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FROM THE EDITOR’S DESK:

Them and us
hat just happened?
After more people than
ever stood for election
to Council (17), more
people than ever (1718)
voted for them (Geoscientist 26.04)!
Whence this sudden enthusiasm for
democracy, despite the stiff
headwinds blowing from America’s
Primaries, and local Councils up and
down the UK?
I am writing in April. By the time
you read this, we will be in
referendum mode and, perhaps, more
tired than ever of would-be leaders
wittering meaninglessly about ‘them’
and ‘us’ (without defining either
term). ‘Belonging’, which is what so
many political questions eventually
boil down to, is complex and emotive;
but it is easier to analyse for elective
associations like ours. We should be
able to understand why we belong to
the Geological Society, or anything
else we choose (and pay for the
privilege) to join.
For example, I belong to my
National Union because I support its
role in protecting the integrity of my
profession against forces that would,
if they could, turn it into propaganda.
Personally, I receive only warm
feelings in return; I pay in, so that
others may benefit – others who need
it more than I. As a hoary Father of
Chapel once told a junior reporter
who dared ask what he would ‘get’

W

for his Union dues: “Solidarity,
brother, solidarity!”
And what is Fellowship about, if not
this? We FGS’s may work in widely
differing fields, from exploration to –
well, journalism. But we are united by
our passion for the Earth, its structure
and history. We agree that our
knowledge is important to any wellrounded world-view – now, perhaps,
more than ever. And we probably
agree that we can achieve more
collectively than individually. An
individual can’t save a whale. A
collective can.
So, as the Society prepares its next
10-year strategy (see Interview with
President Malcolm Brown page 26) let
us not cede the moral high ground
before battle has even commenced by
assuming that we, the Fellowship, are
motivated only by material benefits
(the library, the meetings, the
discounts, the journal of your choice,
the copy of Geoscientist) - important
though they are. If we join collectives
solely for what we can get out of
them, we are impoverishing not only
our societies, but ourselves too.
By participating and voting so
magnificently, you have shown that
you do feel a sense of belonging; and
this is particularly important for Earth
science because we are not numerous.
We need to cluster.
Solidarity, brothers and sisters,
solidarity!

DR TED NIELD NUJ FGS, EDITOR - ted.nield@geolsoc.org.uk

@TedNield @geoscientistmag
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SOCIETYNEWS

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

Research grants 2016
Image: Fabrik Bilder / Shutterstock.com

FROM THE LIBRARY
The Research Grants Committee considered 42 applications from Fellows
and non-Fellows spanning early career and established researchers, writes
Steph Jones
At their meeting on 17 March the Committee recommended to the Finance &
Planning Committee that £31,907 be awarded to 26 applicants - which was duly
approved on 23 March. The Society is very grateful for the contributions made by
the Jeremy Willson Charitable Trust, the Robert Scott Memorial Award and
Hannon Westwood.
The Society’s research funds include: the Mike Coward Fund, the William
George Fearnsides Fund, the Edmund Johnson Garwood Fund, the Gloyne
Outdoor Geological Research Fund, the Annie Greenly Fund, the Timothy
Jefferson Field Research Fund, the Elspeth Matthews Fund, the Daniel Pidgeon
Fund, the Joseph Burr Tyrrell Fund, and the Distinguished Geologists’ Memorial
Trust. The Society also administers the Jeremy Willson Charitable Trust and the
Robert Scott Memorial Award.

➤ For a full list of the winning applicants, visit the online version of this story. Editor.
For more information, see W: www.geolsoc.org.uk/grants

u Library newsletter
Subscribe to our bi-monthly newsletter to keep up-todate with important Library news, electronic journal
updates, online exhibitions, events and more:
http://www.geolsoc.org.uk/newslettersignup.

u New acquisitions
A month-by-month list of new books and serial
special issues which have been added to the
catalogue can be viewed on our website at
www.geolsoc.org.uk/library_collections

u Document delivery
Don't forget that the Geological Society Library can
usually supply photocopies more cheaply than other
providers e.g. British Library & the publishers.
Remember - our journals have been bought with your
money, and are here to be used!

u New acquisitions
FUTURE MEETINGS
Dates for meetings of Council and Ordinary General Meetings
until April 2017 shall be as follows:
Ordinary General Meetings:
u 2016: 22 June;
20 September;
24 November;
u 2017: 1 February;
4 April

Meetings of Council:
u 2016: 22 June;
20 & 21 September (residential);
24 November;
u 2017: 1 February;
4 & 5 April (residential)

A month-by-month list of new books and serial special
issues which have been added to the catalogue can be
viewed on our website at
www.geolsoc.org.uk/library_collections

u E-Journals
Fellows of the Society can access over 90 journals
online using Athens authentication. There is no charge
to Fellows for this service. Visit
http://www.geolsoc.org.uk/ejournals to register.

u 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

➤ The library is open to visitors Monday-Friday 0930-

1730. For a list of new acquisitions click the appropriate
link from http://www.geolsoc.org.uk/info
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Tim Peake, the British astronaut, delivered a
video broadcast to Voice of the Future 2016,
to which the Society sent six delegates

Policy update
Flo Bullough reviews policy-related
activity at the Society
March saw the return of the annual Voice
of the Future event in Parliament, an
opportunity for early career scientists to
experience the work of committees and
how science interacts with government
policy. The Society sent six enthusiastic
delegates who were treated to a full
programme of committee proceedings as
well as a video broadcast from British
astronaut Tim Peake, currently working on
the International Space Station. You can
read more about this event at W:
www.blog.geolsoc.org.uk.

Soil
In recent months the Society has been
working on a number of consultation
responses across a wide range of
geoscience applications. In early 2016 we
responded to an Environmental Audit
Committee inquiry on Soil Health,
highlighting the different ways in which soil

health and geoscience intersect and the
benefits that healthy soils provide to
society. We also responded, in
collaboration with the Royal Astronomical
Society and with the help of our Geological
Remote Sensing Group, to a Science and
Technology Committee inquiry on Satellites
and Space. Our contribution focused on
the field of Earth observation and the useful
ways in which satellite-based capabilities
contribute to monitoring natural hazards
and climate.
In response to the flooding in winter
2015/2016, the Environment, Food and
Rural Affairs Committee launched an inquiry
into future flood prevention. With the help
of members of the Hydrogeology Group we
submitted a response that highlighted the
importance of considering groundwater in
flood prediction and planning, and raised
the issue of groundwater flooding as an
often poorly understood hazard.
Following on from our work in 2015 on
proposed changes to Higher Education

policy we have continued to work with
University Geoscience UK to respond to
the Business, Innovation and Skills
Department Green Paper on the proposed
Teaching Excellence Framework, and more
recently we responded to the Lord Stern
Review of the Research Excellence
Framework.

Referendum
In the run-up to the EU Referendum this
month (23 June) we have also put together
an online resource (W:
www.geolsoc.org.uk/EuRef), highlighting
work the policy team has done around this
issue and linking to resources from other
websites to give an idea of how the results
of the upcoming referendum might impact
on research and industry in geoscience.

➤ All the Society’s policy work can be

found on the policy area of the website
W: www.geolsoc.org.uk/policy
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SOCIETYNEWS...
The Geological Society Club

LONDON LECTURE SERIES
Groundwater and its Global
Significance
Speaker: Kevin Hiscock (University of East Anglia)
Date: 15th June
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.
A list of future meeting dates will be
available after the June Close Meeting
and will appear in a future issue.

➤ Fellows wishing to dine or

requesting further information about
the Geological Society Club, please
email Caroline Seymour on E:
carolineseymour554@hotmail.com

Programme
u Afternoon talk: 1430 Tea & Coffee: 1500 Lecture
begins: 1600 Event ends.

u Evening talk: 1730 Tea & Coffee: 1800 Lecture
begins: 1900 Reception.

Further Information
Please visit
www.geolsoc.org.uk/shelllondonlectures16.
Entry to each lecture is by ticket only. To obtain a
ticket please contact the Society around four weeks
before the talk. Due to the popularity of this lecture
series, tickets are allocated in a monthly ballot and
cannot be guaranteed.

