
climate indicators and, luckily for the 
researchers, can be identified, even from 
such remains. 

To help with the detailed investigation, 
a section is going to be opened on one 
side of the ‘borrow’ pit from which the 
sediments are being excavated. 

This will allow the investigating 
scientists to systematically sample the 
different sediments. They will be looking 
especially at the finer grained sands and 
organic muds, which were originally laid 
down in quiet water areas of the Ice Age 
rivers. Here, they can expect to find more 
plant remains, the shells of freshwater 
molluscs and insect remains, especially 
the tough wing cases of beetles, all of 
which are potentially useful climate 
indicators. 

Economic importance
Huge amounts of sand and gravel are 
required for road building and other 
construction projects. In the UK, some 15 
million tonnes of sand and gravel are sold 
each year as part of a seven-billion-pound 
extractive industry. The nearer to the work 
site sands and gravels can be sourced the 
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better. Cambridgeshire, and East Anglia in 
general, is a rich source of such materials.

These sands and gravels include the 
products of glacially eroded and transported 
materials, which have been reworked by large 
powerful rivers that carried huge volumes of 
glacial meltwater across the region into the 
North Sea. Along with sediment, the rivers 
carried the remains of the extraordinary Ice 
Age bestiary.

Ice Age exhibit
By coincidence, the Sedgwick Museum at the 
University of Cambridge has an exhibit that 
tells the story of the latter part of the ‘Ice Age’, 
and how the life and environments of eastern 
England were dramatically altered by climate 
change. The exhibit uses amazing animal and 
plant remains recovered from historic sites 
near Cambridge, at Barrington, Barnwell 
and Burwell, and displays the extraordinary 
variety of animals that lived in the area. The 
animals ranged from warm-climate hippos, 
rhinos, elephant, lion and hyena, to cold-
adapted woolly mammoth and woolly rhino. 
They illustrate the dramatic impact that 
climate change had on life and environments 
during a typical interglacial-glacial-interglacial 
cycle.

It will be fascinating to see how and where 
the Fenstanton finds fit in to the Ice Age 
picture. ◆

Fragments of 
mammoth tusk 
from the A14 
excavations 
(credit: Highways 
England)

A woolly rhino 
skull so well 
preserved that the 
animal probably 
lived nearby 
(credit: Highways 
England)

Douglas Palmer is Communications Officer at 
the Sedgwick Museum of Earth Sciences, 
Cambridge; e-mail: dp315@cam.ac.uk 
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This book brings 
together some of 
the latest research 
in zoology 
(including the 
fields of anatomy, 
palaeontology 
and molecular 

genetic data), whilst examining classical 
hypotheses, to discuss the evolutionary 
origin of vertebrates. 

This work investigates the 
deuterostomes, including tunicates, 
lancelets, and hemichordates, at crucial 
positions in the evolutionary tree. In 
discussing these animal groups and 
their evolution with respect to the 
vertebrae, the author has developed 
an evolutionary scenario establishing 
the tunicates as the closest relatives of 
vertebrates. He traces the origin of the 
vertebrate to a common starting point 

BOOKS  &  ARTS

This volume 
comprises a set of 
papers concerning the 
Mesozoic resource 
potential of the 
Southern Permian 
Basin, which is much 
better known for 

its Palaeozoic gas reservoirs. After an 
interesting scene-setting introduction 
that compares and contrasts hydrocarbon 
and hydrothermal resource development 
and points to the latent potential in 
the Mesozoic, papers are organised 
into sections starting with the tectonic 
framework and then stratigraphically. Most 
papers are concerned with conventional 
hydrocarbons, although one focusses on 
the German Posidonia shale as a source of 
unconventional oil and gas, and another on 
hydrothermal energy.

The section on tectonics covers uplift, 
basin inversion, fault reactivation and salt 
movement. Different inversion events vary 
in their relief and scale across the basin. 
The low relief and aerially extensive nature 
of the Paleocene Laramide event suggests 
mantle processes were at play, while other 
localised events are more easily ascribed to 
crustal shortening. Examples from the Baltic 
Sea involve deep-seated fault reactivation, 
while the interplay between tectonics and 
salt movement are of great importance 
for sedimentation patterns in the Dutch 
offshore and elsewhere, and studies suggest 
relationships between salt-layer thickness 
and diapir spacing.

The first paper on the Triassic discusses 
significant over-pressuring in the Dutch 
offshore resulting from sediment loading 
on top of salt, as well as fault-related vertical 
and lateral permeability barriers, while the 
second paper deals with enhanced recovery 
of gas using nitrogen as a displacement 
vehicle in the De Wijk field. A third study 
concerns the application of data mining 
to free online data for the Volpreihausen 
sandstone. Jurassic papers focus on synrift 
tectonostratigraphy and basin evolution, 
paleogeography, and potential impact of 
Quaternary ice loading and unloading on 
maturation and expulsion respectively.

