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Chairman’s Message

Following the recent AGM, we can all
look forward to 2014 and the geological
delights that will undoubtedly unfold. It is
all minuted, of course, but I will share the
highlights of the day with you. Firstly we
must thank Cathy O'Brien for her hard
work as Meetings Secretary, and helping
to save the Association as a functioning
entity when it seemed that progress was
impossible. That her shoes would be filled
immediately was very welcome indeed,
and I must thank Will Jones for offering to
step into the breach and resuming a
position that he held many years ago
before moving away to pursue his
geological career, first in Libya for a
couple of years, and subsequently in the
Home Counties (of England) and latterly
Perth in Western Australia. He always said
that he intended to retire to North Wales,
and so it has proved! Cathy will remain as
a co-opted member of the committee - her
comment was "try and keep me away!"
Our speaker, Professor Mike Hambrey,
kept everybody enthralled with polar
science and made sure that we took away
the message that we are indeed living in
"exciting times" for the planet.

The strange Winter weather continues, and
my temperature recording (such as it is)
indicates that the average temperature over
the whole month of January was just over
7° C, and 2° C warmer than the same
month last year. Rainfall is up as well, but
we have been lucky to avoid flooding,
although water gushing up from the drains
at Ffon Tom on Glan y Mor Road in
Deganwy has developed a more sinister
aspect of late. Water covers the road
whenever rainfall is extreme, and we are
used to it. [ am sure it is because it is the

point of entry for a lot of water in the steep
catchment rising towards High Pastures. |
suspect that it is also an area where there is
a hiatus in the mantle of glacial and post-
glacial deposits, quite possibly an area
prone to strong groundwater flows, and the
result is that the main sewer conduit from
Llandudno to Glan Conwy is stressed and
fails far more often than one would expect.
The giveaway this month was the
continuation of three significant springs
from joints in the tarmac laid over the
previous breaches long after the surface
water had subsided. We have had effluent
tankers sucking furiously for a fortnight,
and traffic lights around two big trenches
in the road, but at last it is becoming
peaceful again. Such events are a warning
that it is not just the seaside walls and
buildings that are at risk from extreme seas
and weather.

Rainfall is the key to another subject that is
very close to my heart, the Dolgarrog
Hydro-electric Power Station. Originating
in 1907, the vision of surveyors who
realised the power of water collected in the
hanging valleys of the western margin of
the Conwy Valley has endured. At first
there was one generating set, the "DC
Station" producing power for smelting
aluminium from a catchment in Cwm
Eigiau and the Coedty reservoir, but as is
well known, a disastrous failure in 1925 of
the Eigiau dam sent water flooding down
the hill to overtop the lower reservoir and
precipitate a second catastrophic breach.
The loss of life led to the subsequent
enactment of legislation to prevent further
such occurrences, and after some years of
work a new system came into operation,
based upon a substantially extended
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system of leats to carry water between the
various rivers draining the eastern
Carneddau. A new dam was also built at
Llyn Cowlyd, where a 6m head of water
was allowed for power generation on top
of the water supply for the Llandudno and
Colwyn Bay areas. This "high-head"
system was augmented by water going by
tunnel from Cwm Eigiau, and the
extensive "low head" system based upon
Coedty mopped up all the excess from the
4 principal rivers draining the area. At
present, the "low-head" pipeline from
Coedty Reservoir to the penstocks is being
replaced because it was in poor condition,
and going underground in the process.

While that work is in progress, the
associated turbine and generator are being
renewed, so it was a particularly
interesting time to visit the power station
with Geoscience Wales as a guest of RWE
NPower Renewables. The "high-head"
turbines were generating during our visit,
at 10 megawatts and 7 megawatts
respectively, and of course all that power
is now exported to the grid. No aluminium
has been smelted at Dolgarrog since the
1930s, and the works has of course been
closed for some years and completely
demolished already. The most recent plan
for the site is a freshwater surf-school. The
mind boggles! It was a fascinating visit,
and we were fully versed in the difference
between different turbine impeller designs,
the need for synchronisation with the
electricity grid, the way in which the water
resources are utilised to generate most
profitably and the continuing argument
about the efficiency of wind turbines.