➤ Contact: Sarah Woodcock, The Geological Society,

Burlington House, Piccadilly, London W1J 0BG, T: +44
(0)20 7432 0981 E: Sarah.Woodcock@geolsoc.org.uk
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3D models: stepping back
Martin Geach* believes we must understand what happens inside
the black box if we are to ensure the quality of our outputs

defining characteristic of any
geologist is the ability to think in
three dimensions. From the creation
of simple hand-drawn block
diagrams to the production of
comprehensive computer-generated ground
models, we are often challenged to create a
range of visual outputs that support our
understanding of a 3D world. However, with
the ever-increasing use of computer software
packages to generate 3D ground models, do we
need to take an important step back in order to
appreciate the limitations and potential risks of
the models we produce?

A

are applied in a common
software package. The
dataset used is that of a
river terrace record,
where the distances
between unknown points
are typically less than
200m. You will note the
range of surface volumes
calculated from a known
plane downwards, which
represents the fundamental
differences in the approach
each technique adopts.

Visualisation

Errors

The importance of data visualisation has been
rooted at the core of geology from its
emergence as a practical science. Our evolution
from William Smith’s seminal hand-drawn
geological maps to the present-day integration
of ground models in Building Information
Modelling (BIM), demonstrates the diverse and
challenging nature of the field in which we
work. However, as professional ground
practitioners, we must take steps to ensure the
quality of our outputs. This is most important
when applying computer-based algorithms to
produce geological surfaces that are spatially
incomplete and difficult to refine. In particular,
I draw attention to the inherent limitations of
geospatial interpolation techniques used in
most software packages to create 3D surfaces.
In brief, geospatial interpolation is the
technique used to join data points (such as
strata depths from boreholes) in order to create
continuous geological surfaces. Interpolation
techniques range from: (i) Deterministic or
Exact methods (e.g. Splines, Inverse Distance
Weighting), where estimates of a variable at
unknown locations are based on the spatial
attributes of known locations, to (ii)
Geostatistical / Inexact methods (e.g. Kriging),
where variables at unknown locations are
estimated, based on quantified values of
autocorrelation between known points.
Although you might not know it, geospatial
interpolation is the backbone of any 3D model,
yet the results generated from each technique
can vary considerably. I demonstrate this fact
simply in Plate 1 where a range of techniques

It is clear from this and
many other examples
that the complexity of
interpolation can lead to
notable errors when
modelling geological data.
This is most considerable
when edge effects are
poorly defined i.e., an
interpolated surface is
clipped to an arbitrary
site boundary.
However, when
reading supporting
documents to a 3D
ground model, I wonder
how often these inherent
errors are appreciated?
Although I cannot
doubt that 3D visualisation
is a powerful tool taking
geology into the 21st
Century, we must not discard
common sense (and our
simple hand-drawn sections) and place too
much emphasis on the creation of such models.
As a minimum, geologists should be well
aware of the limitations of all software and
techniques and clearly identify the risk
associated with such approaches.

*Dr Martin Geach works for Atkins as Engineering
Geologist/Geomorphologist, Ground Engineering
E: Martin.Geach@atkinsglobal.com

Above:
Demonstrating the differences in
interpolation techniques based on
the approach adopted.
Note the difference in surface
volumes calculated from a fixed
plane downward for each surface.
IDW = Inverse distance weighting,
RBF= Radial Basis Function.
Interpolation conducted in a ARCGIS
database applying standard toolsets
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CHRISTCHURCH

FIVE YEARSON

Image credit: ChameleonsEye / Shutterstock.com

Camilla Gibbons*
describes progress
since the damaging
earthquakes that hit
the New Zealand
city in 2010-11

une 13 this year marks the
fifth anniversary of the last
of the ‘big’ earthquakes that
hit Christchurch in 20102011. The ‘Canterbury
Earthquake Sequence’ as it is
properly referred to, comprised three
major quakes, with over 10,000
aftershocks (which continue, albeit
less frequently, today). The latest
shake causing damage occurred on
Valentine’s Day this year.

J

Canterbury Plains

Above: Murals in Christchurch. After the 2010-11
earthquakes destroyed many buildings, local artists
painted empty walls as part of the city’s recovery
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Christchurch, on the east coast of
New Zealand's South Island is
located on the Canterbury Plains, an
area 8,000km2 of glacio-fluvial gravels
overlain with deep alluvial deposits
laid down over the last 3Ma. The
basal Greywacke bedrock is several
hundred metres below surface at the
city centre, but the southern suburbs

of Christchurch lie on the eroded
flanks of the extinct basaltic Lyttelton
Volcano.
In February 2011, the city was hit
by a M6.3 earthquake with a recorded
maximum Peak Ground Acceleration
(PGA) of 2.2g. The city had
experienced a large earthquake only
five months previously in September
2010 with the M7.1 Darfield quake
just 50km west of the city centre;
however that caused significantly
less devastation than the February
2011 quake.
New Zealand declared a National
State of Emergency and Civil
Defence, along with local and
international USAR task force teams,
spent many days on a big rescue and
then recovery effort. All agencies
involved in the recovery effort
worked very hard for many months;
however in June 2011, the city was hit

~

THE JUNE QUAKE HAD A GREATER IMPACT ON
CLIFF COLLAPSE AND ROCKFALL DUE TO ITS LOCATION
AND PREVIOUS DAMAGE TO THE ROCK MASS

~

Seismicity in
Christchurch
region, up to 22
February 2016

Organisations
I have spent the last five years
working on the after-effects of the
earthquakes. Many different
organisations have been involved in
the recovery of the Greater
Christchurch Area:

u CCC - Christchurch City Council
u CERA - the Canterbury Earthquake
Recovery Authority, the New Zealand
Central Government agency that was
set up to manage the Recovery.
u EQC - the Earthquake Commission
- the body operating what is
essentially a compulsory insurance
scheme managed via levies on every
insurance policy bought. EQC
specialises in natural disaster events,
and was set up by the new Zealand
central government after World War 2)
u All the private insurance companies
u GNS – Geological and Nuclear
Sciences, the Crown Research
Institute: essentially the New Zealand
equivalent of the British Geological
Survey
Earthquakes and other natural
disasters drop out of the mainstream
news a matter of days after the last
survivor is found; but in reality it

takes many years for a city or region
to recover. Recovery from the
Christchurch quakes has been
affected by a combination of
continuing large aftershocks and new
earthquakes, leaving a sense of three
steps forward two steps back, or
snakes and ladders, in addition to
local and national politics, (although
these have generally been more help
than hindrance) and frictions between
insurance companies and the EQC.
I am aiming to explore these topics
within this article as I have had firsthand experience over the past five
years or so of working alongside the
city council, CERA, and policy
makers for the Central Government,
trying to control recovery; all while
focusing on my technical work to
manage the geotechnical hazards
affecting the contractors undertaking
work on site.
▼

again by another M6.3 quake centered
just a few kilometres to the east of the
city centre. The June quake had a
greater impact on cliff collapse and
rockfall than previous quakes, due to
its location and previous damage to
the rock mass.
This article follows on from my
feature in Geoscientist 22.8 (September
2012) and therefore I will not repeat
much of the detail about the work
undertaken in the early days after the
quake. Go to the online version of
this piece for a direct hotlink to my
original article.
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Boulders
blocking the
main surface
route from the
Port to the City
(the other route
relies on a
tunnel under
the hills which
was closed for
several days).
Note the
bounce marks
in the tarmac