In the Cretaceous Northern North Sea, 
the exploration challenge is to find sparsely 

Mesozoic Resource 
Potential in the 
Southern Permian Basin 

Across the Bridge: 
Understanding 
the Origin of the 
Vertebrates

MESOZOIC RESOURCE POTENTIAL IN THE 
SOUTHERN PERMIAN BASIN   
by B. Kilhams, P.A. Kukla, S. Mazur, T. Mckie, H.F. Mijnlieff & K. 
Van Ojik, (eds) 2018. Published by The Geological Society, SP 
469, 572 pp. (hbk.) ISBN: 9781786203847.   
List price: £130.00 Fellow’s price: £65.00  
W: https://www.geolsoc.org.uk/SP469

ACROSS THE BRIDGE: UNDERSTANDING THE 
ORIGIN OF THE VERTEBRATES    
by Henry Gee, 2018. Published by: The University of Chicago 
Press, 312pp. (pbk.) ISBN: 9780226403052  
List price: $25.00 W: https://www.press.
uchicago.edu/ucp/books/book/chicago/A/
bo24570319.html 

distributed, deep marine sandstones in 
parts of the basin where thick overburden, 
multiples and sub-optimal impedance 
contrast all hinder seismic identification 
of such sand bodies. Elsewhere German 
and Dutch offshore erosional valleys may 
provide reservoir or sealing potential 
depending on their fill, while giant 
pockmarks constrain the timing and 
potential migration pathways from deeper, 
Carboniferous, levels. The volume ends 
with tectonics and the development of 
uplifted Chalk islands and their erosional 
products which has implications for further 
exploration potential in the inverted basins 
of NW Europe.

Overall the quality and presentation of 
the work in this publication is to a very 
high standard. In my view it is a valuable 
addition and makes for an interesting read.

Reviewed by: David Latin

with hemichordates and echinoderms, 
to around 600 million years ago, with an 
early chordate ancestor. 

The link back from the tunicates 
to the early chordate ancestor can 
be interpreted as the author’s bridge 
crossing a morphological divide 
between chordates and their closest 
relatives.

 The book is structured to examine 
deuterostome animal groups, breaking 
down the development of the vertebrae 
into its individual parts, including the 
notochord (a flexible rod made from a 
material like cartilage) and neural crest 
(a grouping of cells, unique to chordates, 
giving rise to a diverse cell lineage). 

The author fascinatingly reviews 
fossil forms in an evolutionary context 
to help bridge the gap from invertebrate 
to vertebrate. The text outlines the 
difficultly in interpreting fossils in the 
search for the source of the vertebrae 
and explores some of the well-known 
fossils from the Burgess Shale and 
Chengjiang fauna and mysterious 
remains that might bridge the gap.

Through these investigations, the book 
provides a glimpse of the early chordate 
ancestor, the earliest origins of the 
vertebrates, through palaeontological, 
developmental and genomic data. The 
data support the notion that the common 
ancestor of chordates, hemichordates 
and echinoderms had pharyngeal gill 
slits for filter feeding.

After reaching the above conclusion, 
the author considers the evolution of 
each characteristic of the early chordates 
independently and as a component of 
the vertebrate body plan. 

In my opinion, this is a recommended 
read. However, if one is not familiar 
with the terminology of anatomy and 
palaeontology, I would suggest making 
notes of some of the key terms (it is 
worth it!) to unlock what is a fascinating 
theory into the origins of our most 
fundamental physiological feature; the 
vertebrae.

Reviewed by: Simon Kettle
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What has Europe ever 
done for us? Well, for 
a start it has produced 
this fantastic atlas. At 
420mm x 300mm this 
isn’t an atlas that will 
sit neatly on a shelf 
at home, or even on 

a coffee table, but it would be a valuable 
addition to a university, institution or 
company library.

This is not just an atlas of facts and 
figures, this is so much more than that, to 
paraphrase a Rowan Atkinson line. The 
atlas combines the presentation of the best 
practice in urban water management across 
Europe with contemporary art. As such, 
and in the words of Prof. Jose Manuel Prado 
Pozuelo “the atlas is a fine example of an 
initiative which has embraced the joint 
talents of scientists, researchers, political 
analysts, artists and children.”

The importance of water is so often 
understated—particularly in the urban 
environment. Water management, collection 
and distribution is a rural thing, a thing 
of mountains and reservoirs, lakes and 
wellfields. This atlas brings us back down 
to reality. Urban water management is what 
keeps our populations going. In order to 
quench the thirst of our cities, water needs 
to be managed intelligently, and certainly 
more intelligently than is done at present.

And this message comes across loud 
and clear. The atlas takes us through the 
background of the urban water cycle, covers 
topics such as governance, storm water 
management, energy recovery, distribution, 
reuse & recycling, water footprinting, 
and includes a fantastic section called 
“Water’s Collective Memory”. We are 
led through easy-to-read text, beautiful 
figures, diagrams, photographs and art, at 
an appropriate level of understanding and 
including the data that lie behind them.