What came as a complete revelation is that
Dolgarrog is the control point for all of
NPower's hydro-electric generation, across
approximately 20 sites generating between
135 KW and Dolgarrog's 32MW. If you
are interested, RWE's web site has a map
with clickable locations which will tell you
how much is being generated in real time.
I am delighted that Rhyl Flats wind
turbines are generating 90 MWatts as |
type, in something of a gale. If you want to
see the Afon Porth Llwyd running more or
less as Nature intended, then you should
go and have a look soon, because it is only
a matter of weeks before the new pipeline
is in service, and water from Coedty will
be generating again through the small Unit
5 turbine instead of running noisily to
waste.

Jonathan Wilkins
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Articles:

Geology meets Art in Anglesey.

Mathematics comprises a system of
provable propositions which can be used
to build further, systematic and testable
truths. Physics and chemistry progress by
way of experiments which can be repeated
by impartial observers. Geology however
is a formalised system of observation,
since few propositions can be tested
directly - it is not possible to include the
vastness of time, pressure, temperature or
space in the experiments that are
performed, although they are informed by
mathematical, physical and chemical
principles. Reading the landscape is a key
process, to infer the dip of beds, the plunge
of fold axes, the course of dykes or trace of
faults. In days dominated by the process of
mapping the geology of our country the
production of field sketches was a
shorthand way of encoding those
observations, and highly proficient, artistic
outcomes were occasionally produced.

In our modern, digital age, we don't do that
as much as we should, because the clarity
of vision that emerges is very valuable
indeed, but instead we are inclined to
capture a quick camera image and deal
with it later. Good, old chemical film was
good for that as well, even if the outcome
could not be verified so promptly. In the
days before photography was available,
and even afterwards when fragile, glass
plates required coating and processing in
the field, it was necessary to take an artist
along to bring back the memories in a
visual form. One such was Thomas Moran
(1837-1926), who accompanied the great
expeditions to the 'Wild' West of America

and was responsible for instilling in the
minds of the viewing public the ideal of
the 'sublime landscape' of wilderness and
untamed nature and instrumental in the
creation of the world's first national park.
Closer to home the renowned artistic
school of Betws y Coed that flourished in
the later nineteenth century were driven by
the purity of the natural landscape and
revelled in the patterns and textures of
rocks, water and vegetation. This strong
ideal was also endorsed by John Ruskin,
who emphasised truth to nature rather than
stylistic convention, and regarded the
emergent study of geology as the
underlying principle for the understanding
of the world, and his many sketches of
rocks, outcrop and landscape embodied the
emerging 'scientific' principles of geology
and mineralogy which were a passion for
him. His thinking was admired by the
Hudson River School of artists, of whom
Thomas Moran was a member, so we may
have to give him greater credit than is
recognised at home.

A modern artist inspired by the landscape
and geology is John Hedley, resident in
Anglesey since 1985 where he has
continued his work as a practising artist,
exhibiting in London, Germany and within
Wales as well as lecturing in drawing,
painting and printmaking at Bangor
University and Coleg Llandrillo. In
subsequent years he continued to develop
his fine art practice and to exhibit
throughout North Wales. From 2000 John
began to develop the theme of the micro or
hidden landscape by use of a more abstract
approach. He has since begun to
incorporate collage and to experiment with
irregular supports to create a more organic
feel to his images. In October 2010 he was
awarded an Arts Council of Wales Grant
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for Research and Development Working
with Paint, Print and Digital Imaging.
Most recently, in January 2012 John was
awarded a Welsh Arts Council grant for

“Developing a body of work for exhibition
in print, collage and paint using innovative
techniques and utilizing local materials to
explore the concepts of stress and
layering, with special reference to the
geology of Geo Mon (the Anglesey
Geopark)".

His work has also been influenced by the
rock formations on the island of Crete,
which are similarly tectonic in origin,
though much younger than Anglesey and
dominated by limestones.

The images in his exhibition were a series
of intaglio prints where he has combined
solar plate, carborundum and photec. He
has used pigments which he extracted from

Parys Mountain and made into ink for
some of the prints.

"The organic abstraction and the ambiguous
patterns and layering I find in rock formations,
are leading me on towards exploring the
multi-faceted possibilities of manifestations of
existence in nature".

John makes some of his own inks for the
printing processes, collecting pigments
from locations such as Parys Mountain and
processing the raw materials by selecting,
heating, grinding and blending for the
desired shades. Similar techniques could
be used to produce oil paints, and he notes
that these pigments are similar to the
pigments the Minoans were using in their
ceramics and paintings, and would like to

do more research into this.