▼

CERA

Rockfall Hazard
Mitigation

Using a
helicopter and
monsoon
bucket to
remove loose
debris at the
cliff edge

In parallel to the work undertaken by
the City Council on rockfall remediaton,
the central government created the Canterbury Earthquake Recovery Authority
(CERA). CERA was established in late
March 2011 as the agency responsible
for leading and coordinating the
recovery of Christchurch. The agency
had a planned life of five years. CERA
worked under The Canterbury
Earthquake Recovery (CER) Act 2011,
which contained particular legislative
powers to enable an effective, timely
and coordinated rebuild-and-recovery
effort. CERA's role (see
www.cera.govt.nz), was to:
u Provide leadership and
coordination for the ongoing recovery
effort.
u Focus on economic recovery,
restoring local communities and
making sure the right structures are in
place for recovery.
u Enable an effective and timely
recovery.
u Work closely with Te Rūnanga o
Ngāi Tahu1, Christchurch City Council,
Selwyn District Council, Waimakariri
District Council and Environment
Canterbury – collectively referred to as
the 'strategic partners' – and engage
with local communities of greater
Christchurch, the private sector and the
business sector.
u Keep people and communities
informed.
u Administer the CER Act.
During its initial establishment,
while the country was still in a state of
emergency, CERA worked closely with
Civil Defence and various early
recovery organisations. CERA had
been specifically established after the

GEOSCIENTIST FEATURE

My first involvement with CERA was
in the Port Hills zoning decisions, where
the key hazards were rockfall, cliff
collapse and landslides. The aim of the
zoning was to ultimately ‘red-zone’ those
parts of the hills that, due to
unacceptably high geotechnical risks
(primarily rockfall and cliff collapse)
were unsafe to be occupied by residential
properties or commercial premises in the
long term.
The zoning was very complex and
went through several iterations before
the final version was released. The

THE KEY ROLE CERA
TOOK EARLY ON WAS TO
‘ZONE’ THE RESIDENTIAL
PARTS AS ‘RED’ OR ‘GREEN’
ON THE BASIS OF RISK
FROM GEOHAZARDS

~
Image credit: PikkieChick / Shutterstock.com

From a geotechnical perspective, the key
role CERA took early on was to ‘zone’ the
residential parts of the city as ‘red’ or
‘green’, on the basis of risk from
geohazards (primarily liquefaction, lateral
spreading, rockfall, cliff collapse and landslides). The level of acceptance of risk was
determined based on the risk to life from
the rockfall and cliff collapses in the Port
Hills, and the likely level of future disruption from liquefaction and lateral
spreading hazards on flat land. The identified risk levels or potential for future land
damage delineated the red and green
zones, respectively.

Above: Plate tectonic map of New Zealand (Adapted from
http://data.gns.cri.nz/geoatlas/text.jsp)

▼

Port Hills Residential
Red Zone

decisions relied on two key sources of
information, in addition to field
observations. First was a life-safety risk
model ultimately produced by GNS.
The model’s inputs comprised mapping
of the majority of the boulders that fell
during the earthquakes, in association
with many 2D rockfall risk models
along observed and anticipated
trajectories. Due to the vast dataset of
over 8000 mapped boulders, the
modelling replicated the observed runout distances and bounce heights with a
reasonably high level of accuracy.
The second piece of information was
a 3D rockfall model across the same
Port Hills area, undertaken by a private
contractor with technical support from
experts in Switzerland and Italy. The
two models were commissioned
separately: one for the City Council and
one for CERA. When the two were
compared, we found a good level of
agreement between them, with only a
few parts of the Port Hills where they
disagreed - and these were generally
areas with intricate and complex
geomorphology and/or geology.
With the rockfall models confirmed,
GNS calculated the risk in terms of the
Annual Individual Fatality Risk (AIFR)
from the probability (likelihood) that a
particular person will be killed by
rockfall in any year at their place of
residence. Risk maps were produced,
shading areas within an order of
magnitude to create five risk categories
ranging from >10-2 to <10-5. In line
with international best practice on
exposure to risks, the Council and
CERA adopted the stance that a risk
greater than 10-4 was unacceptable and
all properties at unacceptable risk were
red-zoned.
Red-zoned residential properties
received an offer from the Crown (via
the NZ Central Government acting as
the Crown’s agent) with three basic
options: the Crown would buy the
house and the land, or just the land with
the insurer dealing with the building
demolition and removal, or the resident
could choose to retain ownership of the
property, knowing that they may not be
able to re-build on it.
The intention of this policy was to
provide an efficient way to remove
affected people from the hazard. This
sounds relatively straightforward;
however an added level of complexity
was introduced by the existence of EQC,
who insure land in addition to property
and contents. For all insurance claims
made after the earthquakes, an EQC

~

initial emergency response phase was in
progress, and its role from the outset
was recovery.
Due to the disruption visited upon all
‘normal’ authorities, such as councils,
CERA initially took control of most
early recovery and, over time and as
recovery progressed, its role changed
and it gradually handed back control of
various aspects of recovery to the
agencies, organisations and councils
that were managing the day-to-day
work before the earthquakes occurred
(or were established to undertake the
role in the long term).
As I write this now (March 2016),
CERA still exists in reality, but its role is
rapidly reducing and large portions of
the organisation are being transferred to
other central or local government
departments. The work is still being
undertaken and the people doing many
of those jobs are still required; but those
people are finding that they now report
to a different section of the government
as former CERA responsibilities are
transferred to ‘business as usual’
sections of government. Eventually,
CERA as an entity will cease to exist.
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claim is also made - and EQC covers
the first portion of any claim.
Anything over and above this reverts
to the private insurance company.
For many people, this meant dealing
with (at least) EQC, their private
insurance company, and a range of
local and central government
agencies.

My work
The initial work largely comprised
emergency hazard-reduction,
reducing the risk of boulder-roll to
residential properties and
infrastructure. The situation was
unprecedented worldwide, with the
volume of rockfall, the unusual
seismic situation, so many large
aftershocks and new earthquakes.
We worked very closely with GNS,
undertaking rockfall modelling and
risk assessments of all the properties
in the Port Hills area.
The Council was eagerly
spending money on this emergency
work in the first year or so after the
earthquakes; however as a sense of
normality gradually returned,
urgency reduced and with a
tightening up of the budgeting
controls (or rather implementing
budget controls) within the Council

Emergency Demolition of a cliff-top
property following storm damage

came the requirement to start to
‘follow the rules again’. The project
manager within the Council started
to require proposals and cost
estimates, justification for cost overruns and very much the ‘normal
process’ that one would expect; but it
took a good 18 months from the end
of the State of Emergency for the
‘normal’ processes to start to return.
Since ‘normality’ returned, several
rockfall remediation projects have
taken place around the city; but the
main project I have been involved
with is assisting CERA with the
demolition of residential properties
within the Port Hills Red Zone.
Several hundred property owners
accepted the Crown’s offer, and
CERA then became the owner of
many damaged and half collapsed
residential and commercial
properties requiring demolition.
All these properties were in high
hazard locations, with some in ‘very
high risk’ areas, such as teetering on
the edge of 80m high cliffs! Over the
last four years we have developed
many procedures to manage the risk
successfully. We are currently around
80% of the way through completing
these demolitions. Demolishing
buildings in geotechnically unstable

areas has called for a very high level
of collaboration between contractors,
structural and geotechnical engineers,
engineering geologists as well as the
CERA team.
At all times, the key consideration
was the impact that our work had on
the wider community. All sites have a
‘no-go’ portion (based on the GNS
risk modelling) in which no people
are allowed, either in a machine or on
foot. At times these zones
encompassed half of a property and
many properties enjoyed no vehicular
access, so innovative solutions were
called for. One contractor converted
three excavators to be fully remote
controlled. This maybe a common
thing for the mining industry, but had
not previously been used on a
demolition site at the top of a cliff
with ongoing aftershocks. (I still find
it a little disconcerting when the
empty digger starts its own engine
and tracks itself across the site!)
On another site we had a 250-tonne
tracked crane, set up on the top of a
cliff with a clam shell attachment that
was able to access several properties
on very steep terrain on the slopes
below. At times on this site the
contractor had a five-tonne excavator
suspended from the crane, working

Peacocks Gallop,
Sumner June 2011
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on the demolition with enough weight
on the ground to maintain traction but
attached to the crane for safety. We
also used more traditional methods such as helicopters with monsoon
buckets.
Once all properties are demolished,
the sites will be covered in topsoil and
planted with native, low-maintenance
plants. As yet, this is an interim
measure until the government
determines what will be done with
the land long term.

