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A DROP TO DRINK
t has become a truism that future resource
wars on our increasingly crowded planet are
likely to fought over water at least as often as
over energy resources. Yet we do not have to
look very far for examples of water’s centrality
to our everyday lives.
As hydrogeologist Mike Price memorably
pointed out in his much-praised feature The wrong
sort of rain (Geoscientist 18.02 February 2008), most rain
in the UK falls where few people live, and most of
that runs into the sea because the rocks there are
impermeable and the streams flashy. By contrast,
south and east of the Tees-Exe line, where most
people in the UK live, the rocks hold water well.
But it hardly rains.
As Mike wrote: “The reasons for this owe a lot to
geology, which controls the water supply of this
country to a degree that few people – including most
water engineers and many geologists – fully realise”.
Many readers wrote in to say “amen to that” and to
suggest that his article be required reading for all
politicians in years when there is a drought in Britain
(which seems like every year these days).
Concern over water resources is always high, but
much of the strong opinion surrounding it forms in
an information vacuum. But there are exceptions, for
which the Society can claim some credit. The UK’s
House of Commons Energy & Climate Change
Committee published its (generally) favourable report
on shale gas (Geonews, p.07) and heeded geologists’
advice - that exploitation of this resource need not
endanger groundwater supplies given proper
regulation. Horror stories emanating from the US
were much more an indictment of the Bush
administration’s relaxation of environmental controls
than of the well established practice of hydraulic
fracturing.
But UK legislative frameworks for water resources
are not perfect either. Industrial processes do
threaten our water resources, as Richard Lord and
Don Mason show in their review of minewater
pollution at Saltburn (pp 12-17). As their story shows,
there are still issues (in this case discharges from noncoal mines) falling between the cracks.
We can be glad, though, that the UK water supply
rarely becomes a matter of life and death. Our second
feature reveals how the Royal Engineers – with
embedded geologists – are helping rebuild the
shattered infrastructure of Afghanistan by repairing
the essential water supply infrastructure of troubled
Helmand province.
Knowing water’s ways, as hydrogeologists do,
is essential to the task of undoing the damage
wreaked on infrastructure by natural forces left to
their own devices.

I

DR TED NIELD EDITOR
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Enviro-network launch
BY ÉVA VALSAMI-JONES AND DAVID VAUGHAN
Help to place geoscience centre-stage in the environmental debate
by joining in with the Society’s new Environment Network, say
Éva Valsami-Jones and David Vaughan*

SOAPBOX

NEW VEHICLE
The Geological Society is launching a new
vehicle to promote and develop all aspects
of environmental geoscience, with the aim
of putting environmental issues centrestage and to allow geoscientists to claim
their rightful place as environmental
spokespeople within the scientific
community. The President and Council
have asked us to lead this initiative.
The Society operates largely through its
specialist and regional groups. Attempts to
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establish an
Environmental Geoscience
Group have, however, met
with scant success.
Environmental themes also cross
many boundaries between
specialisms, and Fellows who
are, say, hydrogeologists or
volcanologists, may not
want to ‘abandon’ that
affiliation and join some new ‘environment’
grouping. So instead, we have developed
the idea of a ‘network’ – a “horizontal”
structure to link the “vertical” structures
that are our existing groups, like walkways
between tower blocks.

COUNCIL BLESSING
The idea has received Council’s blessing,
and this article, along with new material on
the Society’s website
(www.geolsoc.org.uk/environment
network) its first announcement. The
Network will contribute to the conference
on Water Futures (organised by the
Hydrogeology Group) and will launch a
bid to organise the second of a new series
of annual ‘Frontiers’ meetings - a new type
of conference aimed at young researchers
(planned for November 2012). Discussions
are also underway to organise meetings in
collaboration with other learned societies.
If you share our desire to see geosciences
centre-stage in the 21st Century, please let
us have your ideas for future meetings,
events, publications, e-media activities. We
also plan to set up a blog to encourage
active online debate.
Remember, as geologists our
understanding of Earth history and
processes affords us perspectives on the
environment very different from those of
our fellow scientists, so they need your
help too!
* Eva Valsami-Jones: E.Valsami-Jones@nhm.ac.uk,
Merit Researcher, Natural History Museum and former
Member of Council. David Vaughan: david.vaughan@
manchester.ac.uk, Professor of Mineralogy,
Manchester University

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 selfportrait, to ted.nield@geolsoc.
org.uk. Copy can only be
accepted electrinocally. No
diagrams, tables or other
illustrations please.
Pictures should be of print
quality – as a rule of thumb,
anything over a few hundred
kilobytes should do.
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).

~

The greatest
challenges we
face in coming
decades are concerned
with Earth resources or the
environment, and geological
expertise is central to both of
them. However, whereas geologists often
find themselves the forefront of
developments in the energy and minerals
industries, they do so far less often in
matters environmental. Here, biologists,
climatologists, economists and social
scientists are often the dominant voices.
The challenges themselves range from
the safe containment of hazardous
(including nuclear) wastes to climate
change, and from clean-up of contaminated
land to the potential health hazards of
engineered nanoparticles. Geology is
inherently interdisciplinary, drawing as it
does upon physics, chemistry, biology,
materials science and engineering. So who
better than geologists to offer leadership in
environmental science and technology?
The Society is already making important
contributions to many aspects of
environmental science through its meetings
and publications and through interaction
with the public and with policy makers – a
notable example being the recent statement
on climate change
(www.geolsoc.org.uk/climatechange).
However, we think geologists are still not
punching their weight, and believe that
doing so relies on coordinating our efforts
more effectively.

OUR
UNDERSTANDING OF
EARTH HISTORY AND
PROCESSES AFFORDS
US PERSPECTIVES ON
THE ENVIRONMENT
VERY DIFFERENT FROM
THOSE OF OUR
FELLOW SCIENTISTS,
SO THEY NEED YOUR
HELP TOO!
Éva Valsami-Jones
and David Vaughan

~

NEWS GEOSCIENTIST

ECC avows love for shale
Following the conclusion of an inquiry to which it submitted written and oral evidence, The
Geological Society welcomes ECC report on shale gas, writes Sarah Day
ENERGY SUPPLY

~

Tim Yeo MP

~

Geological Society President Dr
Bryan Lovell said: “the hydrocarbon
industry has an excellent record of
collaboration with national and local
authorities to ensure high levels of
protection for human health and the
environment. There is every reason to
believe that this successful
collaboration will continue in our
exploration for shale gas, and its
possible eventual production.”
With onshore reserves estimated
by the British Geological Survey as
150 billion cubic metres, valued at
around £28 billion, the UK is
increasingly interested in the potential
for shale gas to reduce its
dependence on imported gas.
However, the report suggests that

[
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THERE HAS BEEN
A LOT OF HOT AIR
RECENTLY ABOUT THE
DANGERS OF SHALE
GAS DRILLING

]

rst in
Read GeoNews finline
Geoscientist O g.uk/
r
www.geolsoc.o st
ti
n
geoscie

The House of Commons Energy and
Climate Change Committee published
its report on shale gas on May 23,
concluding that fears over the safety
of shale gas exploration in the UK
were largely unfounded.
“There has been a lot of hot air
recently about the dangers of shale
gas drilling” said Committee Chair
Tim Yeo. “Our inquiry found no
evidence to support the main concern
– that UK water supplies would be
put at risk.”
The enquiry found no evidence that
‘fracking’ – the hydraulic fracturing
process involved in shale gas
extraction – put aquifers at risk,
provided the drilling well is properly
constructed.
The Geological Society, which gave
evidence before the Committee,
welcomed the report - particularly
given the present level of public
concern about the safety of shale
gas exploration.

onshore resources alone as unlikely to
have a dramatic impact on the UK’s
energy security.
“Offshore reserves may be much
higher” Tim Yeo added, “and, while
more costly to recover, could
potentially deliver self-sufficiency in
gas for the UK at some point in
the future.”
The Committee called on the
Government to encourage the
development of the offshore shale gas
industry in the UK. It also took steps to
allay the concerns of
environmentalists, pointing out that
greenhouse gas emissions from gas
are lower than those from coal. In
response to concerns over YouTube
videos apparently showing people in
the US setting fire to tap water, Yeo
stated: “Regulations in the UK are
stronger than in the States and should

Above: Shale gas
production plant in
the Appalachian
mountains, USA

stop anything of the sort from
happening here.”
However, the Committee pointed
out that shale gas will not in itself be
enough to meet long term emissions
reduction targets and mitigate the
effects of global warming, with
greenhouse emissions from shale
gas still much higher than from low
carbon technologies such as
nuclear, solar or wind power.
“If [shale gas] has a downward
effect on gas prices it could divert
much needed investment away from
lower carbon technologies like solar,
wind, wave or tidal power” said Yeo.
“The emergence of shale gas
increases the urgency of bringing
carbon capture and storage
technology to the market and
making it work for gas as well
as coal.”
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Old one-two hits Japan
Detailed analysis of records from Japan’s unrivalled seismometer network reveals that an
unusual earthquake rupture pattern gave tsunami extra punch, writes Dwain Eldred
TECTONICS

~

IT WAS NOT
APPRECIATED BEFORE
THIS EARTHQUAKE THAT
THIS SIZE OF EARTHQUAKE
WAS POSSIBLE ON THIS
PLATE BOUNDARY

Greg Beroza

~

"When the rupture approached the
seafloor, it exploded into tremendously
large slip," says Beroza. "It displaced
the seafloor dramatically. This
amplification of slip near the surface
was predicted in computer simulations
of earthquake rupture, but this is the
first time we have clearly seen it occur
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U.S. Navy photo by Mass Communication Specialist 3rd Class Alexander Tidd