We step through 39 cities, including 
London and Bristol, on which a 
standardised set of data and statistics is 
provided, covering topics such as water 
demand and availability, management 
of water resources (City Blueprint), flood 
risk, trends and pressures, drought and 
water footprinting. 4 pages are devoted 
to explaining how the data sets and 
infographics can be interpreted, the 
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Urban Water Atlas  
for Europe

Cape to Cape

URBAN WATER ATLAS FOR EUROPE    
EUROPE by Gawlik, B.M., Easton, P., Koop, S., Van Leeuwen, 
K., Elelman, R., (eds.), 2017. Published by: European 
Commission, Publications Office of the European Union, 
Luxembourg, 160 pp. ISBN: 978-92-79-63050-7. 
List Price: €25.00 W: http://bookshop.europa.eu/

CAPE TO CAPE     
by John Sutcliffe, 2018. Published by: Crescent House, 
Sheffield, 288 pp. (pbk.) ISBN: 978-1-909461-55-0  
List Price: £17. 95  
W: https://www.v-publishing.co.uk/books/
categories/walking/cape-to-cape.html

explanations written for a general audience 
without being patronising or dumbing down 
the science.

Each city section covers 2 pages and 
because the infographics and charts are laid 
out in the same place on each page across the 
cities, it is very easy to compare and contrast 
data sets. Again, written and presented 
in clear language and graphics makes 
understanding particularly straightforward.

What comes out clearly is the fact that 
European cities are at the heart of forward 
thinking policies and practices that act to 
conserve, protect and reuse water. While 
urban planning at national, regional and 
local levels needs to grapple with the 
challenges of practical implementation, this 
atlas shows what is possible and why it is 
needed.

While the Urban Water Atlas for Europe 
may not be a book for the home, it is without 
a doubt an essential reference for anyone 
interested or working in water management, 
from Earth scientists to civil engineers, 
economists to social scientists.

Reviewed by: James Dodds

If you are a Society 
Fellow approaching 
retirement and 
pondering life’s 
next challenge, I’d 
recommend you 
read Cape to Cape. 
This beautifully 

produced book records a 1250-mile, 
one-man, back-packing walk from 
Cape Cornwall in south-westernmost 
England to Cape Wrath in north-
westernmost Scotland that took 106 
days to complete. However, this was not 
an Ian Botham-style end-to-end walk. 
Besides being nearly 500 miles longer, 
it was meticulously planned to take in 
many of Britain’s finest and most iconic 
long-distance footpaths, including the 
South West Coast Path, Offa’s Dyke 
Path, Monarch’s Way, Staffordshire Way, 
Pennine Way, John Muir Way, West 

Highland Way and, undoubtedly the 
toughest of the lot, the little-charted 
Cape Wrath Trail. 

The book, written in the form of a 
daily log showing the number of miles 
walked and cumulative mileage to date, 
describes the ever-changing landscapes 
as seen through the eyes of a well-
travelled geologist, but is also laced 
with personal reminiscences, historical, 
political and cultural asides, and 
numerous descriptions of encounters 
with locals and fellow walkers. Keen 
interest in historical mining sites along 
the way reflects the author’s long career 
in mineral exploration. 

The walk is condensed into ten 
chapters and plotted on five geo-
referenced maps, which show the 
locations of overnight stops, many of 
them wild camping spots or Highland 
bothies. The humorous and self-
deprecating style reflects the author’s 
daily moods and their clear dependence 
on the challenges faced and conditions 
encountered, not least the vagaries of the 
British weather (and the state of his feet). 
Even such mundane and repetitive daily 
decisions as how best to negotiate the 
next climb, peat bog or flooded stream, 
where to pitch the tent and the evening’s 
menu are engagingly presented. The 
format may sound a bit ‘dry’ but I 
devoured the book in just two sittings 
and enjoyed every page, including the 
more than 200 colour photographs that 
were taken daily by the author. The book 
also provides numerous practical tips 
for would-be Cape-to-Cape walkers, 
including key GPS co-ordinates and 
an exhaustive list of recommended kit, 
importantly including the weight of each 
item (total: 20 kilograms). 

Cape to Cape is first and foremost a 
personal odyssey that can be enjoyed 
as either a travel or guide-book, but it 
might just inspire some readers to try at 
least selected sections of this epic route 
for themselves. But be advised: you’ll 
need to be a good deal fitter and more 
tenacious than most retiring geologists.

Reviewed by: Richard H. Sillitoe
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The 2019 Investing in African Mining 
Indaba was held in Cape Town, South 
Africa from 4 to 7 February. It was the 
25th annual indaba and coincided with 
the 25th anniversary of the achievement 
of democracy in South Africa. This fact 
was noted by South African President 
Cyril Ramaphosa in a speech he made 
to conference, a speech in which he 
proposed that mining companies 
strive to realise a set of value-creating 
principles to achieve a more modern, 
successful and productive mining 
industry.

Ramaphosa is the first South African 
President ever to address the Indaba, a 
remarkable fact given that South Africa 
has developed as a country against 
the backdrop of the mining industry. 
It is also a measure of Ramaphosa’s 
understanding of the whole picture and 
attention to detail that he chose to make 
his address to the Indaba, shortly before 
his State of The Nation Address.

The annual Mining Indaba in Cape 
Town is one of the most popular 

conferences in the industry calendar.  
I can see why. Cape Town in February 
offers sunny summer days in stark 
contrast to the weather left behind by 
visitors from the north.   My presence 
there was as an advisory board member 
of Moshe Capital Proprietary, a Broad-
based Black Economic Empowerment 
(B-BBEE) black women-owned 
corporate advisory and investment 
firm based in Johannesburg, whose 
strap line is Inclusive Prosperity. 
These are not hollow words for Moshe 
Capital.  Nor are they for ordinary South 
Africans. But the outside world, as well 
as potential investors in South Africa, 
seem sometimes not to understand the 
challenge or appreciate its importance.  
So, I was gratified that President 
Ramaphosa’s stirring speech reminded 
the conference of the reasons for black 
economic empowerment, why it is 
justified and how it can be achieved.