Key feature
The establishment of CERA has
widely been viewed within the
engineering community as a key
feature in the recovery effort. The
inevitable element of bureaucracy
aside, the response has been
impressive and Christchurch is
certainly well aware that the rest of
the world has been watching.
New Zealand lies on the boundary
of the Australian and Pacific tectonic
plates, and although Christchurch
was not the location of the expected
earthquake, when the next ‘big one’
does happen, we have developed a
system that works. Improvements
can and will be made, but ‘disaster
resilience’ is now a recognised

Peacocks Gallop,
Summer February 2016

requirement. Many of the large
government agencies such as the
Transport Agency, major city councils
etc. now employ disaster resilience
managers. The New Zealand building
code has been updated following the
earthquakes and Wellington City
Council (where the ‘next big one’ was,
and still is expected) has reviewed
many of its high-rise buildings. Many
landlords have been issued with
notices to fix and improve the
structural integrity of some structures
to bring them up to standard and
reduce damage in a future event.
Hindsight is always a great thing,
but the key here is to put our learning
into practice to improve planning and
preparedness for future
events, both in New
Zealand and around
the world. u

*Camilla Gibbons CGeol is Associate Ground Engineering, Infrastructure Services,
Aurecon. She can be contacted via email:
camilla.gibbons@aurecongroup.com

FOOTNOTE
1 Ngāi Tahu, is the main Māori iwi (tribe) of the

southern region of New Zealand, and Te Rūnanga o
Ngāi Tahu is its tribal authority

Cracking across
the road marking
the scarp of a
1.3ha landslip.
Cracking extends
approximately
200m to each
side of the
photograph

EXPLOSIVE
EARTH

Photo by Tobias Löfstrand

Jennifer Woods & Robert White* of the Cambridge
Volcano Seismology group re-live the drama of the
2014 Bárðarbunga−Holuhraun dyke intrusion

Subglacial
Seismic unrest began in the giant
subglacial volcano Bárðarbunga in
summer 2014. On August 16 the
activity developed into a dyke
intrusion 7km below, advancing
north-eastwards. The scientific
community, whose eyes were
initially focused on other welloverdue Icelandic volcanoes, were
quick to respond.
Partners of the FutureVolc project,
bringing together researchers from 26
institutions across Europe to improve
monitoring and understanding of
Icelandic volcanism, were deploying
instruments within days.
Seismometers and campaign GPS
sites were installed across the region
and immediately above the activity
on the glacier, adding to existing
networks already in situ. Glacial
outburst flood zones were evacuated
and aviation colour codes were
increased in threat-level. Satellite
images were downloaded, and gas
samplers prepared.
After 10 days and 46km of
advance, the underground river of
molten rock reached the Holuhraun
craters from a mid-18th Century
eruption. It was at this point that the

Above top and middle: Researchers from the University of
Cambridge were witness to the spectacular “curtain of fire”
Left: The 2014 Bárðarbunga−Holuhraun dyke intrusion
culminated in a spectacular fissure eruption which lasted 6
months. Over 1.4 cubic km of lava was erupted, making this
the largest eruption in Iceland in 200 years

Scenarios
There were two major scenarios for
this volcanic unrest: molten rock
may either have erupted vertically
from the parent subglacial volcano
Bárðarbunga or continued injecting
a lateral dyke underground. The
former would have undoubtedly
produced widespread disruption
across Europe as happened in the
2010 Eyjafjallajökull eruption: the
explosive interaction of molten rock
at over 1100°C with the base of the
overlying ice would have caused
instant fragmentation of the magma
as it hit the meltwater and almost
instantaneous boiling and steam
generation would have propelled
large clouds of ash ten thousand
metres or more into the atmosphere.
In 2010, European airspace was
closed for nearly two weeks and
over 100,000 flights cancelled as a

▼

A

Askja volcano asserted itself with a
magnitude 4.5 earthquake.
Cambridge research students in the
field were deploying instruments
based on anticipation of an
imminent eruption. They weren’t
deterred and finished installing
additional seismometers around the
tip of the intruding dyke just hours
prior to its first rupturing the
surface in the old Holuhraun lava
field. The initial fissure eruption
lasted only four hours, but
recommenced less than two days
later with renewed vigour and
greater extent.
The eruption persisted for six
months, accompanied by deflation
of the Bárðarbunga volcano caldera,
beneath which the source magma
chamber is thought to reside. In the
early days the fountains of magma
reached over 150m high, erupting
500 tonnes of molten rock every
second. The thermal energy was
equivalent to that of a Hiroshima
atomic bomb detonated every
minute. Eventually the lava field
covered 84 square km and over 11
million tonnes of harmful
sulphurous gases had been emitted.

~

t 2 am on 27 August 2014,
five Cambridge University
research students at the foot
of Askja volcano in Iceland
were shaken awake by a
magnitude 4.5 earthquake. Normally
such a small earthquake is easily
ignored. But when that earthquake
occurs just 3.5km away in the heart
of an active volcano and the reason
you’re there is a rapidly advancing
underground channel of magma,
then there is cause for concern.
In 1875 a violent eruption of Askja
caused the depopulation of the
whole of northeast Iceland, so the
foot of that volcano was no place to
be. This was the situation in which
the volcano seismology group from
Cambridge found themselves,
during intrusion of the
Bárðarbunga−Holuhraun dyke.

WHEN THAT
EARTHQUAKE OCCURS
JUST 3.5KM AWAY IN THE
HEART OF AN ACTIVE
VOLCANO, THEN THERE IS
CAUSE FOR CONCERN

~
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Painting of the Bárðarbunga−Holuhraun fissure eruption by mouth painter Brandur Karlsson
(which featured on the cover of the February 2016 issue of Geophysical Research Letters)

▼

result of the Eyjafjallajökull
sub-glacial eruption. An eruption
under the ice-cap may also have
caused catastrophic flooding as water
trapped beneath the ice burst out and
surged down valleys towards towns
near the coast.
An alternative and even more
frightening scenario was that the melt
would keep propagating
underground until it met large melt
volumes stored beneath the Askja
volcano. Travelling at similar depths,
the dyke was heading directly for the
Askja magma reservoir. It could have
triggered a major explosive eruption
similar to that of 1875, which
devastated northern Iceland. Both
outcomes were scary.
In the event, molten rock breached
the surface in Holuhraun, before it
reached Askja and just outside the ice
cap, in an unpopulated area. It then
flowed out of the fissures relatively
benignly. In subsequent weeks the
main hazard became the toxic
sulphurous gases it belched out. It
emitted more sulphur dioxide over
the course of the eruption than the
whole of the European Union emits in
a year. Gas concentrations breached
EU limits as far away as Ireland. The
hazard to surrounding towns
depended, quite literally, on which
way the wind was blowing.
18 | JUNE 2016 | WWW.GEOLSOC.ORG.UK/GEOSCIENTIST