The Mw 9 earthquake and resulting
tsunami that struck Japan on March
11 were like a one-two punch – first
violently shaking, then swamping the
islands, causing tens of thousands of
deaths and hundreds of billions of
dollars worth of damage. Stanford
University researchers, writing in the
journal Science Express, believe the
catastrophe was caused by a
sequence of unusual events never
before seen so clearly.
"It was not appreciated before this
earthquake that this size of
earthquake was possible on this
plate boundary" says Stanford
geophysicist Greg Beroza. "It was
thought that typical earthquakes were
much smaller."
The fault on which the Tohoku-Oki
earthquake took place dips to the
west. It first ruptured to the west of its
epicentre – 32km deep – toward the
island of Honshu, shaking it violently
for 40 seconds. The fault then
ruptured east of the epicentre,
unzipping backward and upwards
toward the ocean floor, for about 30 or
35 seconds.
As the rupture neared the seafloor,
the movement of the fault grew
rapidly, violently deforming seafloor
sediments lying above the fault plane,
raising the overlying water column and
triggering the tsunami.

in a real earthquake.
"The depth of the water column
there is also greater than elsewhere"
Beroza told Geoscientist. "That,
together with the slip being at its
greatest where the fault meets the
ocean floor, led to the tsunami being
outlandishly big."
"Now that this slip amplification has
been observed in the Tohoku-Oki
earthquake, what we need to figure
out is whether similar earthquakes –
and large tsunamis – could happen in
other subduction zones around the
world," he says. Beroza believes the
sort of "two-faced" rupture seen in the
Tohoku-Oki earthquake has not been
seen in other subduction zones;
though that could reflect limitations of
the data.

Above: Black tide debris swept
inland by the
March 11 tsunami:
Wakuya, Japan

Japan boasts a denser network of
seismometers than anywhere else in
the world, which provided the
researchers with much more detail
than is normally available after an
earthquake, thus enabling them to
discern the different phases of the
March 11 quake with much greater
resolution than usual.

REFERENCES
1 Shallow Dynamic Overshoot and
Energetic Deep Rupture in the
2011 Mw 9.0 Tohoku-Oki
Earthquake Satoshi Ide, Annemarie
Baltay, and Gregory C Beroza.
Science 20 May 2011: 911 Science
DOI: 10.1126/science.1207020.
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Soil nailed cake
Engineering geologist and
cake enthusiast Catherine
Kenny (pictured) would like to
offer the following recipe to
culinary-minded Fellows.
Please note that units are
provided in BS and Eurocode.
You will also need a long board
on which to place your finished
cake. Note: Beware not to mix
BS and Eurocode measures. If
you intend to factor the
ingredients for a smaller cake,
you will also need to factor the
pan size and the cooking time!

METHOD
(BS only. There is no Eurocode
method for Soil Nail Cakes)
Preheat oven to 160oC/ Gas3.
Bring butter to room
temperature. As with any good
soil mixture, one of the main
ingredients in a good cake is air,
so sift both flours into a large
bowl. There is no need to follow
the sieve method in BS1377 Part
2 and a BS no. 12 sieve or
similar by itself

will be perfectly adequate.
In a second bowl, beat together
the butter and caster sugar until
pale and fluffy. (Gran sugar is not
recommended, unless you intend
to create a cake with a more
arenitic texture). A small cement
mixer, or failing that an electric
food processor, will serve.
Continue beating while
gradually adding the eggs, one at
a time, with a spoonful of flour.
Mix cocoa powder and milk
together, and add to the mixture.
Fold in remaining flour. Spoon into
tin. Make dip in top of mixture
with back of spoon. A good big
one. Think Chicxulub.
Bake (centre of oven) for about
40 minutes to one hour, or until
metal test probe comes out clean.
This can be considered the
“design pullout test”, which will
derive the value of
α in accordance
with HA68/94.
Cool for 5
minutes
in tin
before
turning
out

INGREDIENTS
BS:

Eurocode:

Cake
S. Raising Flour:
Plain Flour:
Cocoa Powder
Milk
Butter:
Caster Sugar
Eggs (large)

8” square pan
10oz
5oz
3 Tablespoons
1 Tablespoon
10oz
10oz
5

20cm square pan
315g
155g
45ml
15ml
315g
315g
5

Buttercream
Butter
Cocoa Powder
Milk
Icing Sugar (sifted)

(makes 1lb)
4oz
2 Tablespoons
1 Tablespoon
12oz

(makes 500g)
125g
30ml
15ml
375g

Decorations

Large pack, chocolate buttons; Box of ‘Matchmakers’

onto wire rack. Make the
buttercream by combining the
cocoa powder and milk into a
paste, and beating into the
butter. Add icing sugar a little at
a time.
Take the cooled cake, cut
away any overcooked edges,
and cut in half to form two equal
rectangles. Slice through each
rectangle at angle β to form the
cut profile. Place on long board.
There will most likely be a dip
between the two pieces that can
be filled using pieces of off-cut
sponge. Off-cuts can also be
used to sculpt the tail ends
of the slope. What is to
be done with the
remaining off-cuts is
a trifling matter.
Use buttercream

to cement loose offcuts. Cover
whole slope with remaining
buttercream. Take each
Matchmaker soil nail and press
into cake at angle δ. You may
find it helpful to provide
temporary works support to the
rear slope (back of spoon). The
spacing of the nails should be
considered in accordance with
advice from HA68/94, CIRIA
C637 and Delia Smith. Apply
chocolate buttons to top and
rear surface, covering up any
defects caused by the temporary
works. Make good. Enjoy!

Monitor: Ted Nield. All contributions
gratefully received. Please write to the
Editor at Burlington House, or email
ted.nield @geolsoc.org.uk marking
your submission “snapper”.
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SOCIETYNEWS
ANTARCTICA, SCOTIA ARC: TECTONICS, CLIMATE AND LIFE

Cruise Drake’s Passage!
The Jackson School of Geosciences (University of Texas at Austin) and the
Geological Society of America in celebration of its forthcoming 125th Anniversary,
invite Fellows of the Geological Society of London and their companions to
participate in a cruise to one of the most geologically and environmentally fascinating
parts of the Earth.
The Drake Passage between South America and the Antarctic Peninsula
epitomises the interplay of solid Earth tectonics, ocean, atmosphere and biosphere.
Our cruise will be unusual in the strength of its scientific lecturing staff: Ian Dalziel
(University of Texas at Austin – terrestrial and marine geology), Richard Alley
(Pennsylvania State University - cryosphere), Rob Dunbar (Stanford University –
climate) and Rudolph Trouw (Federal University of Rio de Janeiro – tectonics). They
will be joined by shipboard naturalists and historians of cruise operator Cheesemans’
Ecology Safaris.
Our voyage sails, on the ice-strengthened Akademik Ioffe, on 27 December 2012
to 20 January 2013. It will maximise time ashore and will be suitable for professional
scientists and anyone with an interest in the planet, its life and future.

For more information: www.cheesemans.com/jsg

Nominations, Awards 2011

We invite Fellows of the Society to nominate candidates for the Society’s Awards
2012. Full details about how to make nominations to the Awards Committee can
be found at www.geolsoc.org.uk/awards.
n Nominations must be received no later than Friday 7 October 2011.
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Serving the profession
David Manning (former
Professional Secretary)
delivers his valedictory
address with news of
fresh services.
The last few months have
seen two key achievements the revision of the Code of
Conduct, and the
introduction of an
accreditation process for
company training
schemes.
The Code of Conduct governs all Fellows, and our
understanding of the code and how it affects our
professional behaviour is tested when we apply for
Chartered status. Professional Committee appointed a
working party to review it, and a revised version
approved by Council is now available at
www.geolsoc.org.uk/regulations.
The revised code of conduct more clearly articulates
the responsibility we bear to those who engage with
individual Fellows – as clients, students or colleagues,
addressing Relationships, Behaviour, and Public
Interest. Importantly, the new Code embeds a
commitment to lifelong learning through continuing
professional development (CPD). We all participate in
CPD – but we are less good at recognising and
recording what we do. The revised Code explicitly
reminds us of our responsibility to maintain an
appropriate level of CPD, at all stages of our careers.
The Code also addresses what we cannot do,
especially when dealing with the public or others who
rely on us for our professional integrity. We are reminded
that we should know the boundaries of our specialist
expertise within geology, and not presume that we can
pronounce with authority on all aspects of the discipline.
It reminds all those who are not Chartered that they
should inform clients and other interested parties of this
when taking on work. The designation ‘Chartered
Geologist’ or ‘Chartered Scientist’ is a clear public
demonstration that an individual has been tested by
more experienced peers, and has been shown to
possess competencies in his/her chosen field within
geology. A Fellow, however senior, cannot make such
a claim, if required, without having to produce a bundle
of evidence that a client may be unqualified to judge.
We have also introduced a system that allows us to
accredit Company Training Schemes in much the same
way that we accredit University courses. Full details
can be found from the website’s Chartership pages.
Accrediting these training schemes allows us to speed
up the process of application for chartership.

SOCIETY NEWS GEOSCIENTIST

FROM THE LIBRARY

[conservation]

The library is open to visitors
Monday-Friday 0930-1730.

Manuscript saved
for posterity

For a list of new acquisitions click
the appropriate link from
http://www.geolsoc.org.uk/gsl/info

Rare book of the month!

The Library is extremely grateful to Professor
Alan Lord (pictured), Stephen Palmer and Dr
Susan Turner for their donations, which have
allowed us to conserve one of the Society's
earliest manuscript books.
A prized treasure from the archive, this manuscript
book includes numerous letters, tracts and memoirs
from eminent early thinkers in geology, including
James Sowerby, James Bathurst and Comte de
Bournon, among others.
The conservation work, to restore and separate
each of the previously bound pages, was carried out
by Graeme Gardiner of Preservation Solutions,
Cambridge. Each of the pages can now be more
easily viewed, secure in their plastic sheets to prevent
any future damage from use. Michael McKimm

FUTURE MEETINGS
n Council & OGMs: 28 September; 30
November; Council 1, 2 February (residential):
OGM 1 February 2012 (6pm); 11 April.