On mining 
Ramaphosa emphasised that mining in 
South Africa is a sunrise industry and 
that unemployment and poverty in the 
country cannot be meaningfully reduced 

without increased investment in critical 
areas of the economy—particularly the 
productive sectors, of which mining is 
a vital part. He said, “As government 
we regard the mining industry as a 
key player in the future growth and 
development of our economy, with huge 
potential for exploration, production and 
beneficiation…”

As a critical part of the Economic 
Stimulus and Recovery Plan announced 
in September 2018, the government 
is acting to rapidly finalise the Mining 
Charter and clarify the Mineral and 
Petroleum Resources Development 
Amendment Bill.

On land reform
Ramaphosa acknowledged concerns 
regarding the expropriation of land 
without compensation, suggesting 
that the government aims to enhance 
property rights and address what they 
term “the original sin committed against 
black South Africans during colonial and 
apartheid days”.  He assured investors 
that land would not be taken from them 
and applauded mining companies with 
surplus land that had given it up for 

MEETING REPORTS
Inclusive prosperity in South Africa

Mark Steeves reports on why 
politicians do still matter in  
the 21st Century

South African President Cyril Ramaphosa
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housing to local government or for farming 
to various communities. 

Ten principles
To achieve a more modern successful and 
productive mining industry, Ramaphosa 
emphasised 10 value-creating principles, 
which state that companies should or 
must: 1) foster inclusive growth in the areas 
where they operate; 2) partner with local 
governments to improve infrastructure, 
such as water and roads, in the areas 
where they operate; 3) see investment 
in the living conditions of their workers 
as more than a regulatory obligation; 4) 
invest in education and training; 5) partner 
with training colleges, contributing to the 
development of curricula and providing 
work experience for students; 6) embrace 
beneficiation, processing deposits 
in-country to increase their value; 7) 
pay more attention to, and invest more 
in, the health and safety of workers; 8) 
provide internships and job experience 
opportunities for young people—as well as 
provide business opportunities for Small, 
Medium & Micro Enterprise Businesses 
(SMMEs); 9) prioritise the development 
of young women, through 
proactive hiring policies, 
prioritised training, promotion 
and mentorship; and 10) 
have the courage 
to include their 
workers in the 
shareholding of the 
companies.

People want to 
know about and be 
involved in things 
happening around 
them, so Ramaphosa 
urged companies, government and 
labour to work together to create shared 
value and ensure that mining benefits 
are widespread. He stressed that social 
investment can help end the dehumanising 
effect of the migrant labour system and, on 
beneficiation, Ramaphosa argued that this 
approach not only expands South Africa’s 
industrial capacity, creates employment 
and increases mineral wealth, it also 

creates demand and locates markets for 
the products closer to the production site.

Mining and politics
It’s good to hear mining talked of 
as a sunrise industry.  But South 
Africa—Africa generally—is resource 
rich and industry is always going to be 
interested, as long as resources are in 
place. What changes are the market 
forces and political, fiscal, social and 
regulatory circumstances with which an 
external investor has to contend. So, for 
all the fine words offered by President 
Ramaphosa, the circumstances in 
South Africa remain uncertain and 
challenging—at least until South Africa’s 
General Elections on 8 May this year 
to elect a new National Assembly and 
new provincial legislatures, which will 
determine who becomes the next 
President.

When Jacob Zuma was out-
manoeuvred and obliged to resign his 
Presidency last February 2018, the 

business community 
had great 

expectations 
from the new 
President.  But 
now these 
high hopes 
and euphoria, 
dubbed 

Ramaphoria, 
have been 

replaced by 
predictions of 

Ramageddon and 
Ramaruin.

I don’t know whether that 
sort of hype, one way or the other, 

is justified or to what extent. But, I think 
Ramaphosa’s words and the manner 
in which he delivers them are worth 
noting.  This is the man who helped 
launch the South African National 
Union of Mineworkers in 1982, who has 
been an important figure in the African 
National Congress since the dying days 
of Apartheid South Africa, who headed 
the negotiating team that brought about 

the modern South African democracy, 
and who since then has become a 
successful businessman in his own 
right. It seems clear to me that this man 
knows what he’s talking about, and 
how to pitch it, whether he’s talking to 
the general electorate, or to a mining 
conference.

On land reform, for instance, the 
headline statistic is that while making 
up 78% of the population, only 1.2% of 
rural land and 7% of formally registered 
property in towns and cities is owned 
directly by black South Africans. The 
whole story is more complicated but 
Ramaphosa needs the outside world to 
understand that there is a genuine issue 
that must be addressed.

As to his ten value-creating principles, 
who can have a problem with any 
of these?  Would that the history of 
mining in the UK had been as inclusive, 
beneficent and visionary as South 
Africa’s might yet be! 