Lessons
The extensive scientific observations
of the 2014 Bárðarbunga-Holuhraun
dyke intrusion provide an
unprecedented opportunity to
understand the physical processes of
dyke propagation. Over 30,000
earthquakes accompanied the
intrusion of molten rock through the
crust. They delineate a segmented
dyke intrusion with propagation
speeds between 0.3 and 4.7km/h.
Local GPS displacements and satellite
interferometric data detail the
evolution and magnitude of ground
deformation caused by the dyke
emplacement. They show that a 5mwide, vertically-extensive dyke had
opened. Seismicity, however, was
concentrated at 7km depth, suggesting
that melt flowed through a channel
near the base of the newly opened
dyke. In Iceland, episodic rifting
episodes like this accommodate
spreading between the North
American and Eurasian plates, which
are diverging at an average rate of
20mm/year.
Researchers in the volcano
seismology group at the University of
Cambridge are studying the seismicity
accompanying the intrusion.
Understanding why seismicity arises
and what it represents sheds light on
the mechanisms of dyke propagation

and can be an invaluable predictive tool
during rifting events. Another
interesting feature under investigation is
the effect of stresses imposed by the dyke
emplacement. Seismicity is triggered at
distances of more than 10km by very low
stress-changes which, of course
(topically!) has implications for fracking.
Studying rifting in Iceland
Professor Bob White’s volcano
seismology group has operated a seismic
network in the Icelandic Northern
Volcanic Zone for over 10 years, in
collaboration with Bryndís Brandsdóttir
at the University of Iceland. This has
presented many opportunities to study
seismicity accompanying magmatic
intrusions, such as the Upptyppingar
and Eyjafjallajökull intrusions, and most
recently the 2014 Bárðarbunga§Holuhraun dyke and subsequent fissure
eruption.
The seismometer network reached its
maximum density and extent in 2014−15,
with approximately 80 seismometers
concentrated around the Askja volcanic
system and the Vatnajökull ice cap, and
stretching from the far east to the west of
Iceland. Over the years, researchers in
the group have built up a detailed
picture of the crustal velocity structure
and magma storage in the region, the
causes and nature of both deep and
shallow crustal seismicity, and seismicity
accompanying dyke propagation. u

~

OVER 30,000
EARTHQUAKES
ACCOMPANIED THE
INTRUSION OF MOLTEN
ROCK THROUGH THE CRUST
DURING THE 2014 DYKE
INTRUSION EPISODE

~

Over 30,000
earthquakes
accompanied
the intrusion of
molten rock
through the
crust during the
2014 dyke
intrusion
episode

Partners of the Futurevolc
project initiated a rapid
response to the onset of
unrest at Bárðarbunga
volcano. University of
Cambridge PhD student
Thorbjörg Ágústsdóttir
deployed seismometers on
Vatnajökull glacier
immediately above the dyke

➤

FURTHER INFORMATION AND READING
To find out more about the origins of
seismicity in volcanic systems, visit the
University of Cambridge volcano
seismology group at the Royal Society
Summer Science Exhibition 4-10 July
2016, where they will be showcasing their
latest work on the Bárðarbunga-Holuhraun
dyke intrusion and fissure eruption.
W: www.esc.cam.ac.uk/ExplosiveEarth.
Twitter: @ExplosiveEarth; Facebook:
www.facebook.com/ExplosiveEarth;
YouTube: Cambridge Volcano
Seismology
www.youtube.com/c/CambridgeVolcan
oSeismologyGroup
Ágústsdóttir, T, Woods, J, Greenfield, T,
Green, R G, White, R S, Winder, T,
Brandsdóttir, B, Steinthórsson, S &
Soosalu, H (2016). Strike-slip faulting
during the 2014 Bárðarbunga-Holuhraun
dike Intrusion, central Iceland.
Geophysical Research Letters, plus
Supplementary Information, 43,
1495¬‒1503, doi:
10.1002/2015GL067423
Green, R G, Greenfield, T & White, R S
(2015). Triggered earthquakes suppressed
by an evolving stress shadow from a
propagating dyke, Nature Geoscience, 8,
629‒632, doi: 10.1038/NGEO2491
Greenfield, T & White, R S (2015). Building
Icelandic igneous crust by repeated melt
injections, Journal of Geophysical
Research, doi: 10.1002/2015JB012009

Researchers
from the
University of
Cambridge
volcano
seismology
group maintain
a network of
approximately
70
seismometers
in central
Iceland to study
the crustal
structure and
dynamics of
rifting

University of
Cambridge
seismometers
were positioned
so close to the
dyke that when
the eruption
started the
nearest
instrument and
its valuable
data had to be
rescued from
advancing lava
flows, making
national news
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Earth Shattering Events
Not so long ago,
geologists were
reluctant to discuss
asteroid impacts.
They felt that
appealing to extraterrestrial agency was
somehow –
unscientific. It
smacked of deus ex
machina. It was just too easy - the sort of
thing quacks and pseudoscientists like
Velikovsky wrote about. Worse, it was
straying into another chap’s discipline,
which was simply not cricket.
We’re over that now. But as Andrew
Robinson explains in his lively and
readable synthesis, archaeologists still
have a long way to go when it comes to
explaining historical events in terms of
GGEs – ‘Global Geophyscial Events’,
like earthquakes and volcanic eruptions.
Psychologically, he suggests, they are
still where geologists were in AD 1979 –
or if you like, ‘Year 1 BA’ (Before
Alvarez). Archaeologists have yet to
have their ‘iridium anomaly moment’
and until they do, they will go on
preferring to talk in terms of climate
changes, disease, invasion by
mysterious ‘sea peoples’, crop failures,
and other such admissibly gradualistic
causes.
In this delightfully un-academic but
thoughtfully structured book of 11
chapters plus conclusion, Robinson
examines what people made of
earthquakes before science, and what
scientists made of them before
seismology, before taking on some case
histories, ancient and modern. He
explores the crucial year 1750, when
several quakes shook Britain and (just as
meteorites, landing on professors in
Siena instead of the usual peasants, in
1794, gave birth to meteoritics) caused
great minds to consider anew the
trembling of the Earth.
The Lisbon Earthquake of 1755
changed world history by putting an
end to the Enlightenment’s Panglossian
optimism, as is well known thanks to
Voltaire. But much lesser-known
conjunctions come into the picture, such
as the Caracas earthquake of 1812 that
helped give birth to Bolivia and
changed the career of Simon Bolivar.
Naples was struck in 1857, from
which Robinson dates the birth of
seismology, while in 1906 San Francisco
was the first modern city to be
seismically destroyed. Robinson
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analyses the aftermath, and marvels, if
that is the word, at the way in which the
disaster was ‘spun’ by property boosters
into one of destruction by fire, rather
than the uninsurable Act of God.
As a similar fate befell Tokyo and
Yokohama in 1923; while the Tangshan
Earthquake of 1976 arguably put an end
to old-style Maoist Communism in
China. Gujarat (2001) played a crucial
role in the rise from obscurity of current
Indian Premier, Mr Narendra Modi,
while the Indian Ocean Tsunami of 2004
showed the world what a GGE could
really do. The consequences of the
Fukushima Disaster, in which the real
disaster was overshadowed by a much
lesser event that nevertheless exposed
the corruption and complacency of the
Japanese nuclear industry (with
potentially global consequences), bring
this thought-provoking book to a
worrying close.
Reviewed by Ted Nield

EARTH-SHATTERING EVENTS:
EARTHQUAKES, NATIONS & CIVILIZATION
by ANDREW ROBINSON. Thames & Hudson 2016.
256pp hbk ISBN 978-0-500-518595
List price: £18.95 www.thamesandhudson.com

52 things you should
know about
palaeontology
Many text books are
so factual that they
leave the author
little room to apply a
personal touch, and
instead come across
as dry and dusty. In
contrast, the editors
here have allowed
the authors free rein
in both their choice of subject matter
and in how they present it. The result
is a peach of a book that ricochets from
one aspect of the science to another, in
bite size articles that never lose the
reader's interest.
I subdivided the articles into basic
primers, practical ‘how-to’s’, discussion
or review articles and stories. In
addition there are some ‘hard science’
descriptions of evolutionary concepts,
as well as gentler introductions to
homeomorphy and quaternary sea
level changes. The primers were more