A catalogue of the organic remains
of the county of Wiltshire by
Etheldred Benett 1831.
Thought by many to be the first
woman geologist, Etheldred Benett
(1776-1845) was a keen collector of
fossils, assembling in the years 181013 an extensive collection from a range
of sites within her native county of
Wiltshire. Her only major publication,
Catalogue of the Organic Remains of
the County of Wiltshire, with drawings
by E D Smith, illustrates both the sheer
number and extreme variety of fossils
she discovered.
Benett was accustomed to the
prejudices faced by women in maledominated society: while her work was
admired by eminent geologists like
Gideon Mantell and George Bellas
Greenough, she remained isolated
professionally, unable to join the
scientific societies to which they
belonged. In the preface to County of
Wiltshire she haughtily attests to this
situation, stating: “when I mention that
[the book] has been approved by Mr

Greenough, it will run no risk of being
despised in the Geological World”.
For a modern reader, it is clear that
no such approval is needed: Benett’s
introduction alone indicates the
thoroughness with which she
examined the geology of Wiltshire and
the accuracy with which she
documented her discoveries. It also
hints at the professional pleasure she
took in bringing those discoveries
to light.

The Library operates a sponsorship
scheme to help preserve and restore its
rare books. For more information,
contact Michael McKimm in the library,
or see the Sponsor A Book page on the
Society’s website:
www.geolsoc.org.uk/sponsorabook

FURTHER READING
1 Burek, C.V. & Higgs, B (eds) The Role
of Women in the History of Geology.
Geological Society, London, Special
Publication, 281 (2007).

n PICK OF THE CROP
To see what other books, maps & serials the Library has acquired, why not
register to receive a copy of Recent additions to the Geological Society Library,
either by post or email? Contact Wendy Cawthorne on
wendy.cawthorne@geolsoc.org.uk
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also excluded from the Mine Waste
Directive, which does nonetheless include
measures to identify any significant risks
from solid wastes at the 86,869 known UK
mine and quarry sites. Yet together, such
diffuse pollution sources from mining
activity and point-source discharges from
“orphan” mines threaten to prevent the
UK meeting the 2015 first-cycle deadline
of good and improving status set by the
European Union Water Framework
Directive. In England and Wales, the
Environment Agency estimates that 6% of
surface water bodies are at risk from
pollution arising from abandoned noncoal mines. This includes 1650 workings
for iron, and at least 1969 for other metals
or gangue minerals.

ACTION GROUP
Following a series of academic
investigations the Saltburn Gill Action
Group (SGAG) was formed in 2005. It is a
community-based organisation,
comprising local residents and
representatives of local Parish and
District councils, Tees Valley Wildlife
Trust, local Environment Agency officers,
Groundwork and geoscientists from
Teesside University. Its aim is to address
minewater pollution and its consequences
within Saltburn, with the ambition to
return Saltburn Gill and Saltburn Gill
Beck to their pre-1999 condition.
By 2006 the Group had raised enough
money to commission environmental
consultants Entec UK Ltd to conduct an
initial scoping study in 2007, followed by
feasibility studies. These included
investigating the condition of a nearby
open shaft (2008), seasonal groundwater
and hydrogeochemical monitoring (2009),

▼

altburn Gill is a narrow
wooded stream valley, leading
directly off Saltburn's famous
surfing beach, near to the
historic pier, hydraulic cliff
railway and other tourist
attractions of this popular Victorian resort
town. Much of the Gill is a nature reserve,
designated a Site of Special Scientific
Interest as a relict of postglacial native
woodland. It is a popular walking area,
and wildlife attractions include
kingfishers and visiting otters. But there
was trouble brewing under this paradise.
Ochreous minewater appeared
overnight in the Saltburn Gill Beck on 18
May 1999, and quickly turned this
otherwise high-quality watercourse bright
orange, devastating the downstream
ecology. At around 1200 milligrams per
litre of dissolved Fe, this was reputedly
the second highest concentration of any
UK minewater. At the emergence point
(directly above the shallowest workings) a
spectacular terrace of ochre sludge
formed, destabilising the stiff clays filling
this pre-glacial valley.
The discharge is related to former
ironstone workings in the area, but as the
mines were abandoned well before
1 January 2000 no legal responsibility rests
on current landowners or former
operators to treat the problem, even if
operators could be identified. Metal
mines were excluded from the Coal
Authority’s duty to remediate similar
water pollution emanating from coal
mines - a position established under their
Memorandum of Understanding with the
Environment Agency in 1999.
Surprisingly, minewater contributions
to river and sediment contamination are

METAL MINES:
WHO PAYS THE TAB?

Richard Lord* and Don Mason** report
on iron-rich minewater issuing from an
abandoned Cleveland Ironstone mine,
and find a hole in the legislation

Discharge point on Saltburn beach
(under bridge), with Cleveland
Ironstone Formation exposed in cliffs
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and a regional review of interconnected
mineworkings (2010). With funding from
the Environment Agency, DEFRA and
assistance from the Coal Authority, two
monitoring boreholes and a larger
abstraction well were drilled (2009-10),
leading to the outline design and costing
of likely “pump and treat” options.

HISTORICAL WORKING
Although worked for centuries, industrial
underground mining of Lower Jurassic
sedimentary Cleveland Ironstone
Formation began around Teesside in the
1850s, following the discovery (by John
Vaughan and John Marley) of the Main
Seam outcrop in the Cleveland
escarpment, so establishing today’s
tradition of iron and steel making. Iron
ore production peaked at 6.5Mt in 1883,
dominating UK production until 1912
(with a total of 371Mt extracted). The last
surviving mine, North Skelton, ceased
production as recently as 1964.
Four principal seams were worked in
this area: Avicula, Two Foot, Pecten and
Main Seam. This last was the most
important, stratigraphically highest, and,
at typically 2.5-3m, thickest. The gently
dipping seams were worked by stall and
pillar methods on a rectilinear plan.
Typically, two 3.6m-wide parallel
roadways were driven, 9m apart, to the
full height of the seam. Perpendicular
tunnels or “boards” were driven for
ventilation at 9m intervals. Passages were
also driven at right angles to the
roadways at 4.5 to 9m intervals, also with
perpendicular “boards”, until the limit of
working was reached. Away from
villages, pillars were subsequently
reduced to 1.5m2 columns as temporary
support, then either allowed to collapse or
removed by “goafing” (extracted and
replaced with props) as mining retreated
back towards the shaft.
Partial extraction rates varied from 3060% where pillars remained, to 85-90 %
for total extraction. Although in theory
unmined barriers were left between
different mines, abandonment records
show that these were also often partially
removed or cut by later drainage or
ventilation drives connecting the shafts of
the original mines. The result today is an
interconnected area of higher
permeability collapsed workings
extending over the entire orefield.

ORIGIN OF IRONSTONE
The ironstone seams were formed in
shallow marine conditions and comprise
ooliths of the iron silicates chamosite and
berthierine, set in a matrix of siderite.
14 JULY 2011

The mine water
emergence
point in
Saltburn Gill

Impact of
minewater
on Saltburn
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approaching
Saltburn beach
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area of
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referred to
in text

Schematic
showing
probable (solid
line) and possible
(dashed line)
hydraulic
interconnections
between mines
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Cleveland
Ironstone
mining

Crucially, the upper part of the Main Seam
was highly pyritic and was even mined
separately and sold for sulphuric acid
production (perhaps providing a clue to
the probable origin of the minewater
issue). In any mine with this gangue
mineral, oxidation of pyrite upon exposure
to air or oxygenated water – often
catalysed by microbes – is what creates
acid mine drainage. Pyrite is especially
reactive if fine-grained and framboidal, as
it commonly is in many sedimentary rocks
or coal seams. Yet in most cases,
Cleveland minewater discharges are only
weakly acidic where they emerge.
Professor Paul Younger (University of
Newcastle) suggests that any acid formed
is neutralised by the dissolution of iron
carbonate, a process that also further
increases dissolved iron concentration. As
evidence of this process, many discharges,
including one at Saltburn, are slightly
frizzante, and effervesce with dissolved
CO2. However, so high is the iron
concentration that the formation on
oxygenation of oxy-hydroxide “ochre”
precipitates can then lead to significant
acidification in surface watercourses.