Intaglio is an Italian word meaning "to
incise". Intaglio prints can be of etching,
photo etching (photopolymer),
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carborundum, mezzotint , dry point and
collograph. The ink is rubbed into the plate
and then wiped off the surface with scrim
and tissue leaving the ink in the textures or
indentations. The tonality of the ink is
dependent on the depth of the indentations.
The plate is the placed on the bed of a
press and covered with damp paper and
blankets and then rolled through.

“To make this series of prints I have used four
different intaglio processes which are non-
etch, photec, etch-photec, solar plate and
carborundum. The colour prints are a
combination of two carborundum plates and
one photec or solar plate. This is achieved by
inking-up a solar plate in the normal intaglio
manner and then printing it onto a piece of

paper which is then printed onto to two or
three  pieces  of card  (off-setting).
Carborundum grit is mixed with varnish or
Acrylic impasto medium. This is then painted
onto the plates using the printed images as a

guide (the carborundum holds the ink). The
three plates are then inked-up using at least
three different colours and printed onto damp
paper using a hand-made registration system.

Photopolymer prints (photec and solar plate)
are firstly made from a digital image which is
manipulated on Photoshop and converted to
monochrome. This is printed onto acetate to
make it a positive. It is then possible to draw
onto the plate with a photo pen to make any
appropriate changes. The metal plates are
covered with a light-sensitive photopolymer
film. The positive is then place on the bed of
an exposure-unit with the emulsion side up
and then the plate is placed onto the positive
so the polymer is touching the positive.
Ultraviolet light eats into the polymer creating
indentations which are suitable for the intaglio

printing process. The plate is then developed
in water for solar plates and diluted soda ash
for photec. The plates are finally hardened in
ultra violet light. The plates are then ready for
printing.”



Cymdeithas Daeareg Gogledd Cymru — North Wales Geology Association

Having seen John's prints and processes, |
have to say that the results are remarkable,
fascinating, abstracted 1images which
capture a huge amount of detail from the

original scene which was the inspiration. I
have included some images for article, but
it must be said that the reproduction does
not do them justice. After John's kind
invitation to see his studio and work, we
spent time discussing the geology of Ynys
Mo6n and the way that the Precambrian
basement has been assembled by the
juxtaposition of disparate rock units
through the tectonic forces, and the
subsequent elevation of the deeper levels
of the crust to the present surface by the
injection of hot magma which has burst
through the domed structure to form the
spectacular series of dykes. With this
agenda in mind, we then set off on a short
field trip so that some particularly fine
exposures could be viewed and interpreted.
John was particularly interested to see a

dyke, so we visited Trearddur Bay and
Porth Dafarch looking at the deformation
of the New Harbour Group, picked up
beach pebbles of gabbro and marvelled at

the jointing and differential erosion of the
magnificent dyke, all fitting well into
John's themes of stress and layering. It was
a long, intense day and as the light and
opportunity faded we felt that we had
explored, learned and interpreted a great
deal of geological territory. At times I felt
as if I was experiencing the scene with
new eyes and enthusiasm, and it was a
most rewarding excursion.

John is resident artist in the Ynys Mon
Geopark, and a small selection of his work
can be found through their web site:
http://geomon.co.uk/john-
hedley/4579812993

JW
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“Stand back — I’'m going to do
some science”

This short opinion piece arose out of a
chance visit to the recently opened
Bodnant Food Centre between Llanrwst
and Conwy (made after our AGM). In
trying to find a title for it I have borrowed
a T shirt slogan worn by my son the
following day — as it encapsulated a
feeling for me that as scientists we seem to
be not so much losing, but politely skirting
around, a battle with society and
particularly with our politicians, who don’t
seem to understand even remotely, what
we do, how we do it, and why what we do
matters.

Over many years | have railed at anyone
who is close enough to hear when looking
through the geology / natural history
section in a second hand book store I come
across “Healing with crystals”, or in the
astronomy section — “The Constellations
and your future” or some such errant
nonsense. Meanwhile we find creationists
sitting in positions of power, and the
politically correct or sensitive need to
present evolution as “only a theory”,
apparently just one amongst many.

How, you may well ask, can the simple act
of calling in for lunch at a thoroughly
pleasant and seemingly innocuous café
raise someone’s ire? On walking toward
the courtyard it is immediately obvious
that the “farm” buildings are not common
or garden traditional Welsh long houses,
there are much more substantial. Within
the courtyard itself the buildings are
clearly of an industrial scale, and reminded
me of sites in South Wales (in particular
the Aberdulais Gunpowder Works) and
closer to home, the Nant y Pandy Slate

Works near Corwen that some of us visited
last summer.