[
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Library Bookshop 0207 432 0999 for
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academic descriptions of a single
aspect of palaeontology, introducing
lesser known groups like the
Ediacarans and more general topics
like ammonites or the future of
ichnology. There were also several
articles on geological time, all
accessible to the casual reader.
Most of the practical articles
addressed biostratigraphy and
dating, a field that surprisingly
outnumbered any other. Though of
interest, especially when the bugs
took centre stage, I would have liked
to read more on other invertebrate
families, such as the absent trilobites.
The discussion-style submissions
were far more varied and made up
the bulk of the volume. Many
contributors gave their own opinions
on a controversial topic: for example,
Pemberton's call to spend more time
looking at soft bodied fossils. The
dinosaurs got several entries,
including cultural and biological
success stories, so called ‘Jurassic’
predators, and locomotion. I also
liked Brasier's cautionary catalogue
of false assumptions, and Vos's call
to collect fossils bed by bed.
Finally the tales, often describing
experiences in the field, were my
favourite articles. The story of fossil
hunting with a six year-old was
wonderful, while the rediscovery of
a giant amphibian made you wish
that you were there on Misery
Mountain. Large reptiles and ebay
provided another entertaining
diversion, while invertebrates were
well represented by ammonites, tiny
Welsh graptolites and even mouse
teeth! Thought-provoking sections,
such as the potential for human
fossilisation, the role of museums
and alien life, provided a balance to
the less cerebral entries.
Overall this is a book that any
geologist would enjoy, with
something for everyone. The
spectrum of material reminds us that
palaeontology is not the study of
dead stuff, but is very much alive
and kicking. I give it 4.5 out of 5.
Reviewed by Jon Noad

52 THINGS YOU SHOULD KNOW ABOUT
PALAEONTOLOGY
by A CULLUM & A W MARTINIUS (Eds) 2015.
Published by Agile Libre 137 pp (pbk) ISBN
9780987959447
List price: £12.00 www.amazon.com

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

Atlas of Structural
Geology
The purpose of this
book would appear to
be obvious - to provide
the experienced
geologist with a source
of images to enhance
their interpretation of
complex geological
structures.
On the other hand,
the Editor has confined himself to one
very short paragraph, explaining that his
purpose was to provide an avenue for
authors to get their images published
outside of the confines of published
journals. So the book consists solely of
the pictures provided by of each of its 115
contributors.
The book contains more than 250
excellent colour plates, with short
explanations and comprehensive
references, covering: folds, ductile shear
zones, brittle faults, boudins and
mullions. The images are mostly taken
from the more complex structural areas,
in particular SE Asia. So, who is this
work for? Those who would be
published, or a readership with various
levels of geological experience?
The contributors have not pulled any
punches in describing the structures, and
most of them use a florid vocabulary
typical of specialist publications.
Consequently there has been no
particular effort to write for those who
are not familiar with the jargon, so that
terms like ‘asymmetric rotating domino
boudins’ abound.
Also, while there is an abundance of
references for each chapter, there is no
attempt to provide a reading list any
other form of guidance for the
developing structural geologist, and
indeed some of the images would benefit
from an interpretative sketch (along with
some explanation of terms!).
Furthermore, the content is not
comprehensive of all of the various facets
of structural geology, but perhaps
confines itself to those aspects which are
most photogenic.
This book could be enjoyed as a visual
delight by anybody, textile artists
included, and most certainly by advanced
students. However, for those who are in
the process of developing the art of
geological interpretation and description
then perhaps they would need something
more, and for the price I think that is a
missed opportunity.

The concept of the ‘rock atlas’ is an
excellent one, and hopefully will be
expanded to include other specialities;
but with more consideration, I hope,
for the needs and objectives of various
types of reader to make the book more
widely accessible , enjoyable and
profitable.
Reviewed by Arthur Tingley
ATLAS OF STRUCTURAL GEOLOGY
Ed. SOUMYAJIT MUKHERJEE Elsevier 2015. ISBN:
9780124201521 200pp hbk. Ebook available
List price: £60.99 http://store.elsevier.com/Atlasof-Structural-Geology/SoumyajitMukherjee/isbn-9780124201521/

Taming the Flood
This is the third
edition of what is
often referred to as a
classic text on the
subject of river
management.
Originally published
in 1986 and last
updated in 1988, the
book has again been
updated to reflect significant
developments in the area over the last 25
years, and also to reflect on what the
future direction of river management
may be after large-scale winter flooding
across Southern England in early 2014.
The main body of the text is largely
unchanged from previous editions,
although comprehensive footnotes
provide updates to many of the examples
cited in the original text. In addition a
completely new chapter has been added as
an addendum, discussing current
philosophies guiding river management in
the UK, and discussing the possible
impact of the 2014 flooding in shaping
future flood management strategy.
The principal theme of the book is the
management of lowland river systems in
the years following WW2, although
additional historical context is also
provided with coverage of the early
engineered drainage of lowland Britain by
the likes of Vermuyden. During the postwar period many agricultural drainage
schemes were promoted as a way of
improving land and helping the drive
towards self-sufficiency in food
production, with additional purported
benefits of improving flood management.
The consequences of these schemes were
canalisation of numerous lowland water

courses, loss of biodiversity in fluvial
systems and, in many cases, increased
intensity of flooding events.
The author makes clear that he believes
it was market distortions from
agricultural subsidy schemes that acted as
the catalyst for many of these schemes.
However, sufficient context and balance is
provided to ensure that the book does not
turn into an anti-farming polemic.
Although not a technical text, Taming
the Flood does provide a useful and easyto-read contextual background to the
subject of lowland river management for
readers who, like myself as a
hydrogeologist, have an occasional need
to dip into the subject. In my view the
book would benefit from some additional
detail on the subject of upland river
management and impacts of upland
management on downstream flooding
and the condition of peat uplands.
However, on balance, I found Taming the
Flood to provide an interesting and
valuable insight into an area that is
seldom covered in popular science
literature, and I would recommended it to
anyone interested in the subject.
Reviewed by John Heneghan

TAMING THE FLOOD
by JEREMY PURSEGLOVE, 2015. Published by:
William Collins (397pp) (hbk) ISBN:
9780008129354
List price: £25.00 W:
www.williamcollinsbooks.com
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Angus Miller and Ann Allwright 2016 68pp pbk
u NEW! The Destruction of Sodom - a scientific
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PEOPLE NEWS
CAROUSEL
All Fellows of the Society are
entitled to entries in this
column. Please email ted.nield
@geolsoc.org.uk, quoting your
Fellowship number.

Schools Geology Challenge 2016
Ellie Comer (Whitchurch High School, Cardiff) writes from Wales,
where the Schools Geology Challenge began

u Stephen Cribb
has been invested
as a Keeper of the
Quaich, in
recognition of his
long professional
association with the whisky
industry and his expertise in the
promotion of Scotch Whisky to a
worldwide audience. Only 2457
Keepers of the Quaich have ever
been inducted. He is the first
professional geologist to be so
honoured.

Altrincham Grammar School for Boys were the
winners of the North West regional Group heats

IN MEMORIAM
WWW.GEOLSOC.ORG.UK/
OBITUARIES
THE SOCIETY NOTES WITH
SADNESS THE PASSING OF:
Armitage, John *
Bishopp, David *
Colley, H *
Davis, Robert Vincent *
Flood, Raymond Edward *
Hawkins, Alfred Brian *
Terris, Alexander P *
Wood, Christopher J *
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.

So many friendships have formed between us and the
other schools through our shared love of geology and
there was not a dull moment in the entire evening

‘On the evening of 1st
March, Whitchurch High
School played host to the 7th
Annual Southern Wales
Schools Geology Challenge.
The topic for 2016 was
‘Water’s Role in Geological
Processes: Help or
Hindrance?’, and the three
finalists were Coleg Sir Gâr,
Barry Comprehensive, and
of course, Whitchurch High.
The Schools Geology
Challenge has three sections:
poster competition,
presentation round, and
quiz. Prizes are awarded for
best poster, best
presentation, and overall
winner. This year, we were
lucky enough listen to a
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presentation on the same
topic by Professor Iain
Stewart (University of
Plymouth), who was also
guest judge for the evening.
Our regular host, and the
Challenge’s guiding light
Paul Maliphant was unable
to attend, so Gareth Farr
(Chairman of the Southern
Wales Regional Group)
hosted, and Mr Daniels
(retired Whitchurch geology
teacher) paid a return visit to
chair the quiz round.
Whitchurch’s line-up was
strong, with Alex Darby,
Bethan Healey, Aimee
Meredith Smith, and Joe
Macpherson on the quiz
team, Sophie Moore, Nia

Jones, and Jack
McCormack as
presentation team, and
Julie Ostermeyer and
Dylan Ward creating the
poster; although all
Whitchurch’s AS/A Level
geology students were
involved with the event in
one way or another.
Whitchurch eventually
overcame strong
opposition to win both
poster and presentation
rounds, and were crowned
overall winners for a
record fourth time. The
team therefore went
forward to the national
final, which was held at
Burlington House in April.