FIRST INVESTIGATIONS

Minewater
vulnerability
map, showing
depth to
saturated
workings from
combination of
digital elevation
model and
groundwater
monitoring

Pumping test
results

Initial studies of the Saltburn Gill
minewater problem focused on causes and
impacts. Don Mason confirmed the
presence of shallow workings immediately
below the emergence point, as recorded on
mine abandonment plans from the North
Skelton Mine. These were at their
northern limit and sub-crop of the main
seam ironstone, which formed a shallow
basin surrounding the North Skelton shaft.
At this point the mineworkings rise gently
northwards, whereas the land surface and
incised valley of Saltburn Gill respectively
slope and cut downwards in that direction,
making this an entirely logical minewater
emergence point. Only the staple shaft
and horse drift in the valley of the Kilton
Beck at Skinningrove (four kilopmetres to
the east) presents a lower elevation
emergence point.
More puzzling however was why
minewater should appear 35 years after
the mine closed and pumping ceased.
Mine flooding and outflow of a “first
flush” of contaminated water usually takes
only a few years (as was the case in the
Loftus and Carlin How mines around
Skinningrove). Records of the sinking of
the North Skelton shaft in 1870 show that
cast iron “tubbing” (shaft casing) was
required to penetrate saturated sand lenses
in till, and the sandstones of the
unconformably overlying Middle Jurassic
Saltwick Formation - a local aquifer. With

▼

Conceptual
model for
minewater
breakout in
Saltburn Gill
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abandonment and collapse, this
aquifer would eventually provide a
hydraulic head to drive minewater
through the flooded workings when the
tubbing failed.
The outbreak also closely followed the
completion of the Skelton-Brotton bypass,
which runs only 500m south of the
emergence point. Here, two minor
historically active minewater sources
were known to have emerged from an
exploration borehole and a failed
ventilation shaft, both just outwith the
outcrop of the Main Seam workings. The
new seep had appeared in wheel ruts
from recent forestry activity in a location
where landowners recalled seeing
collapses into open workings.
The minewater flows into a tributary,
some 60m above its confluence with the
Saltburn Gill beck, which from this point
is discoloured over its two-kilometre
course towards Skelton Beck and the sea.
Fortunately, although heavy metals were
known to be abundant in black shales
within the Jet Rock Member (Whitby
Mudstone Formation, immediately above
the Main Sean), Rob Helyard’s streamsediment survey of the affected length
showed only trace amounts of Cr, Cu,
Ni or Zn in the Mn-bearing, Fe-rich
ochre precipitates.
Mine abandonment records of the
Cleveland Archives illustrated the
probable interconnection between
workings of different mines. A physical
connection between the North Skelton
and Carlin How mines could be shown,
suggesting that minewaters could actually
have flowed to Skinningrove under
hydraulic pressure before the collapse of
the intervening workings, or penetration
to the surface from crown-hole collapse in
Saltburn Gill. Furthermore, the workings
beneath the seepage point were originally
part of the Longacres Mine (800m to the
south), which later coalesced with the
deeper North Skelton Mine over a
kilometre further south. Teesside
University researchers were surprised to
discover that one of the two shafts at
Longacres had been left open presumably for ventilation - when
worked from North Skelton, where both
had been backfilled at closure.

GETTING ORGANISED
Although a forerunner Saltburn Action
Group was formed in the immediate
aftermath of the pollution incident and a
public meeting held, this had failed to
achieve popular support or local crossparty political agreement. The SGAG’s
first task was to raise the money for the
16 JULY 2011

scoping study and to identify and cost
possible treatment options. Its two-stage
approach was taken from the
Environment Agency’s recent work on
metal mines in Wales, and was in turn
based on the series of successful
investigations of coal minewater issues
completed by the Coal Authority. This
phased approach proved advantageous to
the group, as it favoured incremental
fundraising. With £4500 from Skelton
Marske and New Marske Parish Council
and the Environment Agency, the scoping
study was put out to tender in 2006. In
2007 a further £10,000 from the Agency
and £16,000 from the Impetus
Environmental Trust allowed SGAG to
commission Entec to perform a shaft
condition survey and begin seasonal
groundwater and minewater monitoring.
In 2009 a further £35,000 from the
Environment Agency itself and £300,000
(originally from DEFRA) meant that
drilling, pump-and-treat tests could be
completed, together with the regional
hydrogeological study.
The CCTV survey of the open Longacres
mineshaft approximately one kilometre
from the minewater discharges assessed it
as a potential location for dewatering and
treatment. The survey confirmed that
fresh groundwater was entering the mine
workings through the shaft walls and
(worryingly) indicated that a head of 810m was driving the nearby discharges.
Disappointingly, it also revealed that the
shaft was blocked with debris only a few
metres below the water table, so could not
be used for pumping.
Although the Environment Agency had
monitored the stream and discharge
compositions after breakout, the scoping
study identified the need for more
comprehensive data on minewater flow
and contamination (including seasonal
variation) so as to allow treatment needs
to be assessed. The Coal Authority
installed v-notch box weirs in the
receiving tributary, while nearby shafts
were fitted with data-loggers. This
allowed Dirk Liss of Entec to compare
minewater levels and physio-chemical
parameters with flow and precipitation.
Water samples were collected regularly
for comparative full analyses.
Results over one year showed that
discharge rates remained relatively
constant, with little no or response to
seasonal recharge or rainfall events. The
minewater temperature was also quite
steady (2-3°C warmer than the expected
shallow groundwater temperature, which
was consistent with deep-source
minewater). The total discharge volume

V-notch weir
box used for
automated flow
monitoring

The Coal
Authority’s
passive
treatment
scheme, Hockery
Brook, Wigan

The Coal
Authority’s
active treatment
scheme at
Horden, Co
Durham

[

]
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into Saltburn Gill was only 1.5-2 litres per
second, but due to the extremely high
dissolved iron concentration (1100-1200
milligrams per kilogram) this relatively
low flow still meant that the Saltburn Gill
beck was exposed to an iron load of about
180kg per day.
The Entec study of the main mining
region revealed regional hydraulic
interconnection between the different
mines. The Longacres-North Skelton
group extends over an area of 36km2
south of Saltburn Gill and eastwards to
Skinningrove. The Loftus-Whitecliff
group extends over 13km2 of workings to
the east of Skinningrove.
With the necessary funding in place, a
limited drilling programme intersected
flooded open mine workings between
shaft and seep to confirm water levels
and conduct a pumping test. The final
arrangement (of one pumping shaft and
two monitoring wells) provided the
infrastructure and confirmed the regional
hydraulic connection and that the
minewater was coming from regionally
interconnected workings. As a result, we
determined that before flow would stop,
a substantial volume of water would need
to be removed in order to reduce the
piezometric ‘driving’ head behind the
polluting discharges. A two-phased
approach was proposed. First, an initial
de-watering phase and high volume
abstraction for up to two and a half years,
followed by operational pumping, at
lower volumes, indefinitely.

TREATMENT
The methods proposed are similar to
successful schemes operated elsewhere, at
former coal mines by the Coal Authority.
The options range from “passive”
methods (reed beds, settlement ponds), to
a fully active chemical dosing plant.
Whole-life costs for these treatment
options at Saltburn range from £3.3m to
£7.4m, respectively. A cost-benefit
analysis by RPA Consultants found that
the minewater’s impact on the local
economy over a 25 year ‘life-cycle’ period
amounted to £10.4m. On this basis, even
at the expensive end, such a treatment
scheme would represent value for money
and meet the Water Framework Directive
targets by 2015.
All well and good. But - who is going
to pay for this in the current economic
climate? Even if one-off capital funding
were found for a treatment scheme, the
recurrent costs of operating it will also be
required indefinitely. The Coal Authority
was established under the Coal Industry
Act to clean up discharges from coal

mines abandoned before 1994, working to
a ‘priority discharge list’ under the 1999
Memorandum of Understanding with the
Environment Agency. To date, the
Authority has completed more than 55
operational minewater treatment schemes.
The absence of a similar organisation
responsible for ‘non-coal mine’ discharge
has prompted DECC to include clauses in
last December’s Energy Bill to allow the
Coal Authority to use its experience to
assist others - a move also intended to
reduce the burden on the public purse.
With a technical solution for Saltburn now
identified, albeit at a price, local residents
and SGAG members hope that DEFRA
and DECC can now agree and allocate the
necessary funding to allow this
community-led example to spearhead a
new era of UK minewater remediation
within the coalition Government’s
“Big Society”. n
* Reader in Environmental Geochemistry &
Sustainability, Teesside University, Middlesbrough
** Environment Agency
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Photograph top of page 15 reproduced by
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TETHYS
AN ARMY GEOLOGIST IN HELMAND
Steve Matthews* is an engineering geologist working with the British
Army in Afghanistan, helping to repair the province’s irrigation systems

A
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Above: Mastiff on
Pebble bedss debet

Bernard Robinson King)
deploying to France to supervise
well drilling during WW1. Since
1945, these geologists have been
reservists drawn like me from the
Territorial Army, who practise
geology professionally as
civilians but maintain basic
military skills through an annual
part-time training programme.
Although the Ministry of Defence
uses civilian consultants in the
same way as any other
government department, there are
occasions where, for security or
operational reasons, Royal
Engineers Geologists are called
upon to provide specialist
expertise. Operation Tethys was
such a project.
Operation Tethys was
conceived by the Royal Engineers
170 (Infrastructure Support)
Group as a means of assisting the
reconstruction of the Helmand

Valley irrigation system in late
2010. A number of critical project
sites had been identified, where
failing earthworks and
mechanical systems were
threatening operational integrity.
The Provincial Reconstruction
Team (PRT), based in Lashkar
Gah, had sourced international
for the project, which clearly
needed to liaise with the
Helmand and Arghandab Valley
Authority (HAVA - the Afghan
organisation responsible for
managing the canal system) in
order to convert initial outline
concepts into deliverable projects.
Many of these were located in
areas where civilian staff
movement was difficult because
of the security situation.
Operation Tethys therefore,
consisted of a six-man team
drawn from both regular
and reserve Royal Engineers.
▼

s the heavily
armoured British
Army Mastiff truck
rumbled to a halt, the
machine gunner in
the top turret swung
his weapon through 180 degrees
and called his arc of view clear.
The engine noise died away to a
low hum. The commander leant
back into the crew compartment
and gave us the thumbs up. I
checked my SA80 A2 rifle, kicked
the heavy doors open and stepped
down into a spectacular Afghan
dawn. Operation Tethys, the
Royal Engineers’ contribution to
the reconstruction of Helmand
Province’s irrigation system,
had begun.
The British Army has had
established posts for a small
number of geologists for nearly
a century, the first operational
British Army Geologist (William
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▼
The Ruins of
Kala-i-Bost Fort

The team contained men with
expertise in relevant disciplines
(two civil engineers, a mechanical
engineer, a coastal defence
specialist, and an engineering
geologist) as well as the military
capability to slot seamlessly into
the existing security patrol profile,
fighting if and when required. Its
mission was, in summary, to
conduct site reconnaissance at the
critical project sites and design
achievable solutions in
partnership with HAVA.