No surprise then to find that the very open
and thoroughly modern café is housed in a
refurbished and renovated old furnace
building. As you would expect given its
location all the signage is bilingual Welsh /
English — unfortunately the same equality
between science / belief is not apparent on
the information boards provided to inform
and educate the clientele with regards the
local history. There we learn the
following:

“The furnace at Pwll y calch

The blast furnace was established in the
early 1 8" Century. Water used to provide
power came from a mill race dated back to
Tudor times.

Sometime before 1830 an evil spirit
invaded the foundry destroying the quality
of the work. The workers were so
frightened, nobody would work there and
the furnace fell silent by 1841.”

No doubt at the time some of (probably
not all) the workers would have believed
in the work of spirits (miners after all have
long believed in the Tommy-knockers) but
to invoke spirits, as a factual proximal
cause of poor quality foundry work, rather
than postulate (even if only as a theory!)
poor or reckless management, or poor
feedstock, or an unskilled poorly trained
workforce, surely should not happen in the
21st Century.

Before any of us are in a position to offer a
correction to those responsible we do need
to have a reasonable (and preferably
rational) explanation that is better than the
spirit world. Perhaps we can start with the
name Pwll y Calch — the Lime Pool.
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Might pH have been an issue for the
processes going on at the time?

If anyone out there knows more about the
furnace works and what really happened
between 1820 and 1840 please let’s open
up a discussion here — and gather some
information to pass on to those
responsible.

KHN

App of the Month: Jurassic
Coast

With it being the start of a New Year and
the current cold, wet winter days I thought
I’d look forward to summer, to holidays,
and field trips.

The Jurassic Coast App allows one to
explore the Dorset Jurassic Coast World
Heritage Site from an offshore view point,
with panoramic images available from
Exmouth all the way through to Old Harry
Rocks near Swanage. The 95 mile section
is divided into 41 sections and each
panoramic view can be swiped left or right
to view the changing outcrops. All the
famous sites are there to see, including the
cliffs at Burton Bradstock, Lyme Regis,
Charmouth, Black Ven, the Purbeck Beds,
Lulworth Cove and Kimmeridge Bay to
name a few.

Alongside the
information is available at certain points
along the transect, by tapping the ‘i’ icon
in the bottom right corner. This includes
explanations of the view and in some
cases, the processes taking place.

panoramas, summary

10

Also provided with this App is a definition
and history of Pangea, alongside a
palaeogeographic animation of how the
continents split up and the Jurassic Coast
came to be located where it is today. This
is accompanied by a brief geological
history (or ‘A Walk Through Time’ as
they put it) of how the Jurassic Coast
formed geologically, again accompanied
by a nifty animation illustrating the
deposition and geological processes
(tilting and erosion) involved. In effect the
last 250 million years, up to the present
day, encapsulated in 33 seconds of
animation!

Perhaps we could do something similar for
our North Wales patch, if there is anyone

out there handy with computer

Gary Eisenhauer
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Undergraduate Research
Bursaries

The Palacontological Association’s new
Undergraduate Research Bursary scheme
is now open. Council has agreed that
Association funds should be made
available to  support
students who wish to gain experience of
undertaking  original  palaeontological
research during their degree. A weekly
stipend of £200 will be provided to each
successful student up to a maximum of
eight weeks, and it is anticipated that up to
ten awards will be made each year. the
scheme is open to undergraduate science
students worldwide;

undergraduate

Further details are now available on the
website:

http://www.palass.org/modules.php?name=p

alaeo&sec=awards&page=101000

or go to www.palass.org > grants and awards

> undergraduate research bursaries

The deadline is 24th February 2014.

Tim Palmer

Lancashire Mining Vernacular

For those of you on tenterhooks after the
last Newsletter needing to know who or
what “Hammer chompers”, and “Gussing”
are, the wait is over....

“Hammer chompers” are apparently the
steel driving rods, driven by hand using
two or three man teams — one holding the
drill steel and his mate wielding the

11

hammer, or mates if working “double
handed”.

“Gussing” 1s the act, often associated with
women, hauling sleds of coal by means of
a belt around the waist, and a chain or rope
passed between the legs (derivation same
as “gusset” perhaps?. It is perhaps more
generally known as “drawing”.

T pa

Littoral deposits lost due
to winter storms.

The four images that follow illustrate the
dynamism of the coastal environment
during storm conditions. The first two
images are taken 4 years apart from the
same location, looking northwards over
Cilborth beach towards Ynys Lochtyn,
Llangrannog (SN 311 543).