Mark Steeves, Samphire & Associates Ltd, 
sits on the City of London Geoscience Forum 
and Corporate Affiliates Committee. E-mail: 
MS@SamphireAssociates.com

            PRESIDENT 
RAMAPHOSA’S STIRRING 
SPEECH REMINDED THE 
CONFERENCE OF THE REASONS 
FOR BLACK ECONOMIC 
EMPOWERMENT

FURTHER READING

◆  Highlights of President Cyril Ramaphosa’s 
speech: https://www.youtube.com/
watch?v=dWX_1rpbf08. 

◆  Read or view the full speech at: http://
www.thepresidency.gov.za/speeches/
address-president-cyril-ramaphosa-investing-
african-mining-indaba%2C-international-
convention or https://www.youtube.com/
watch?v=dk7ZCEDrOKc.  

GEOSCIENTIST MEETING REPORTS
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DISTANT THUNDER Onshore exploration 

A long- forgotten report, published 
back in 1962, about the discovery of 
economically viable amounts of treacle 
in sediments in Cumbria offers useful 
lessons for all resource exploration 
companies hoping to exploit onshore 
mineral and hydrocarbon resources. 
An essential ingredient in puddings, 
especially those calorie-rich hot 
puddings, typically prepared under high 
pressure/ high temperature regimes, 
and served with custard in works 
canteens during the hottest days in 
summer, treacle has typically been 
obtained from foreign sources. 

In light of Brexit and with no specific 
trade deals yet in place to ensure 
continued supplies of this important 
culinary resource, the exploration, 
development and successful extraction 
of this essential ingredient has now 
become more important than ever. 
Hence, the aforementioned report 
summarised and quoted below that 
describes, among other things, the 
geological history and setting of treacle 
deposits takes on a new significance.

Geological setting  
The formation of native treacle 
deposits probably occurred sometime 
between the late Plasticene and early 
Obscene periods, a time of intense 
volcanic activity. It was also a time 
when the great land mammals, such 
as the ugly plated twenty-one piece 
dinosaurs roamed the great forests. 
Under these volcanic conditions, and 
in successive cycles of genesis and 
nemesis around and in the swamps 
and shallow seas of Cumbria, there 
was thus ample carbonaceous matter 
for the production, assisted by the heat 
from contemporaneous lava flows, of 
large quantities of sucrose, comatose, 
dextrose, and ambidextrose, and the 

subsequent consolidation into treacle-
bearing schists. These deposits form by 
far the largest source of economically 
exploitable treacle deposits. 

A typical section includes (from 
top to bottom) Alluvium 
and Effluvium; Sham 
Rock; Short Coal 
Measures; Lager and 
Limestone Beds 
(Carlsberg Series); 
Treacle Bearing 
Schists (the 
target reservoir 
rock!); Matrimonial 
Beds (Wedlock 
Series); Gneiss; 
Gnasty; Hire Purchase 
Deposits; and Old Red 
Flagstone (Stalinite). The 
schists are to be found immediately 
above the Matrimonial Beds of the 
Wedlock Series, from which they are 
occasionally separated by dogmatic 
intrusions—though care must be taken 
to distinguish between these intrusions 
and the volcanic necks of the Teenage 
Tuffs.

Where folding of the rock strata 
has occurred, it is possible that small 
quantities of the very viscous fluid 
treacle were previously obtained by 
the sinking of wells, for while there is 
frequent reference in folklore to wells, 
no reliable evidence of springs in the 
Matrimonial Beds has been found.

Public relations  
Onshore exploration, discovery 
and production of essential mineral 
resources is one thing. But as 
companies such as Cuadrilla know 
only too well, attempts to develop 
hydrocarbon and mineral resources, 
particularly in onshore locations, often 
proves problematic—not least because 
of environmental objections and public 
scepticism about the motives of the 
companies involved. To counter this, 
establishing good public relations 
with local communities near the areas 

affected by the developments is 
essential. Resource companies with 
onshore exploration and production 
programmes need to spend much 

time and effort in explaining 
the rationale behind their 

operations to anyone 
who will listen and 

pointing out the 
benefits that they 
hope will ensue. 
They also need 
to offer guided 
tours of the 
operation sites, 

and be willing 
to present talks in 

local schools and 
community centres. 

There is no record 
of mass protests against the 

mining of treacle in Cumbria to date. 
This suggests that the operators of 
the Cumbrian Treacle mines were 
extraordinarily successful in their public 
relations campaigns. And, given that 
there appears to be no shortage of UK-
produced treacle, one can only assume 
that the un-named mining company 
involved has been able to successfully 
and economically exploit their treacle 
resources in an environmentally friendly 
manner. At any rate—they certainly 
seemed to have found ways to keep the 
local population sweet. No fooling!

End notes: The geology and history of 
the Cumbrian Treacle mines was first 
described by an anonymous author 
in an article published in the Appleby-
Frodingham News, 15, no. 2, summer 
1962. I thank Philip Powell of the Oxford 
University Museum of Natural History 
for drawing my attention to this article. I 
made up the rest!