HINDU KUSH

Steve Matthews

Circular Failure
in a Canal
Embankment at
a Patrol Base

The Helmand Valley winds south
from the Hindu Kush, south to the
Iranian border. The Valley
comprises a wide braided alluvial
plain, cutting through the broad
deserts of the Sistan depression
(west) and the Registan desert
(east). The underlying solid
geology consists mainly of
Neogene conglomerates and
sandstones with some evidence of
volcanics; however in the vicinity
of the inhabited area of the valley
these rarely poke above the
(variably) thick layer of alluvium
and loess overlying them. These
deposits consist of interbedded
sand, cobble and silt layers, and
reflect a postglacial history of
turbulent change by changes in
river course and desert
encroachment. The alluvium
shows remarkable variation in
composition, but all the pebbles
are highly rounded and very
hard, deriving mainly from
igneous and metamorphic rocks
over 100km to the north.
The Helmand irrigation system
originally comprised short, handdug canals taking water directly
from the Helmand and Arghandab
rivers. Several systems were
gradually developed in this way
from prehistoric times. The area
has a long history of civilisation,
featuring in the campaigns of
Alexander the Great (who
constructed the spectacular fort at
Kala-i-Bost) and Genghis Khan
(who destroyed it), as well as
more recent involvement with
British and Soviet empires.
Approximately 1.4 million people
now live in the valley, whose
economy is mainly based on
agriculture. Various internal
investment and foreign aid

FEATURE GEOSCIENTIST

programmes supported by the
Americans and Russians led to
the widespread construction of
large canals and reservoirs, which
provided a degree of control over
the highly seasonal rivers, and
allowed the cultivable area to be
expanded into formerly arid
desert territory.

RUSSIAN WITHDRAWAL
Years of neglect between the 1989
Russian withdrawal and recent
international intervention resulted
in many problems; by far the most
critical being at a series of sites
where the river was eroding its
course towards existing artificial
canal embankments. Some were
already showing signs of failure.
Should breaches occur, the river
could allow the canal system to
drain down all the way from the
breach back up to the next inlet –
in some cases many kilometres
away. Such an event would
render the irrigation system
useless; leaving the population
either dependent on direct aid,
or more likely, faced with having
to move out.
Protecting these potential
breach sites involved providing
an engineered buffer. This was
not necessarily waterproof, but
provided a barrier against
mechanical scour. Given the
scale of the problem and the
availability of resources, it
became apparent that gabion
baskets filled with local gravel
and cobbles would be the optimal
value-for-money solution.
Having reached that point it
remained only to identify
where these walls should be
installed, what the profile
would be, and check that
potential source materials for
fill were close at hand.
The use of rounded cobbles
(crushing and screening would be
impossible) imposed an
engineering constraint, in that
gabion walls cannot be
constructed vertically using such
material. The tendency of the
cobbles to act like marbles in a
bag leads to the gabions becoming
golf-ball shaped, destabilising the
wall. These new walls were
therefore designed with a degree
of layback, and the wisdom of this
decision was illustrated on one

Right: Environment
Agency Officer
Richard Hull
Cleaning his Rifle
at a Forward
Operating Base
omerus, ut critici
decede, leviter
senis accius alti,
dicitur afrani toga
annos centum qui
decidit, inter qui
perfectos debet

site recce, where an existing
gabion wall (not one of ours!) at a
nearby location was being
dismantled as it had failed in just
this way. Vertical gabion walls
had been constructed in the
region, but using precast concrete
blocks. The difficulty of supply
and quality control at remote sites
led us to discount this option for
the first set of sites.
Operation Tethys recce teams
deployed to six key sites through
November 2010, after training in
the UK and Afghanistan during
October. Having undertaken site
recces and a limited amount of
survey, designs were produced
and tender documents assembled
for local contractors. By the end
of November, the team conducted
appraisals of contractor proposals
before departing for the UK. At
time of writing (December 2010)
we understand that the projects
will go ahead in 2011, and the
plan is for further Operation
Tethys teams to provide support
to these existing projects and
develop new ones.

RECONSTRUCTION
Operation Tethys was a small but
key element in the reconstruction
effort in Helmand Province.
Although the main effort was to
secure the sites giving concern
rapidly, the underlying theme of
the operation – in common with
most of international effort in
Afghanistan - is to build (and
rebuild) capacity in the local

economy. Once the irrigation
system is secured and running
efficiently and predictably again,
it should contribute significantly
towards an economic ‘virtuous
cycle’. Farmers will be are able to
maximise output, and can then be
charged for the water that enables
them to do so. This money will
then fund maintenance and
improvement, and provide
employment for both a permanent
cadre of engineers and operatives
in HAVA, and for local civil
engineering contractors.
Tethys was also a departure for
the Royal Engineers. For most
operations, ‘critical Infrastructure’
means roads, accommodation,
railways, ports, airfields, drinking
water and power supply.
Irrigation is a new category, but
given the potential influence of
the Helmand Irrigation System on
the counter-insurgency and
reconstruction effort in the
province, it may well be an
enduring one. n
170 (Infrastructure Support) Group
RE is always recruiting across the
engineering spectrum and is interested
in new recruits with or without military
experience. Please see website for
further details.
http://www.army.mod.uk/
royalengineers
* Steve Matthews is an Engineering
Geologist working for a specialist
minerals and mining consultancy, and
is also a TA officer.
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ANTHROPOCENE – A GEOLOGICAL PERSPECTIVE

HUMAN IMPACT
Sir, A back-of-the-envelope calculation
shows that the potential impact of early human
agriculture (5 kya) on atmospheric methane
can only have been minimal at best, but alas, a
few scientists would not let actual numbers
get in the way of a good story. Fortunately we
now have more than a back-of-the-envelope
calculation in the paper by Singarayer J S, et al.
2011: Late Holocene methane rise caused by
orbitally controlled increase in tropical sources,
Nature 470 (82-85). So hopefully that nonsense
can now be put to rest!
Lead (Pb) in Greenland ice-cores from 2000
years ago would be a marker for human influence,
but Greenland ice is geologically transient and so
not viable long-term. Radioactive isotopes in
sediments since 1945 would be a long-lasting
marker. As for the carbon-12 excursion of the
late 20th Century - if it is good enough to mark
the onset of the Eocene then it should be good
enough for the proposed Anthropocene!
Johnathan Cowie

CONCEITED WORLD VIEW

Sir, I suspect that I am not the only
geoscientist who hoped the
‘Anthropocene’ debate might peter out. It
is now clear this will not happen, following
the decision to initiate an Anthropocene
Working Party by the Geological Society’s
Stratigraphy Commission, the May 2011
meeting and subsequent media coverage.
The debate resolves into two questions:
do we ‘need’ an additional Epoch, and if
we do, when did it start? The argument
“for” is simple. The magnitude of human
activity on Earth has become an
overwhelming signal in the geological
record, compared to the forces of nature
which produced that record. Furthermore,
defining an Anthropocene has political
expediency. Since the proposal is for a
geological Epoch within the Cenozoic Era,
both the arguments for it and its
demarcation must be geological.
So the question becomes: Do we see a
major change in the rock record? The
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answer to this is “yes”. Geologists and
geomorphologists worldwide (e.g. Shotton,
UK; Gilbert, USA) have demonstrated
through the research on Holocene valleyfills, that nearly every river valley shows a
dramatic increase in the rate, and often
style, of sedimentation during the mid-late
Holocene. This global marker horizon is
also recorded in lakes and the continental
shelf. It has associated type-fossils
(domesticates) and is well dated using
various techniques including 14C and
OSL. It is diachronous (c. 6000-3000 BP),
but the start of the Anthropocene should
be diachronous.
This chronostratigraphic boundary
must be seriously considered, rather
than an arbitrary point on the population
curve or the very recent rise in humanreleased radionuclides.
Tony Brown, Director,
Palaeoenvironmental Laboratory,
University of Southampton (PLUS)

Sir, This is truly an anthropocentric conceit. It will
be at the very least hundreds of thousands of
years before it becomes evident whether human
activity has instigated a period that qualifies as a
new epoch. Twentieth Century developments
may be detectable in the geological record in the
form of plastics, concrete, radioactive materials
and so on; but if humans were wiped out today
our record would still be minuscule. Our influence
might be “on a par with the event that wiped out
the dinosaurs” but even that event provided only
a boundary, not an epoch. This is not to deny
in any way our current impact on climate and
biodiversity; but we don’t need an “Anthropocene
concept” in order to “quantify present-day change
and compare it with the geological record”.
Garth Raybould

MEGA TRACE FOSSILS
Sir, If humans become extinct or evolve out of
recognition in the next million years, what record
would be left in the geological stratigraphy in say,
100s of millions of years’ time? While there are
obvious atmosphere/hydrosphere changes
such as CO2, temperature, and radiometric
markers now being implanted, they would still
be tiny markers in the overall preserved marine
sequence, while potentially there would be very
little left to see in continental sequences, apart
from a few catastrophic burials such as Pompeii.
More significant and exciting perhaps would be
the “mega trace-fossils” left crosscutting vast stratigraphies, in
the form of mines, quarries
and boreholes. What will the
intelligent life forms (if any)
of hundreds of millions of
years ahead make of it all?
Henry Allen

BOOKS & ARTS GEOSCIENTIST

NUCLEAR MELTDOWN

MISSING THE WAVE
Sir, There has been a paper on Hokusai’s
painting, depicted on the latest issue of
Geoscientist (Cartwright, H E & Nakamura, H
(2009) What kind of wave is Hokusai’s Great
Wave off Kanawaga? Notes Rec. Roy. Soc.
63, 119-135.) It concluded that the wave is
probably a storm wave. Its association with
tsunamis is a relatively new, media
phenomenon.
Paul Henderson