2010
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2014

2012

2014

The second two images are only two years
apart. These were taken down at beach
level and show a view of the northern cliff
face that can be seen in the previous
images. As a very rough estimate it would
appear that approximately 1 metre of sand
has been lost from this particular beach.

12

It i1s a matter of conjecture as to whether
the missing sand has simply been moved
into suspension, or offshore into temporary
shoals, only to accumulate back on the
beach in the months and years ahead.

It is apparently an ill wind that blows no
good however; as the newly exposed rocks
show a rich trace fossil assemblage (see
below for a typical example - scale bar
divisions in cm).

A similar loss of Welsh littoral deposits
has been recorded from Borth (see
http://www.bbc.co.uk/news/science-
environment-25865118) and elsewhere
around the Welsh coastline
(http://www.bbc.co.uk/news/uk-wales-
25737788).

KHN
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Abstract:
“Rhenium -  Osmium: A
geochronometer for the

petroleum industry”

Alex Finlay (Chemostrat)

to be delivered Wednesday 2nd April
(Pensychnant)

This paper aims to demonstrate the
application of Re — Os Geochronology to
petroleum geology through presenting the
results of a series of published studies
undertaken within the Jurassic
Kimmeridge Clay Petroleum system. Re —
Os geochronology is governed by the [
radioactive decay of 187Re-1870s over a
half-life of ~42 Ga. Within typical pyrites,
asphaltene (where ~95% of petroleum Re
and Os is located) and bitumen, Re is

Figure 1: A geochronological model for
petroleum generation in the West of Shetland

Basin based on Re-Os geochronology.

concentrated by an order of magnitude
compared to Os (e.g. pyrite contains ~100-
5000 ppb Re and 1-5 ppb Os and
asphaltene/bitumen contains ~0.5 — 20 ppb

13

Re, 0.05 — 0.5 ppb Os). This high Re:Os
means that, despite the geologically long
half-life, it is possible to utilise the Re —
Os system to date geological processes.

Black shale rock units are the typical
source for crude oil in many of the world’s
sedimentary basins. Establishing the
absolute age of source rocks provides
important chronologic constraints on the
evolution of the petroleum system. To
date, black shales have unequivocally been
demonstrated to be viable for precise
dating through application of the rhenium-
osmium (Re-Os) geochronometer. The Re-
Os systematics in black shales are not
disturbed by hydrocarbon maturation, and
therefore provides a geochronometer ideal
for dating the depositional age of
petroleum source rocks to further our
understanding petroleum systems.

A study conducted by Finlay et al., (2010)

undertook Re - Os analysis of both
Kimmeridge Clay Formation core and oils
from the North Sea. Biostratigraphic
analyses undertaken on both
palynological and micropaleontological
preparations of core samples from the

WEre
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Kimmeridge Clay Formation interval of
16/8b—A1. This biostratigraphic
interpretation places the studied section of
Kimmeridge Clay Formation, which
sourced the Miller Field oils, within the
Tithonian between the anguiformis and
kerberus biozones (146.3 + 4 to 147 + 4
Ma; Gradstein et al., 2004). The same core
samples underwent Re — Os analysis and
produce a model 3 Re-Os age of 145 + 17
Ma (Osi = 0.49 + 0.12 [the Osi is the
1870s/1880s at the time of deposition],
MSWD = 30 [a statistical calculation of
sample overlap with the isochron]). Ideally
a Re-Os age would have a MSWD of <I.
The large MSWD from this study relates
to the deepest sample having a slightly
more radiogenic Osi (~0.49) than the
remaining samples (~0.47). Regression of
all Re-Os data, barring this radiogenic
samples, yield a model 3 Re-Os age of 147
+ 13 Ma (Osi = 047 = 0.01, MSWD =
5.7), which is in excellent agreement with
the biostratigraphic results. As these core
samples are mature these results further
support previous studies that demonstrate
that Re-Os systematics in shale source
rocks are not disturbed by processes of
kerogen maturation (e.g. Creaser et al.,
2002; Selby and Creaser, 2005).

well

North Sea oil is predominantly sourced
from the Late Jurassic— Early Cretaceous
shales of the Kimmeridge Clay Formation,
which started to generate oil during the
Late Cretaceous (Cornford, 1998, and
references therein). The Kimmeridge Clay
Formation has radiogenic 1870s/1880s
(Cohen et al., 1999; Selby, 2007; Finlay et
al., 2010). Therefore as the generated oil
inherits the 1870s/1880s of the source
rock at the time of hydrocarbon generation
and migration, oils of the North Sea should
have radiogenic 1870s/1880s (>0.94—