Geologist and science writer 
Nina Morgan discovers a 
successful solution to a  
sticky situation 

* 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

PEOPLE NEWS



WWW.GEOLSOC.ORG.UK/GEOSCIENTIST | APRIL 2019 | 27 26 | APRIL 2019 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST 

GEOSCIENTIST PEOPLE NEWS

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

Farewell to Janine Benn

Janine Benn will be a familiar name to 
many readers—whether you’ve met in 
person at Burlington House, attended 
a chartership interview or one of our 
external events, or exchanged emails 
about your membership. From taking 
bookings for the Fellows’ Bedroom (the 
stuff of legend, now the post room) to 
administering Chartership applications, 
Jan has been a pivotal member of the 
Society’s growing team of staff for almost 
40 years—and this year, she’s moving on. 

‘It has been like a family. I’ve loved 
being with the Society, and wish the 
organisation all the best for the future— 
I do hope to continue being associated  
with it.’ 

Jan arrived 
at a very 
different 
Geological 
Society in 
September 
1979.

‘I had 
finished my 
secretarial 
course and 
had started 
another 
job, which 
wasn’t what 
I wanted. My mother knew I liked 
geography and geology so looked 
through the telephone directory for the 
Geographical Society. She hadn’t realised 
the Geological Society existed, but when 
she saw it she decided to ring. They asked 
me to come along for an interview.’ 

‘The salary was around £3,000 per year. 
The job was doing some secretarial work 
for the Executive Secretary (then David 
Clayton), looking after room bookings, 
membership duties, reception duties and 
selling publications.’ 

Jan still has her original 1979 job 
description. Carefully bound in a black 
folder, it extends to more than twenty 
pages, covering such topics as opening 

mail (‘every day, by the two girls in the 
office’), Fellowship elections, the monthly 
newsletter (an early version of this 
publication), the Christmas lecture for 
children of Fellows (‘refreshments, usually 
coke and sticky buns’) and the annual 
President’s Evening – now President’s Day. 

‘All the staff attended. We had a 
reception in the Lower Library, followed 
by the presentation of the Awards, then 
everyone went to the Royal Academy for a 
private viewing of the Summer Exhibition. 
Then back to the Society for another 
reception, and dinner in the main Library. 
It was a very grand event; everyone wore 
long dresses or lounge suits.’ 

‘Things are 
more remote 
now; staff and 
members used 
to have more 
contact. But, I 
think that’s just 
the age we’re in, 
rather than the 
Society. And 
we’ve grown so 
much—when I 
joined there were 
twelve members 
of staff and 
around 6,000 

members. Now there are 55 members of 
staff and just over 12,000 members. The 
activities and projects we’re doing now 
need that number of people—possibly 
more.

‘There used to be excitement once a year 
when we published one book; now there 
are so many, and the number of journals 
has increased, Geoscientist Magazine 
has developed, we’ve got a complete 
Education Department, the conference 
team; it’s all on a different scale.  

‘And in wider society as well—people 
are recognising what geology is all about. 
There are TV and radio programmes and 
the public are getting to know the subject. 
I think we’ve played a part in that.’ 

Like many of the Society’s staff, Jan 
arrived with an enthusiasm for geology 
that started in early childhood.

‘My family had a jewellery business, so 
I think an interest in gemstones and rocks 
was in the blood. My parents told me that 
when I was five, on a family holiday, I 
spent all my time collecting pebbles and 
rocks, and threw a tantrum when we 
couldn’t take them home.

‘I liked geology in school, and I was 
very lucky; at sixth form the timetabling 
meant I was the only student in the class, 
with a teacher to myself.’

Over almost 40 years at the Society, Jan 
has worked with five Executive Secretaries 
and seen numerous key dates and 
anniversaries—the bicentennial in 2007, 
the merging of the Geological Society 
with the Institution of Geologists in 1991, 
the founding of the Publishing House in 
Bath in 1988. Unlike the events of 2007, the 
Society’s 175th anniversary in 1982 wasn’t 
met with as much fanfare as might have 
been expected. 

‘I thought we should do something. We 
used to have coffee and tea twice a day in 
the Lower Library, so on April 1st I sent a 
memo in the Executive Secretary’s name 
(then Richard Bateman) to invite everyone 
to the 175th anniversary of the Society at 
the morning coffee break. Then I filled an 
old sherry bottle with cold tea and lined 
up the glasses.’ 

Practical jokes aside, of her time at the 
Society Jan is most proud of having been 
able to help people; both Fellows and 
colleagues. ‘I have a passion to help people 
so it’s nice to have been able to do that 
and to have been part of the Society. It’s a 
unique place, and it’s not often you like a 
subject and get to work with it. 

‘Lots of people were going on to 
University but I decided to go straight 
into secretarial work. I told my geography 
teacher I wanted to work with geography 
and geology and she said I had no chance. 
I’d love to have told her—I got a job at the 
Geological Society.’ 

In an interview with our long-standing Fellowship Secretary,  
Sarah Day discovers how the Society has evolved over the past 40 years
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Staff matters
John Talbot (Vice-President, Chartership) announces the 
retirement of our Chartership Officer, Bill Gaskarth

It is with not a little sadness that we announce the 
retirement of Dr Bill Gaskarth this spring, having completed 
10 years as our first Chartership Officer, before which he 
had served on both the IG and GSL Councils and, until very 
recently, was the Chair of the Accreditation Committee.  
I would like to take this opportunity, on behalf of literally 
thousands of Chartered Fellows, to thank him most sincerely 
for his unstinting and loyal service to the Society in furthering 
professionalism in Geoscience. Over the last 10 years, Bill 
has been pivotal in the development and strengthening of 
the Chartership process within the Geological Society, with 
the annual rate of successful chartership applications having 
more than doubled to just short of 200 per year. Mainly as a 
result of Bill’s encouragement (or should that be inveigling?) 
we now have 25 companies with accredited training schemes 
for Geoscientists, several of which are in Hong Kong, with 
more lined up to submit their training programme in the very 
near future.