GEOSCIENTIST PEOPLE NEWS

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

DISTANT THUNDER
Geologist and science
writer Nina Morgan*
discovers how a Scottish
stonemason changed the
face of Victorian
cemeteries
The mid-19th Century saw a
proliferation of granite memorials
in cemeteries throughout
England. This partly reflects
improvements in transport and
the growth of the rail network;
but it was invention of a steampowered machine to dress and
polish granite by Aberdeenbased stonemason, Alexander
MacDonald [1794 – 1860], that
seriously fed the fashion for
polished granite memorials.
The son of a crofter,
MacDonald founded a firm of
monumental sculptors and
granite quarriers in around 1820
at 83 Queen Street, Aberdeen,
at a time when the whole granite
trade was said to consist of
‘three journeymen masons, two
or three apprentices and a dog’.
MacDonald's enterprise
flourished. By the end of the 19th
Century the company was
employing upwards of 100 men
and boys (but no dogs!) to meet
the growing demand. The quality
of the firm's granite obelisks and
monuments earned it medals at
the Great Exhibition of 1851 and
prizes at major international
exhibitions in Paris (1867, 1878),
Philadelphia (1876) and
Melbourne (1880).

Royal customers
This string of honours must have
brought the firm to the attention
Queen Victoria and Prince
Albert, who had begun
considering designs for their
own mausoleum while still in
their twenties. When Albert died
on 14 December 1861, Victoria
initiated the construction of the
Royal Mausoleum at Frogmore
in Windsor Great Park just four
days after his death.
MacDonalds was commissioned

Smooth operator

to construct the massive double
granite sarcophagus destined to
hold the coffins of both Albert
and, eventually, Victoria herself.
The sarcophagus, composed
of dark grey Cairngall granite
from near Peterhead in
Aberdeenshire, a granite
intruded around 470 million
years ago and associated with
the Caledonian Orogeny, is
made out of the largest block of
flawless wrought granite ever
quarried in Britain. Extracting
such a large block posed a
serious challenge. The first three
attempts failed when flaws were
discovered underneath the
stones after they had been
detached. The block finally
chosen weighed 30 tons, and 12
Clydesdale horses were needed
to pull it from the quarry to the
MacDonald works. Once there,
the rough granite was shaped,
hollowed out to receive two
coffins, and then polished. The
completed structure, resting on
polished granite blocks, weighed
in at nine tons. The lid alone
weighed five tons.

Mis-measurents
But somewhere along the line,
someone got the measurements
wrong. The night before
Victoria's funeral in 1901 it was
discovered that the Queen's
coffin was too deep to fit into the
space provided to receive it.
According to a report published
on 1 June 1901 in the New
Zealand newspaper Marlborough
Express:
"The discovery created great
consternation among the Court
officials and employees at
Windsor. Orders were at once
give to have an attempt made to
deepen the sarcophagus, and
stonehewers were occupied at
this work in relays all night. Not
being accustomed to work on
such a hard substance as granite
... little progress was made."
Instead, the paper reports,
slips of wood six inches deep
and painted to represent granite

were used as temporary
supports to support the
sarcophagus lid. Victoria's
successor, King Edward VII,
hastily ordered heavy mouldings
of Cairngall granite to be shaped
and polished – presumably by
MacDonalds – and fixed onto the
sarcophagus, which was then
permanently sealed.
Measuring mishaps
notwithstanding, Albert, who had
a special interest in applying
science and art to the
manufacturing industry, would
surely have been proud to lie
beneath such a magnificent
example of a stonemason's
technology. What a pity that
laser measuring devices hadn't
yet been invented!
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GEOSCIENTIST INTERVIEW

THE OPTIMISTIC EXPLORER
Society President, Malcolm Brown, talks to Ted Nield over coffee and croissants at Piccadilly’s
Café Richoux about the challenges and opportunities that lie ahead

Image: Ted Nield
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was lucky enough to go to a
school that taught geology –
Bridgend Grammar. Otherwise
I might never have discovered
it, which is an interesting
thought, now there aren’t so many
schools doing geology these days. In
fact, I moved to one such school to do ‘A’
levels, and did Geology with two
dragooned geography teachers helping
me (I was the only candidate!).
“I ended up at Kingston, which was a
very good teaching school and I owe it a
lot. I have gone back every year for
almost 20 years, to lecture about the
industry. When you’re a student you
don’t really know much about industry,
what it really does, what it’s really like; so
having someone come in with first-hand
knowledge of hydrocarbons, or mining,
or the environmental side, has to be a
good thing.

“I

Libya
“When I came to leave after my degree,
there was never a question in my mind
about further studying. I wanted to go
overseas, to get out and explore; but there
weren’t many jobs at that time (1976) so I
ended up in Libya, mud-logging for a
small Texan run company – ‘Gibco’. The
place was a bit tough, but that helped
create a great sense of community. It was
good, spending time in the desert or in
Tripoli, playing football and drinking
beer, two months on and one off; and
then travelling - seeing the world.
“I then went to Saudi Arabia, and
worked for a directional drilling company
doing subsurface surveying, which paid
better. We used to drive all over the place
in Saudi; no mobiles, no GPS, no nothing.
“But that was a young man’s game,
and soon I concluded I needed a ‘proper’
job, and applied in 1981 to do the
renowned Petroleum Geology MSc at
Imperial College – a well-trodden path.
That was, without doubt, the best
investment in myself that I ever made. I
discovered the bit of geology I really
liked, which was finding oil and gas –
that puzzle, the ‘buried treasure’ thing, I
suppose. You can’t see it or smell it, but
you know it’s down there – how to find
out exactly where, and get at it? It started
my fascination of this intriguing
combination of complex geology,
technical uncertainty, high tech tools and
an overlay of politics and business – the
whole deal.

Nationalised
“Following the MSc and a short stint as a
technical assistant (not what I’d done my

MSc for…) a job came up at British Gas.
At that time, British Gas was a
nationalised industry with a large North
Sea position. I initially worked onshore
southern England, then early wells
offshore Bournemouth, before moving to
the Southern North Sea and the ‘dash for
gas’. British Gas was going through
challenging times, with the Government
forming Enterprise Oil from the
company’s oil assets, but it was a good
place to learn your trade. I was thinking
– ‘three years and move on’; but then
privatization came along. That changed
everything.
“We bought Tenneco International in
1988, which gave an international
portfolio. I went to Houston in 1991 for
three years, working on West Africa, then
South America. Pressure from the
regulator led to the first demerger in 1997,
which split off gas distribution to become
Centrica. Unfortunately, to balance the
books the Morecambe gas field - the
biggest cash-cow we had - went to
Centrica. So we were independent, but –
poor!
“I was made Exploration Director (my
first job was to cut 40% of my staff - not
nice, but it had to be done). We highgraded our portfolio and drilled out the
best things on the books. We had a great
run of success in places like Egypt,
Kazakhstan, Bolivia, Trinidad, which was
fantastic. In 2000 I took a holiday from
geology for a bit; but realising how much
I missed it, came back in 2005. After that,
we found the big pre-salt fields in Brazil,
doubled the size of the company, and
recently found major gas reserves in
Tanzania.
“I’ve had a good career – and was
planning to retire from BG in 2016
anyway. But now, after the acquisition by
Shell, things have come round full-circle.
In fact, I found out I had been elected
President on the very evening of the Shell
takeover! (What do they say about doors
closing and others opening?) I’ll take
these next two years at the Society as a
welcome stepping-off point from full
employment to – the next phase of life.