14

2.45). However, a Re — Os study of North
Sea oils undertaken by Graham et al.
(2006) shows that oils from the Brent Field
(UK  North Sea) have
unradiogenic 1870s/1880s compositions
(~0.18). As a result, the Os isotope data
were used to suggest, controversially, that
a Late Jurassic shale containing an
unradiogenic 1870s/1880s, and therefore
different from the Kimmeridge Clay
Formation, was the source of Brent oil
(Graham et al., 2006). This conclusion
conflicts with a large body of research that
indicates that the oil is sourced from the
Kimmeridge Clay Formation.

extremely

The hypothesis that a separate source unit
formed the oils studied by Graham et al.
(2006) was tested by (Finlay et al., 2010)
through the analysis of oil samples from
the Central Graben, Moray Firth, Viking
Graben, and East Shetland Basin of the
UK North Sea. United Kingdom North Sea
oils sourced from the Kimmeridge Clay
Formation contain unradiogenic (~0.17 to
~0.48) and radiogenic (~1.04 to ~3.34)
1870s/1880s values. The unradiogenic
1870s/1880s values (which are similar to
those expected from mantle sources) are
spatially associated with the main basin-
bounding faults of the Viking Graben and
East Shetland Basin. In contrast, the
radiogenic  1870s/1880s are
associated with North Sea basins located
farther away from the basin boundary
faults. Finlay et al. (2010) suggested that,
as it is incredibly unlikely that a source
other than the Kimmeridge Clay
Formation supplied the Viking Graben
oils, crustal thinning and strain localization
within the Viking Graben and East
Shetland Basin are sufficient to have
allowed basin-bounding faults to propagate
to sufficient depth to act as conduits for

values
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mantle-derived fluids to interact with oil.
This hypothesis has further weight added
to it by previous geochemical studies of
different oil fields of the Viking Graben
and East Shetland basin supports this. For
example both the Miller and Sliepner
fields (Viking Graben) have high CO2
levels with a mantle like 613C values (~ -
5%o; Finlay et al., 2010; James, 1990).
Furthermore, a noble gas study of the
Magnus field revealed that 4.3 — 6.2 % of
4He and 9 — 12 % of 21Ne was sourced
from the mantle (Ballentine et al., 1996).

A further study of Re-Os oil
geochronology was undertaken on samples
from the West of Shetland petroleum
system. There are two principal models of
hydrocarbon generation in the Faroe —
Shetland Basin. The first “Motel model”
proposes that hydrocarbon generated in the
Late Cretaceous first stored in
fractured basement and deep Cretaceous
reservoirs,  later  re-migrating  into
Palacocene traps after they had been
deposited (Lamers and Carmichael, 1999;
lliffe et al.,, 1999). However, due to
hydrocarbon loss during the two periods of
migration, the known source units would
have to produce unfeasibly large amounts
of hydrocarbon to account for present day
reserves. Furthermore, there has been no
large  significant  development  of
Cretaceous reservoirs within the Faroe —
Shetland Basin. More recently, an
alternative model suggests that
hydrocarbon generation has been retarded
by overpressure and that multiple pulses of
hydrocarbon generation occurred during
the Late Cretaceous, Palacocene and
Oligocene/Miocene (Scotchman et al.,
2006). Re — Os geochronology had
previously been used to provide an
absolute age for the timing of petroleum

was
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generation within the Faroe — Shetland
Basin (Finlay et al., 2011; 68 + 13 Ma). By
collating new Re — Os data from bitumen
stained core from within the Faroe Sector
(well 6004/12-1) with the previously
published results from the UK Sector
(Finlay et al., 2011; Cuillin, Foinaven,
Schiehallion and Clair oil fields) it has
been shown that there are four pulses of
increased hydrocarbon generation at 72 + 5
Ma, 64.3 £3.5Ma, 53 £ 14 Maand 42 + 6
Ma (Finlay et al., unpublished data; Fig.
1). These dates remove the need for large-
scale hydrocarbon collection within
fractured basement and Late Cretaceous
reservoirs before re-migration into later
Cenozoic  reservoirs  (Lamers  and
Carmichael, 1999; Iliffe et al., 1999), and
therefore strongly support the timing of the
multi-pulse hydrocarbon generation model
of Scotchman et al. (2006).