I feel sure that many Fellows, especially Scrutineers and 
Chartered Fellows, will want to send Bill their best wishes. 
There is a card in the Library, but if you are not visiting 
Burlington House before the end of April, please write them 
on plain paper and attach to an email to stephanie.jones@
geolsoc.org.uk, or send by post to Stephanie at Burlington 
House and they will be included in a bound book. If you wish 
to contribute towards a gift, please send a cheque, payable to 
the Geological Society, to Stephanie Jones before the end of 
April.

CAROUSEL
All Fellows of the Society are entitled to entries in this column.  
Please email amy.whitchurch@geolsoc.org.uk, quoting your Fellowship 
number. 

◆ Mark Pickett   
Dr Mark Pickett has moved from WJ Groundwater to join 
Stuart Wells Limited as Technical Director.
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rin Roberts died at 
the age of 86 at his 
home in Kent on 
14th June 2018 after 

a short illness. A celebration 
of his life on 4th July brought 
together his family, friends 
and former colleagues and 
students. Tributes to his 
life were presented at the 
celebration and were also 
contributed as messages. 
Many spoke of Brin’s gift for 
teaching geology, both in the 
lecture theatre and in the 
field. 

Research
Brin began his career in 
geology as a junior member 
of the teaching staff in the 
Geology Department at 
Birkbeck College in the early 
1960s. After he completed 
his PhD thesis, on the Llwyd 
Mawr syncline in North 
Wales, he continued to focus 
his research on the Lower 
Palaeozoic basin of Wales. 
His book The Geology 
of Snowdonia and Llyn, 
published in 1979, was the 
first truly comprehensive 
account of a region that 
was becoming increasingly 
popular for a range of outdoor 
activities. The work for his 
book led to a career-long 
interest in the tectonic history 
of the Welsh Basin. He shifted 
his research from the regional 
to the microscopic scale with 
a study of indicator minerals 
in very low-grade metabasic 
rocks in North Wales. In 
the 1980s, I joined Brin to 
study metabasite mineral 
facies and illite crystallinity 
in metapelitic rocks in 

Snowdonia.
The study of illite 

crystallinity received a 
major boost in 1987 with 
an invitation to work with 
Professor Don Peacor at the 
University of Michigan, 
and use his state-of-the-
art Transmission Electron 
Microscope (TEM). We made 
direct measurements of the 
size of a population of illite 
crystals, and compared 
the TEM sizes with those 
calculated from X-ray 
diffraction (XRD) data. 
In 1992, Don Peacor was 
awarded a NATO study grant 
that allowed Brin and myself 
to continue research at the 
University of Michigan well 
into the 1990s. As a result of 

our collaboration with Don 
and his research team, illite 
crystallinity became widely 
accepted as an index of very 
low-grade metamorphism. 

Through the 1980s and 

1990s, Brin developed his 
interest in Lower Palaeozoic 
basin history with a series 
of regional studies, in 
collaboration with the 
British Geological Survey. 
Using metamorphic-zone-
contouring techniques 
integrated with stratigraphic 
and tectonic data, he was 
able to reveal cryptic thermal 
aureoles and high-strain 
zones, as well as patterns 
of inverted metamorphism 
previously undetected by 
earlier surveys of the Scottish 
Southern Uplands terrane, 
which he showed are a 
characteristic of subduction 
zones.

Brinrobertsite
An unusual mixed-layer 
clay mineral was found in a 
metabentonite sampled by 
Brin Roberts close to Bangor, 
North Wales. Detailed 
investigation by members of 
Don Peacor’s research group 
proved it to be a new mineral 
species that was subsequently 
named after Brin1. The name 
brinrobertsite is a fitting 
dedication to a man who 
contributed so much to the 
teaching and application of 
geological knowledge.

Brin is survived by his 
wife, Jan, two children, 
Jane and Geraint, from his 
first wife, Rita, and five 
grandchildren.

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 Amy Whitchurch at the Society.

➤   By Dick Merriman

1.    Dong, H., et al. 2002. Brinrobertsite: 
a new R1 interstratified pyrophyllite/smec-
tite-like clay mineral: characterization and 
geological origin. Mineralogical Magazine, 
66, pp 605-617.

For more than three decades, Brin’s dedication and  
passion for teaching inspired students at every level  
of their geological education

Brinley Roberts 1932-2018
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  AN UNUSUAL  
  MIXED-LAYER 
CLAY MINERAL WAS 
FOUND IN A 
METABENTONITE 
SAMPLED BY BRIN 
ROBERTS CLOSE TO 
BANGOR...THAT WAS 
SUBSEQUENTLY NAMED 
AFTER BRIN
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rofessor John Tarney 
died on 31 March 
2018, shortly after 
his 81st birthday. He 

was educated at Cockermouth 
Grammar School and read 
geology at Durham University, 
subsequently gaining a PhD 
there in 1961, before moving 
to Birmingham, where he held 
a NERC Research Fellowship 
followed, in 1964, by a 
lectureship.