Sir, Your May editorial on Fukushima was
complacent, ill-informed and partial,
considering that the Chairman of the World
Association of Nuclear Operators has
publicly admitted his fear that nuclear
energy may be "finished" if there is another
event like it. Sadly, nuclear operators have
seldom acted on the basis of "good
advice" from geologists or from anybody
else. Nor do they use good engineering
practice - where are the gas-cooled
reactors that the UK pioneered but which
are now dumped in favour of demonstrably
less safe water-cooled types promoted by
USA operators? The problem is far greater
than the threat posed by on-site storage
ponds. Of course we should have nuclear
energy, but it must be safe enough for
new units to be built on the site of
Battersea Power Station, for example.
This would allow regional heating to use
the c. 70% of the power now wasted in
cooling and long transmission lines, and
help achieve our "green" targets more than
any number of windmills.
Richard Clarke

EXCELLENT EDITORIAL
Sir, Congratulations on an excellent editorial.
I particularly like the comparison of solar
and wave power (as the solution to all our
ills) to moonshine and hot air. I hope to have
opportunities to repeat that!
Robert Freer FICE FIStructE MIEE

GUTTER PRESS

Sir, Geoscientist 21.04 tells of sexual
shenanigans surrounding Society Founder
Robert Ferguson. Earlier, you ran the
allegation that Founder William Haywood
(of sewers and Holborn Viaduct fame) was
"Walter" in the scurrilous scandalous
Victorian bonkbuster "My Secret Life". Is
this a trend? I am horrified - horrified I tell
you - by the prospect of finding out the
murkier aspects of Dr Dalston's dubious
past. Please assure us that any such story
arc has been suppressed, and that "DH"
has burned the sketches. Then buried the
ashes. In a volcano. On Io.
Aidan Karley

Sir, Professor Selley is an oil
exploration geologist by vocation.
Therefore, although not surprised,
I am disappointed by his woefully
incomplete critique of Oil Shale
exploration. This is a dangerously
flawed strategy, for the same reason
that dividing up the seabed beneath
the soon-to-be-absent Arctic Sea ice
is wrong. Releasing CO2 faster than
the Earth System can assimilate it
may put the whole planet in as
perilous a situation as the ill-fated
Apollo 13. Doubling CO2
concentration will drive average
global temperatures up about three
degrees Celsius. We need to stop
burning fossil fuels now.
As a species, we have a seriously
life-threatening carbon habit; one we
need to kick asap. As George
Monbiot has recently pointed out, our
problem is not that we have too little
fossil fuel; but that we have too much.
Martin Lack CGeol MCIWEM

Image: March Lorch / Shutterstock

SHALE GAS CRITIQUE “SERIOUSLY FLAWED”
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GEOSCIENTIST PEOPLE

PEOPLE
CAROUSEL
All fellows of the Society are
entitled to entires in this
column. Please email ted.nield
@geolsoc.org.uk, quoting your
Fellowship number.

n ANDRÉ COCUCCIO

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

White diaspora
A Bulgarian geologist whose ancestors fled Russia after
the failure of the counter-revolution, is interested to hear
from others writes Society reporter Dawne Riddle

André Cocuccio
has been
appointed
Hydrography
Manager of the
Maritime and Coastguard
Agency (MCA). In his new role,
André will lead the MCA's
Hydrography Branch and be
the principle specialist
responsible for the UK Civil
Hydrography Programme and
European seabed mapping
project, INIS Hydro. E: andre.
cocuccio@mcga.gov.uk

n MALCOLM HART
Malcolm Hart
has been awarded
the EGU’s Jean
Baptiste Lamark
Medal for his
internationally acclaimed
research on the taxonomy,
evolution, ecology and applied
biostratigraphy of foraminifera,
including the origin of planktonic
foraminifera, the causes and
consequences of oceanic
anoxia and mass extinction
events, and the local biotic
impact of volcanic eruptions.

n ERNIE RUTTER
Ernie Rutter has
been awarded the
EGU’s Louis Néel
for his major
experimental and
field contributions to our
fundamental understanding of
the deformation behaviour of the
Earth's lithosphere. In particular,
his systematic laboratory studies
have led to a greatly improved
understanding of natural rock
deformation.
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Dr Platon Tchoumatchenco

Dr Platon Tchoumatchenco,
of Sofia, Bulgaria (picture)
describes himself as “a
Bulgarian geologist of
White Russian ancestry”.
He would like to collect a
list of all geologists of
White Russian origin, from
all generations after the
Civil War (between the

White and Red Russian
armies) which was
followed by victory of the
Red Army and the
subsequent White Russian
exodus. “Many [White
Russians] became
geologists and worked in
their new countries”
Tchoumachenko writes.

“I would like to
commemorate the
contributions they made to
their adopted countries’
geology.” If you fit this
description, or have some
addresses for those who
do, please get in touch with
Dr Tchoumatchenco at
platon@lark.tu-sofia.bg.

PEOPLE GEOSCIENTIST

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

YGS back issues available
Steve Dulson writes: We are
clearing the decks in
preparation for a
move to Australia
and thought
someone might be
interested in rehoming some old
copies of the
Proceedings of the
Yorkshire Geological
Society. The
following journals

are available free for collection
from Caterham: Proceedings of
the Yorkshire Geological
Society, Vols 38
(1971) through 53
(2001). - NB: Vol
38.01 and Vol
51.03 seem to be
missing but may
well turn up soon as
well. Contact me on
sdulson10@
hotmail.com.

IN MEMORIAM WWW.GEOLSOC.ORG.UK/OBITUARIES
THE SOCIETY NOTES WITH SADNESS THE PASSING OF:
Edgell, Henry Stuart

Suzuki, Uko *

Williams, L A 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
shown in bold. Fellows for whom no obituarist has yet been commissioned are
marked with an asterisk (*).
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.

DISTANT THUNDER

Poetic justice

Nina Morgan* picks up some useful tips about how to introduce the wonders of geology to a wider public
These days the combination of
interactive museum displays, tickbox worksheets and competitions
are often deemed necessary to
interest in geology – especially
among the young. But in the first
decades of the 19th Century,
lectures were the tool of choice.
Lectures organised by local literary
and philosophical societies
attracted large audiences – and
incidentally, provided a useful
additional source of income for
geologists such as William Smith.
Smith, operating as a double-act
with his nephew John Phillips,
launched a successful lecturing
career, with a series of eight
lectures in February/March 1824
in York for the Yorkshire
Philosophical Society.
But such orations were not the
only fruit. The relatively unknown
'Alnwick' poet John Scafe (17761843), shot to fame in 1819 when
his long narrative poem King
Coal's Levee, or Geological
Etiquette, with Explanatory Notes;
and the Council of Metals. To
which is added, Baron Basalt's
Tour, came to the attention of
William Buckland (1784-1856), first
Reader in Geology at the University

of Oxford. In a letter to George
Bellas Greenough, Buckand
wrote: “My Bookseller in Oxford
means to publish it & strike off
1000 copies”. The poem also
received a long and fulsome
anonymous review in The Literary
Gazette and Journal of Belles
Lettres, Arts, Sciences, etc. for
1819.
"A levee of primitive rocks; a
personification of the densest and
most prodigious substances of
which our earth's crust is
composed; an assemblage of
inert immense and shapeless
masses; the action of all the
mighty matter of geological
science, seemed to us, a priori, to
defy the power of talent, however
fanciful and strong, to range and
mingle in any way that would not
be forced and unnatural.
"... no bard has made the rocks
move in so graceful a style as Mr
Scafe." wrote the reviewer in The
Literary Gazette. German writer
and polymath Johann Wolfgang
von Goethe praised the poem by
saying that it "contains all the
knowledge of geology a man
wants." And not an interactive
touch-screen in sight!

Goethe in the Roman Campagna (1786) by Johann Heinrich Wilhelm Tischbein

Acknowledgment: Oxford DNB
entry for John Scafe by Hugh
Torrens; The Geological Lecture
Courses given in Yorkshire by
William Smith and John Phillips,
1824-1825 by J M Edmonds,
Proc. Yorks. Geol. Soc. v40.03,
#23, pp373-412, 21 March 1975;
anonymous review in The Literary
Gazette and Journal of Belles
Lettres, Arts, Sciences etc. for
1819, pp723-725; a letter from
William Buckland to George Bellas
Greenough 26 March 1819,
Cambridge University Library.

The Society is hosting a special
free Geology and Poetry day
near to National poetry Day in
October (Poetry & Geology –
a celebration, October 10).
See website for details.
If the past is the key to your
present interests, why not
join the History of Geology
Group (HOGG)? See website
for details.
* Nina Morgan is a geologist and
science writer based near Oxford
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GEOSCIENTIST OBITUARY

OBITUARY‘

PATRICK JOHN BRENCHLEY 1936-2011
Widely respected soft-rock geologist, best known for work on the Late Ordovician

P

atrick Brenchley,
known to
everyone as Pat,
was a widely
respected ‘soft
rock’ geologist best known
for his work on the Late
Ordovician. He made
innovative contributions
to stratigraphy,
palaeoecology, volcanology
and sedimentology, usually
with a strong slant towards
the Ordovician, together
with co-authorship of a
major joint text on
palaeoecology and coeditorship of the second
edition of The Geology of
England and Wales.
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Pat was born on 8 July,
1936 and attended Whitgift
School in Croydon. His
National Service was in the
Royal Air Force (1954-56).
Subsequently, Pat read
Natural Sciences at the
University of Cambridge,
graduating in 1959 in
geology and zoology.
Pat was appointed
demonstrator in the
Department of Geology,
University of Liverpool, in
1961. Pat’s doctoral research
was on the stratigraphy,
palaeontology and
volcanology of the Late
Ordovician of the Berwyn
Hills, described by Sedgwick

as “The most beautiful
geology I have seen in my
hammering life”. His
supervisor, John Harper,
also introduced Pat to the
Ordovician of eastern Ireland.
These studies on the
remnants of Avalonia built a
strong foundation to Pat’s
subsequent career. He was
appointed Assistant
Lecturer in 1965.