This the
applicability of wusing the Re — Os
geochronometer to absolutely date the
timing of source unit deposition and
petroleum generation.  Furthermore, it
shows that, even when the Os isotopic
composition of oil has been disturbed, they
can still shed light on the history of the
petroleum system.

abstract demonstrates
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Book Review

“The Great Extinctions: What
causes them and how they
shape life”,

Norman MacLeod (2013), Natural History
Museum, London. £14.99.

“Norm” MacLeod is perhaps best known
for his regular contributions to the
Newsletter of the Palacontological Society
where he introduces the readership to the
finer points of quantitative analysis applied
to fossils. His is a world of statistics and
metrices, of algebra and of (let’s not be
afraid to say the other “M” word) ...
mathematics.

So, no surprise then that on Page 1 of the
main text we find the following:

“.the expected time to extinction can
be modelled by the following
equation:

Py(t) = (dt/l + b)’

Where Py(t) = probability of extinction
b = birth rate

d = death rate

t = time to extinction (in reproductive
cycles)

i = initial population size”

But don’t be put off — that is the last of the
(semi-) serious mathematics, and it is
given to make the point as to how
important initial population size is in
respect of risk of extinction. Something we
all  probably have an
understanding of, is given
rigour. There are certainly a lot of graphs

intuitive
statistical
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in this book, but they are used to illustrate
key points with clarity, and at no point did
I feel overwhelmed by data.

It is the academic rigour of this book that I
admired most. MacLeod has managed to
front up to controversy (bolide impacts v
flood basalt volcanism, the prospect of an
ongoing “sixth” mass extinction etc) and
present clear and unambiguous evidence.
The outcome is of course unsettling, in
that in searching for a common causal
mechanism for all extinctions, we are
possibly on a wild goose chase.

The book fills an important hole in the
available popular science literature. Recent
books by Dawkins and Fortey are
examples of the celebration of evolution’s
creativity, and life’s abundance. This book
addresses nature “red in tooth and claw”
and reminds us that just as life needs
death, evolution is fuelled by extinction.
Other than Benton’s recent book on the
end — Permian crises, and the myriad
publications charting the demise of the
dinosaurs at the K-T boundary; extinction
processes, and particularly those in the
Lower Palacozoic have been under
represented.

The illustrations in this book are excellent,
as is the quality of the reproduction. At
£14.99 from the Natural History Museum
(for the soft cover version) this is an
absolute steal.

KHN

References:

Dawkins, R. (2010) “The greatest show
on Earth”. Black Swan.



Cymdeithas Daeareg Gogledd Cymru — North Wales Geology Association

Fortey, R. (2001) “Trilobite: Eyewitness to
evolution”. Flamingo.

Benton, M. (2005) “When life nearly
died”, Thames & Hudson.
Reports:

North Wales

Association

Geology

Saturday 25™ January
““The geological record of climate change in
Antarctica”

Professor Michael Hambrey: Aberystwyth
University

The AGM was notable this year for the
offering of not one, not two, not even three
but four lectures to the gathered
membership. First of all IW’s
remarkable improvised introduction to the
geology of Ireland, including a description
of the Dalradian of Connemara, and the
paradoxical occurrence of widespread peat
limestone  bedrock. Eventually
however our Secretary turned up, bringing
Jonathan’s soliloquy to a close, and
bringing us back to the business in hand.

was

over

Following on from the AGM we were
lucky to hear what was a “Tour de force”
from Professor Hambrey, giving us three
talks in one, looking in turn at:

1) A description of the Antarctic
marine geological record going
back 34million years

2) A look at the working conditions,
wildlife and exploration history of
the Antarctic

3) A review of the likely effects of
ongoing anthropomorphic climate
change.
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There simply isn’t enough space in this
Newsletter to properly summarise the
breadth and detail of the information
offered in this talk — but some key
highlights for me were:

e Evidence for 34 million years of
southern hemisphere glaciation

e The statistic that the water locked
up as ice on Antarctica represents
80% of global fresh water reserves
(representing a 60m sea level rise if
it were all to melt)

e The absence of engagement from
the political establishment, and our
inability to take appropriate action
as atmospheric carbon dioxide
concentrations move towards those
associated with the Palaeocene /
Eocene thermal maximum.

Anyone particularly interested in this topic
would do to visit Aberystwyth
University's excellent web site devoted to
Antarctic science at
Alternatively
Professor Hambrey has published some of
his work recently in Geoscientist (2011).