Leader 
John was appointed to the F.W. 
Bennett Chair in the Department 
of Geology in Leicester in 
1980, a post he held until his 
retirement in 1999. During his 
tenure at Leicester he was Head 
of Department twice (1980-1983, 
1985) and worked tirelessly 
to establish the Leicester 
department as one of the leading 
departments in the country. He 
was a well-known and popular 
figure owing to the numerous 
University committees and 
boards he attended; he was, in 
addition, Warden of Villiers Hall 
between 1983 and 1985. He sat 
on several external committees 
and working groups, including 
NERC and the Royal Society, 
and played an important role in 
establishing the UK involvement 
in ocean drilling (the Deep Sea 
Drilling Project, DSDP and 
International Phase of Ocean 
Drilling, IPOD).

John’s PhD research 
concerned the geochemistry 
of the Lewisian rocks of NW 
Scotland, an interest that 
persisted throughout much of 
his career. He was particularly 
keen in applying the then new 
technique of X-ray fluorescence 
(XRF) spectrometry to rock 
analysis, which led to the 
geology departments in 
Birmingham and subsequently 

Leicester becoming centres of 
excellence in this methodology. 
Through the application of XRF 
to a wide range of rock types 
and by liaising with isotope 
geochemists in the UK and 
overseas, John revolutionized 
the science of analytical ‘hard-
rock’ geochemistry. This led to 
the publication of well over 100 
journal articles and books, the 
training of almost 30 research 
students and post-docs, and the 
organization of many meetings 
and conferences. He was the 
recipient of the Murchison Fund 
of the Geological Society in 1979. 

In the field 
John enjoyed travel, and his 
fieldwork took him all over the 
world: Scotland, Greenland, 
Norway, China, Colombia, 
the Caribbean, Brazil, the 
USA, Kenya, New Zealand, 
India, Greece and Canada. 
He was a shipboard scientist 
on DSDP Leg 36 in 1974 in 
the Scotia Sea—infamous for 
its treacherous weather and 
icebergs—and would frequently 
regale his colleagues with his 
adventures. 

John was enthusiastic and 
meticulous about his work, and 
put a tremendous amount of 
time and energy into any project 
with which he was involved. 
Those who have enjoyed his 
hospitality will remember how 
he would stay up long into the 
night revising and polishing 
repeated drafts of a paper! He 
was very kind and thoughtful, 
both to his research students 
and to the many colleagues who 
shared his research.

Family
The years after his retirement 
were marred by ill-health, but 
John bore his troubles with 
stoicism and good humour. 
He loved nothing better than 
spending time with his family, 
and going for walks and cycle 
rides with them. He will be 
sorely missed by his wife, 
Mary, their three children 
(Clare, Michael and Paul), six 
grandchildren, and one great-
grandchild, as well as by his 
many friends.

GEOSCIENTIST OBITUARY

➤   By Andy Saunders and 
Graham Park

A popular figure who sat on many committees and, 
through application of X-ray fluorescence, revolutionised 
the science of analytical ‘hard-rock’ geochemistry

John Tarney 1937-2018

P
OBITUARY

The Society notes with 
sadness the passing of:

Barber, Peter Marriott 
Barnes, Barry *
Blanche, James Bruce 
Bott, Martin Harold Phillips
Bradshaw, Reginald
Broecker, Wallace *
Burke, Kevin Charles Anthony *
Butler, Raymond John Thomas *
Clayton, Keith *  
Cooke, Herbert Basil *
Cornes, Barbara Charlotte *
Dobson, Margaret *
Herries-Davies, Gordon L *
Huckerby, John Andrew *
Ireland, Richard *
Jobbins, Alan *
Kempton, Nicholas Hugh 
Lambert, John F *
Manning, Aubrey 
Moores, Eldridge *
Okada, Hakuyu
Simpson, Ian Morven 
Veevers, John James
Westhead, Robert Keith 
White, Owen *
Whyatt, Stephen John *
Whitham, Andrew Gordon

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 amy.
whitchurch@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.
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www.pesgb.org.uk/africa-2019/

Early Bird 
Registration 
now open 

PESGB Member
£396

Non Member
£468

Early bird ends 
30 June 2019

A F R I C A  I S  B A C K 
S M A R T E R

S T R O N G E R 
B E T T E R

Outstanding technical 
conference

Numerous networking 
opportunities

Exciting Keynote 
presentations

Exhibition & Sponsorship 
Opportunities also 
available
Email events@pesgb.org.uk 
for more information

Africa - Geoscientist.indd   1 12/03/2019   17:21:07
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Geoscience Jobs is the official jobs platform for the Geological Society. Whether you are searching for a new role, or in a 
managerial position keen to advertise a new vacancy, you will be able to access and use jobs.geolsoc.org.uk knowing it is tailored 
to a broad spectrum of specialist earth science professions. Managed by the Geological Society of London, Geoscience Jobs is an 
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Click and collect
a better career
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