CONSCIENTIOUS
Throughout his career Pat
was a conscientious and
well-liked teacher. He
took great care in the
preparation and delivery of
his lectures, and developed
some very innovative
‘multidisciplinary’ practical
exercises. Pat was a
particularly excellent field
instructor, and led field
courses to many corners of
the UK and Ireland. He was
also supervisor to around 20
PhD students.
Pat formally took early
retirement in September 1996.
He was re-engaged as Senior
Fellow until 1999, enabling
him to continue his teaching
and research, but with much
less administration. His
research maintained a strong
focus on Ordovician
stratigraphy,
palaeoenvironments and
palaeoecology, and especially
Hirnantian extinctions and
their causes, where he set the
agenda for much current
research. Fieldwork included
Scandinavia, Iberia, the Baltic
States and Patagonia.
Pat had a long association
with the Geological Journal,
serving as editor-in-chief

(1982-1991) and book review
editor (1991-2008). He
managed its transformation
to an increasingly
internationally respected,
multidisciplinary journal.
Pat met his wife Barbara
in Liverpool in the 1960s,
and they shared passions for
classical music, hill-walking
and exploring the world.
They were married for
47 years, and had four
children and seven
grandchildren. Pat was a
keen sportsman, and was
still playing for the
departmental cricket and
rugby teams in his 40s.

MAMMOTH TASK
After retirement, Pat and
Barbara moved to Cumbria.
Pat’s research continued,
but most of his time was
spent completing The
Geology of England and
Wales, co-edited with Peter
Rawson. Ironically, Pat was
persuaded to take on this
mammoth task due to his
critical, but generally
constructive, comments on
the first edition of this
fundamental text.
Sadly, active retirement
was cut short by ill health.
The early stages of Pat’s
vascular complaint limited
his and Barbara’s activities.
Barbara sadly died in
early 2009 and Pat moved
to a care home in
Cambridgeshire, where he
was close to some of his
family when he died on
24 March.
By Steve Donovan, Dave
Harper & Jim Marshall

CALENDAR GEOSCIENTIST

ENDORSED TRAINING/CPD
CONTINUING PROFESSIONAL DEVELOPMENT (CPD) COURSES
Developing Geological Knowledge for CGeol Status, First Steps Ltd. For reservations and information contact Christine Butenuth,
info@firststeps.uk.com, 0207 589 7394, www.firststeps.eu.com.
Managing Performance through People, The Open University. Online Course. Contact David Robinson, d.t.robinson@open.ac.uk, 0870 900 9577,
www.open.ac.uk.
Effective Leadership Skills, The Open University. Online Course. Contact David Robinson, d.t.robinson@open.ac.uk, 0870 900 9577, www.open.ac.uk.
Managing Organisational Performance, The Open University. Online Course. Contact David Robinson, d.t.robinson@open.ac.uk, 0870 900 9577,
www.open.ac.uk.
n For endorsed courses run by ESI Ltd, visit www.esinternational.com or contact CoursesUK-ESI@esinternational.com
n For endorsed courses run by FUGRO Engineering Services, visit www.fes.co.uk/courses or contact s.poulter@fes.co.uk

DIARY OF MEETINGS JUNE 2011
CAN’T FIND YOUR MEETING? VISIT WWW.GEOLSOC.ORG.UK – FULL, ACCURATE, UP-TO-DATE
Meeting

Date

Venue and details
Venue: See website. Fee: £80.00 waged £40.00 un-waged and FT students.

Engineering Geology of
South Wales – Field Trip
SOUTH WALES REGIONAL

1-3 July

Climate Change: The
Flooding Threat and
Solutions
Water Sciences, University
of Birmingham
HYDRO GROUP/IAH

4 July

Venue: University of Birmingham Time: tbc A research poster meeting, which is a
platform for recent and current research and practice in hydrogeology. See website.
Contact: William Burgess E: william.burgess@ucl.ac.uk . Abstract submission has now
passed (3 June)

Summer Science Exhibition

5-10 July

Venue: 6-9 Carlton House Terrace, London. Contact: Royal Society Education Team
T: 020 7451 2554 E: education@royalsociety.org W: www.royalsociety.org/sciencelive

Gala Fundraiser for the
Christchurch, New Zealand
Earthquake
KEA

5 July

Venue: Savoy Hotel, London. Time: 1900 – late. Dress: Black Tie.
Contact: Christchurch Fundraiser E: melissa@3sacrowd.com
W: www.christchurchfundraiser.com

14th Bathurst Meeting of
Carbonate
Sedimentologists
UNIVERSITY OF BRISTOL

12-14 July

Conference. Venue: University of Bristol. Contact: Bathurst Meeting
E: bathurst2011@gmail.com W: www.gly.bris.ac.uk/bathurst2011/index.html

Environmental Monitoring &
Control Conference for the
MAC Industries
RS HYDRO

12-13 July

Venue: Chateau Impney, Droitwich Spa. RS Hydro would like to invite you to one of the
most important environmental conferences this year for mining/aggregate,
landfill/remediation environmental consultancies. Contact: Naomi Glennon
T: +44 (0)1527 882 060 E: naomi.glennon@rshydro.co.uk W: www.rshydro.co.uk

Quarry Visit on Portland
SOUTH WEST REGIONAL

16 July

Led by Mark Godden, visiting Jordans Mine, Fancy Beach Quarry and Albion
Stone's Factory – details tbc. Please pre book with contact: Cathy Smith
E: swrg@geolsoc.org.u

Soils and Ecosystem
Services - challenges for
science, management
and policy
BRITISH SOCIETY OF
SOIL SCIENCE

19-20 July

A forum to review, discuss and learn from scientific and practical experiences in trying
to develop, improve and deliver information on the capacity of soils to maintain supply
of goods and services in a changing world. Venue: Royal Geographical Society,
London. Contact: Dr Kathryn Allton E: exec@soils.org.uk W: www.soils.org.uk.

INQUA Congress 2011
International Union for
Quaternary Research
(INQUA)

20-27 July

Venue: Bern, Switzerland. Contact: E: office@inqua2011.ch W: www.inqua2011.ch

Contact: David Giles E: dave.giles@port.ac.uk
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GEOSCIENTIST BOOKS & ARTS

Cosmogenic Nuclides
The development of powerful accelerator
mass spectrometers (AMS) about 25 years
ago was an important event that had a
profound influence on a range of research
issues in the geosciences. For the first
time, technology allowed the use of
cosmogenic nuclides to allow the direct
dating of surfaces and boulders in a range
of geomorphic environments. This small,
nearly lab-coat-pocket sized book
provides a well structured and nononsense approach to background
concepts, principles and applications.
Developing upon training workshops
sponsored by CRONUS-EU and
CRONUS-Earth, the book is divided into
four sections with the first two providing
succinct reviews of the background
physics of cosmic ray flux and resultant
nuclides. Much of this is factual and
presented as a manual on the different
‘useful’ nuclides with specific sections
covering: definitions, inheritance,
production pathways, retentivity and
applications. The final part in the second
section deals with sample preparation.
The third section is directed to
production rates and scaling factors and is
probably the most important part of the
book. This is a key area of continuing
research discussion because the resultant
exposure ages and erosion rates are only
as good as the accuracy of the production
rates, which are known to change with
elevation and latitude. The final part of
the book is directed to the different
applications of cosmogenic nuclides in
geomorphology (“Earth surface science”,
as it is termed here).
What is remarkable is the wide range of
geomorphic research that has benefited
from cosmogenic nuclides, and this has
precluded a wide-ranging review of the
literature. Rather the author has chosen a
number of studies to demonstrate the
present use and potential development of
cosmogenic nuclides within research
directed to many aspects of understanding
the evolution of land surfaces. At the end
of the book, two appendices are included
giving protocols for sample collection and
site reporting that fit nicely within the
manual-style format of the text.
28 JULY 2011

This book (or rather, manual) is a
valuable addition to the literature,
presenting a contemporary research
statement on a rapidly developing
scientific field. As such it will probably
need revision as the two major
international research programmes of
CRONUS-EU and CRONUS-Earth
present their findings and
methodological improvements.
However, the book is relatively cheap,
and is topical with a comprehensive upto-date reference list that makes it
required reading within this field.
Reviewed by: Wishart A Mitchell,
Department of Geography, Durham
University
COSMOGENIC NUCLIDES
TIMOR J DUNAI, Published by: Cambridge University Press
Publication: 2010 ISBN: 978-0-521-87380-2 187pp
List price: £35.00, www.cambridge.org

This book describes this remarkable cast
of characters, many of unusual origins,
eccentric and some difficult to get on with,
possessed with strong and often incorrect
beliefs about the mineral potential of the
State. There was great respect for
Murchison, who pontificated about Western
Australia’s potential for minerals without
ever going there! Some prescient opinions
were ignored.
My favourite tale is that of Robert
Austin’s 1854 expedition to find pastoral
country and minerals, in which one man
accidentally shot himself dead and 85% of
the horses died by eating poisonous
vegetation. Water dried up, yet Austin led
them back through unbearable heat to the
last visited water hole, 40 miles away
(finding it almost dry), and then on to
lead mines near Northampton. Gibson,
who gave his name to the desert, lost his
wits and was never seen again. Lasseter was
lost, and there were many vain searches for
his fabulous gold lode, probably a chimera.
Jenny Bevan has collected an absolute
treasure trove of old pictures, diagrams and
documents, such that there are 140
illustrations enriching the text. This is a
unique, splendid book.
Reviewed by Joe McCall

The Forgotten Explorers
This unusual book will appeal especially
to members of the History of Geology
Group. Western Australia is one third of
the size of the USA and covers one third of
Australia. In the early days after British
settlement the population numbered
about 5000!
The first attempts by French explorer
Baudin, and afterwards by the early
British settlers at King George Sound (now
Albany) and Swan River in 1836, were
extremely courageous in reporting and
sampling geology. This book tells the
story of men travelling on foot or by horse
and camel, working with meagre
equipment and wearing quite unsuitable
dress, in temperatures above 100°F and
never sure of water supplies. They
include Governors, farmers, surveyors,
prospectors and men with limited
geological training: the establishment of a
proper Geological Survey was delayed
and intermittent, due to a preference for
prospectors, who did great work but were
restricted to on-the-surface mineral finds.
The Survey was brought together as an
efficient organisation by the remarkable
Andrew Gibb Maitland, who led it from
1895 to 1926.