Strategy
“It has started already – I’m here today
for a meeting about the successor to the
Society’s current 10-year strategy, for
example. Much of the previous strategy I
think will remain, simply because it still
makes good sense. But life does change;
and every 10 years is probably a good
interval in which to do this. Social media
has come on the scene, publishing
evolves, moves ‘online first’, the open

access movement, and so on – all in the
last decade. A lot of this, as yet, I don’t
know enough about. But I’ll find out! I
guess Presidents always find this.
“Part of my preparation is engaging
with various Society stakeholders,
including academics, who for a range of
historical reasons are less likely today to
be Fellows than in my day. How do we
make that connection work for more
people? Is there a problem, and is it cost?
It’s a challenge. But in many ways I’m
finding these meetings very encouraging.
“For example, our Accreditation
Scheme helps support university
geoscience departments to defend
fieldwork against pressures to reduce it.
So how can we help departments and
academics more? Many new academic
recruits – whose backgrounds are not in
classical geology – may be uncomfortable
in the field, leading field trips. I am a
great believer in fieldwork, in getting that
3D understanding for yourself. There are
challenges, of course, in providing
fieldwork and perhaps also in selling it to
a younger generation that is perhaps less
‘outdoorsy’ than ours was. But we just
have to face those challenges and get over
them.

Income
“I have said that we must look to
diversify our income streams further. We
can, for example, look to boost
recruitment; but I wouldn’t want to see a
blind ‘dash for growth’. People need to
join us for the right reasons. Another
potential area is Burlington House – a
truly fantastic asset, but one that may
become more expensive. How might we
make better use of it, make it earn its
keep?
“That link - between the Society and
Burlington House - is 140 years old. I
often think that, to some people, the two
are synonymous. This is an issue that will
require our attention in the near term. It’s
always good to see the lecture theatre full
- for example, the London Lecture Series,
which is an excellent outreach activity.
I’m always impressed by the ability of
speakers to present often complex
subjects to a non-technical audience; it’s a
great skill. What would be really good is
to put these talks on in other parts of the
country – another challenge.
“Actually, I feel surprisingly optimistic,
really looking forward to the role. (I hope
I’ll be able to say the same in six months!)
But I am optimistic by nature. I’m an
explorer, after all! If you aren’t optimistic
as an explorer, you’ll never discover
anything!”
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]

Can’t find your meeting? VISIT
www.geolsoc.org.uk/listings
full, accurate, up-to-date

[
ENDORSED TRAINING/CPD
COURSE
Lapworth’s Logs

DATE
n/a

VENUE AND DETAILS
‘Lapworth’s Logs’ is a series of e-courses involving practical exercises of increasing
complexity. Contact: info@lapworthslogs.com. Lapworth’s Logs is produced by
Michael de Freitas and Andrew Thompson.

DIARY OF MEETINGS 2016
MEETING

DATE

VENUE AND DETAILS

Working Party Report
EGGS

1 June

Venue: Burlington House. Time: 10.00-17.30. Topic: To discuss a state-of-the-art
review of ground conditions associated with former Quaternary periglacial and glacial
environments and their materials. Fees and discounts apply. See website for details
and registration. Contact Chris Martin E: chris.martin@arup.com

Glaciated Margins: The Sedimentary &
Geophysical Archive
William Smith Mtg.
MSG/Petroleum Group

2-3 June

Venue: Burlington House. Conference with field trip and workshop.
Fees apply – see website for details and registration.
Contact Naomi Newbold E: naomi.newbold@geolsoc.org.uk

President’s Day & AGM
Geological Society

8 June

Venue: Burlington House. See details in previous issue, page 07.

Remediaton of a Part IIA site in Wakefield
Yorkshire regional

8 June

Venue: See website. Evening meeting. Speaker: David Jackson, Land Quality Officer,
Wakefield Council.

Groundwater in Fractured Bedrock
Environments: Managing Catchment and
Subsurface Resources
GSI, GSNI, IGI, Northern Ireland Regional,
IAH, Hydrogeological Group

10 June

Venue: Queen's University, Belfast, Northern Ireland. Fees apply – see website for
details and registration. Contact Georgina Worrall E: georgina.worrall@geolsoc.org.uk

Field Meeting
EGGS/QRA

10-12 June

Venue: Walpole Bay Hotel, Cliftonville, Kent, UK. a two day field meeting addressing the
"Quaternary Periglaciation of Kent". Fees apply – see website for details and booking
form download. Contact Dave Giles E: dave.giles@port.ac.uk

Virtual Worlds in GEES Teaching - Games
or Reality?
Higher Education Network

14 June

Venue: Leeds University. Workshop. Time: 09.00. See website for details.
Contact Tom Argles E: tom.argles@open.ac.uk

Groundwater and its global significance
Geological Society London Lecture

15 June

Venue: Burlington House. For details, see page 08.

Field excursion
Yorkshire Regional

18/19 June

Venue: East Yorks. Coast. Leaders: Paul Ryman and Chris Evans. See website for
details and precise date (not determined at time of writing).

Martian Gullies and their Earth Analogues
Geological Society

20-21 June

Venue: Burlington House. Conference. Fees and discounts apply. See website for
details and registration. Contact Georgina Worrall E: georgina.worrall@geolsoc.org.uk

3rd Shale UK Conference 2016
Geological Society
Shale UK

22-24 June

Venue: Liverpool Conference Centre. Fees & discounts apply. See website for details
and registration. Contact Rob Percival E: rpercival@gep-events.com

Ground Engineering Challenges for 2016
and beyond: BIM and development in an
urban environment
ACE

22 June

Venue: BDP Office, 11 Ducie St, Manchester M1 2JB. Social event and evening
meeting. See website for link to booking. Contact Raj Bhajun E: rbhajun@acenet.co.uk
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CROSSWORD NO.203 SET BY PLATYPUS
1

2

3

4

5

7

6

8

WIN A SPECIAL
PUBLICATION!

9
10

The winner of the April Crossword
puzzle prize draw was Sue Greig of
East Sussex.

11

12

All correct solutions will be placed in the
draw, and the winner’s name printed in
the August 2016 issue. The Editor’s
decision is final and no correspondence
will be entered into.
Closing date - July 4.

13

14
16

15

17

18

19
20

21

22

23
24

26

25

27

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

28

ACROSS

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.

DOWN

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

7

Rising to surface, like magma,
for instance (9)

1

Occurring stratigraphically above
inferior strata (5)

8

Capital of Cape Verde (5)

2

Large biogreographical zones (6)

10 Characterised by concentric
fracturing consequent upon
hydration of silica/glass (8)

3

Planarian (8)

4

One-horned equine beast of myth (7)

5

'London-on-Sea' (8)

6

Young zealot (9)

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

9

Extruded molten rock (4)

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

11 Snagger of pisces (6)
12 Norwegian capital (4)
13 Vessel in which a chemical
or physical change is made
to take place (8)
15 Grove of contemplation (7)
17 Purine nucleobase (7)
20 Shoots forth in all directions (8)
22 Unruly assemblies (4)
25 Made unclean, pedologically (6)
26 State capital of Hawaii (8)
27 Attains wealth in return
for labour (5)
28 Asphyxiating mixture of gases left
after oxygen is removed from the
air, in mines for example (9)

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

14 Eight-sided (9)

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

16 Only reliable method for proving the
presence of oil, for example. Might
be rotary or (before Hughes)
percussive. (8)

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

18 'Commonwealth' in the Lesser
Antilles, NW of Martinique (8)
19 Sticky, black and highly viscous liquid
or semi-solid form of petroleum (7)
21 Lunar-induced marine cycle (4)
23 Incoming space rock (6)
24 Tank in which flowing water runs,
reproducing sedimentological
phenomena (5)

SOLUTIONS APRIL
ACROSS:
7 Saprolite 8 Crude 10 Regolith 11 Gobi 12
Niagaran 13 Diorama 15 Rood 17 Arsenic
20 Eonothem 22 Cain 25 Nimbus 26 Rhapsody
27 Elgin 28 Egyptions
DOWN:
1 Biomicrite 2 Red 3 Leases 4 Emissions
5 Steno 6 Nautilus 9 Inseminates 14 Lots
16 Prosaically 18 Regardless 19 Genotypes
21 Medalist 23 Edge 24 Ale
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