THE FORGOTTEN EXPLORERS: PIONEER
GEOLOGISTS OF WESTERN AUSTRALIA,1826-1926
JOHN GLOVER WITH JENNY BEVAN, Published by:
Hesperian Press* * PO Box 317, Victoria Park 6979 and
65 Oats Street, Carlisle 6101, Western Australia.
(Payment by credit +61 8 9361 2333) Publication: 2010
ISBN: 978-0-85905-473-7 231pp.
List price: A$36.50

REVIEWS: COPIES AVAILABLE
Interested parties should contact the
Reviews Editor, Dr. Martin Degg 01244
513173; m.degg@chester.ac.uk, only.
Reviewers are invited to keep texts.
Review titles are not available to order
from the Geological Society Publishing
House unless otherwise stated.

n An Introduction to Geological
Structures and Maps (8th Edition),
Bennison, G M; Olver, P A & Moseley, K
A (2011), Hodder Education.
n This Shrinking Land: Climate
change and Britain’s coasts, Duck, R
(2011) Dundee University Press.
n Rock Fractures in Geological
Processes Gudmundsson, A (2011)
Cambridge.

CROSSWORD GEOSCIENTIST

CROSSWORD NO. 148 SET BY PLATYPUS

WIN A SPECIAL PUBLICATION
The winner of the May Crossword
puzzle prize draw was Rose Tyson
of Tilehurst.
All correct solutions will be placed in the
draw, and the winner’s name printed in
the May issue. The Editor’s decision is
final and no correspondence will be
entered into. Closing date - July 21.
The competition is open to all Fellows,
Candidate Fellows and Friends of the
Geological Society who are not current
Society employees, officers or trustees.
This exclusion does not apply to officers
of joint associations, specialist or
regional groups.
Please return your completed crossword
to Burlington House, marking your
envelope “Crossword”. Do not enclose
any other matter with your solution.
Overseas Fellows are encouraged to
scan the signed form and email it as a
PDF to ted.nield@geolsoc.org.uk
Name ....................................................
...............................................................

ACROSS

DOWN

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

6

Young, like water derived from
magma (8)

1

8

An R1 fault within a zone, with
same sense byt inclined at low
angle to themain direction (6)

10 Man of Steel, our Joe (6)

That vessel which you should never
abandon for the pole (4)

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

2

Edward, father of the hydrogen
bomb (6)

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

3

Sediment deposited from the air (7)

4

There are one thousand of these in
the base unit of the SI system defined
by lump of metal in a French vault (6)

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

Concealed UK coalfield (4)

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

7

Formerly molten rock (7)

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

9

Castrati (7)

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

11 Brown iron ore (8)
12 As through coffee, so through
connected pore spaces (9)
13 Briquettable coke. Worth a dish
of tea. (4)
15 The only living animals with a
skull but no vertebral column (7)
17 Retaining, watertight structure (7)

5

12 Dull green microcrystalline form
of silica (5)
14 Largest divisions of geological time (5)

20 Russian city which gave its name
to the last period of the
Palaeozoic (4)

16 Relating to the thigh (7)

21 Minor solar system bodies
mostly found between Mars
and Jupiter (9)

19 Of quadrivalent tin (7)

23 Simplest element (8)
25 "Third eye" gland (6)
27 Highly formalised dance (6)
28 Institutionalised toil that produces
an economic good (8)

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

18 Belonging to the Ordovician to
Carboniferous brachiopod order (7)

21 Dark pyroxene mineral, characteristic
of gabbro and basalt (6)
22 Develop a molecular charge by
addition or removal of an electron (6)
24 Calendar, fiscal or tax (4)
26 The whole 4840 square yards (4)

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

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

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

SOLUTIONS MAY
ACROSS:
1 D'Arcy 4 Rockhound 9 Biorhythm 10 Loire
11 Intravenously 14 Fret 15 Biennially
18 Lachrymose 19 Tsar 21 Attitudinised
24 Fritz 25 Divagates 27 Sassafras 28 Aeons
DOWN:
1 Debris Fall 2 Rio 3 Y Shear 4 Ruthenium
5 Cameo 6 Holistic 7 Unicyclists 8 Duet
12 Theocracies 13 Hybridises 16 Nosedives
17 Protozoa 20 Enigma 22 Tudor 23 Zeal 26 Tao
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RECRUITMENT

-RKQ*ULPHV3DUWQHUVKLSLVDQLQGHSHQGHQWÀUP
of consulting engineers based in South West
England with a reputation for excellence in
engineering geology and geotechnics.
We are seeking to employ an engineer with
a degree in geotechnical engineering or
engineering geology, with two years minimum
experience since graduation. The successful
candidate will be expected to work as part of
a team taking responsibility for many aspects
of a wide variety of projects and assisting in
many aspects of geotechnical interpretation
and design. Candidates will be expected to
be capable of producing well written technical
reports.
Please send applications and CV’s to:
Laurence Tomlin.
Email: LaurenceT@johngrimes.co.uk
Tel: 01752 690533
Leonards Rd, Ivybridge, Devon PL21 0RU

CENTURY ONE PUBLISHING

IS THE UK’S BRIGHTEST

AWARD-WINNING

CONTRACT PUBLISHING
AND ADVERTISING SALES AGENCY.

WE WORK EXCLUSIVELY

WITH MEMBERSHIP

ORGANISATIONS GENERATING

ADVERTISING REVENUES

AND MANAGING

ALL OR PART OF THE

PUBLISHING FUNCTION

To plan your ad campaign in
Geoscienst magazine contact:

Jonathan Knight
t: 01727 739 182
e: jonathan@centuryonepublishing.ltd.uk
w: www.centuryonepublishing.ltd.uk
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The Challenge

Exciting frontiers
from Alaska to
Australia

You

Technical
expertise and
a passion to learn

BP

Industry-leading
technologies
and teamwork

We’re hiring Explorers, Geologists, Geoscientists,
Geophysicists, Petroleum Engineers, Petrophysicists,
Reservoir Engineers and Technologists now.
The oil and gas industry operates at the forefront of technology and
our award-winning seismic imaging technology, industry-leading
Pushing Reservoir Limits technologies and state-of-the-art
Field of the Future™ technologies make BP a leader in its field.
Together with the capital investment to drill and develop, access
to some of the world’s most interesting hydrocarbon basins
and our exploration heritage, it’s the perfect environment for
subsurface professionals.
We’re looking for subsurface professionals with outstanding
technical skills and a passion to learn from and collaborate across
our world-class multi-disciplinary teams. With BP, you’ll get to
explore exciting new frontiers, work as part of an amazing team
and have the opportunity to make a positive impact on the world.

Are you up
for the challenge?
bp.com/subsurface/gj

BP’s exploration heritage and success has led to an exciting
portfolio of career opportunities across the globe – from exploring
new territories to maximizing the yield from existing basins.
Field of the Future™ is a trademark of BP plc
BP is an equal opportunities employer.

Not Just Software. . . RockWare.
For Over 28 Years.

RockWorks®

LogPlot®

3D Data Management,
Analysis & Visualization

Powerful, Flexible,
Easy-to-Use Borehole and
Well Log Software

• Powerful measured-section/
borehole database for
managing:
- Lithology
- Stratigraphy
- Hydrology
- Fractures
- Hydrochemistry (e.g.
Contaminants)
- Geophysics
- and more
• Create striplogs,
cross-sections, fence
diagrams, and
block models
• Contour data in 2D and
3D (isosurfaces).
• Extensive on-line help and
sample data sets
• Includes RockWorks Utilities

$3,000

• Dozens of templates
available or design your
own in the drawing-style
log designer window
• Tabbed data sheets
• Import/Export data from
LAS, Excel, RockWorks
• Paginated and continuous
logs at any vertical scale
• Export to a variety of
formats
• Free viewer can be
distributed to clients

$699

The Geochemist
Workbench®
A Complete Set of Tools for
Aqueous Geochemistry

PetraSim™
A Preprocessor and
Postprocessor for TOUGH2,
T2VOC, TMVOC, TOUGHREACT
and TOUGH-FX/HYDRATE

• GSS spreadsheet: store
water data, convert units,
sort, ﬂag exceedances
and more
• Water chemistry diagrams
(Piper, Stiff, time series,
series, ternary etc.)
• Eh/pH and activity diagrams
• Predict aqueous species,
calculate mineral saturation
and gas fugacities
• Reaction path modeling
• 1D and 2D reactive
transport modeling

• Model multi-component ﬂuid
ﬂow, heat transfer and
reactive transport processes

Starting at $999

Call for pricing

• Saturated and unsaturated
conditions
• Fractured and porous media
• Mesh generation, parameter
deﬁnition, and display of
results
• Now supports TOUGH2-MP
(parallel version of the
TOUGH2 simulator)
• Applications include
geothermal studies, carbon
sequestration, contaminant
transport modeling, vadose
zone hydrology and more

RockWare.com
Free trials for most
of our products available
at www.rockware.com
Follow us on:

European Sales
++41 91 967 52 53 • F: ++41 91 967 55 50
europe@rockware.com
US Sales
303.278.3534 • F: 303.278.4099
sales@rockware.com

MapInfo
Professional®