KHN

well

www.antarcticglaciers.org.

Geoscience Wales Cluster

Meeting

12th Dec, 2013

“A Tale of Two Shales.”
Dr. Martin Evans,
Corporation

Anadarko Petroleum

In the present, fevered atmosphere
surrounding shale gas and its exploitation
through artificial stimulation (‘fracking') of
radiating, horizontal boreholes within
productive strata, any meeting on the
subject might expect to be popular, and so
it proved. What made this a bit more
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special however, was that it was addressed
by Dr. Martin Evans of Anadarko
Petroleum Corporation, a company with
considerable holdings in the USA and
many others world-wide. Martin graduated
from Aberystwyth University and studied
for his PhD in Wales as well, which gave
an interesting edge to a career being
played out in the international arena.

The talk was about why shale gas has been
a runaway success in the USA, but has not
provided the same level of activity or
interest in  other countries, most
particularly in Argentina where the Vaca
Muerta Shale is of similar age, maturity
and organic content to the big plays in the
Eagle Ford Shale of Texas. It was pointed
out, and it is an important point, that shale
gas is not a previously unknown or
mystical resource, but it is an example of a
tight reservoir, the petroleum
reserve stays in place without a seal
provided by another rock type. Pore
throats are very restricted, and the
permeability is very low indeed, which is
why artificially increasing the permeability

where

by inducing a network of fractures
(secondary porosity) is necessary for
production.

The big drivers of progress in the USA
have been the financial and physical
infrastructure services, the huge numbers
of very mobile drilling rigs and the levels
of skill in the industry and population - all
underpinned by the fact that mineral
reserves are mostly vested in landowners
and not the state. This is an incentive to
exploit reserves, compared with a driver of
'nimbyism' in other countries, and has
resulted in thousands of wells being drilled
and the creation of around 100,000 jobs in
the industry and services sector.
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It is also to be noted that huge reserves in
the USA and a widely dispersed
population are not necessarily found
elsewhere, but progress is expected in
Siberia, Libya and Australia in the near
future. In the Vaca Muerta of Argentina
however, a combination of overpressuring
of the shale formation, lack of appropriate
drilling technology, restricted development
capital, poor infrastructure provision and
low skills base have resulted in declining
production over recent years. The USA
model has its downside, of course, and
exploitation of indigenous reserves has
resulted not only in the country becoming
a net exporter of hydrocarbons, but in a
collapse of the price of gas to the extent
that it is virtually uneconomic unless gas
condensates are produced from the same
wells. This is a function of maturity, and
can be seen as a zonation of reserves from
mature, dry gas in the South through
condensates to oil in the North of the Eagle
Ford Shale sub-crop.

We also learned of how variability of

depositional environments and
sedimentology have been critical in
producing  suitable  formations  for
fracturing, such as interbedding with

carbonate-rich sediments which are more
brittle and easily fractured than more clay-
rich strata. Many of the arguments against
the technology relate to adverse effects on
shallower aquifers, such as contamination
and 'flaming faucets' which often turn out
on investigation to be related to long-
forgotten, corroded or poorly-completed
water wells which are now acting as
conduits - problems which can be avoided
by greater care in surveying a prospect.

The sheer volume of consumables required
- water for pressurising the formation and
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graded sand for propping-open the new
fractures, for example - is daunting, and
within a UK context would be extremely
difficult to manage or tolerate in our
densely populated island (even in the
'North-east', whichever side of the country
that is situated).

This was a most stimulating meeting, and
the questions from the audience were
wide-ranging and prolific, to the extent
that Martin required several top-ups of his
wine glass to keep going until the meeting
was closed to great acclaim.

JW

Publications relevant to
North Wales:

Thomas B.A., (2014) “In situ stems:
preservation states and growth habits of

the Pennsylvanian (Carboniferous)
calamitaleans based upon new studies of
Calamites  (Sternberg), 1820 in the

Duckmantian at Brymbo, North Wales”,
Palaeontology, Vol 57, Part 1.

Dates for Your Diary:
NWGA: Evening Lectures

Wednesday 2nd April 2014
Alex Finlay — Chemostrat

“Rhenium - Osmium: A geochronometer for the
petroleum industry” (sce abstract elsewhere)

Pensychnant, Conwy 7:30PM (committee
meeting before hand at 6:15PM - all
members welcome to attend).

Date to be confirmed May 2014
(Hopefully a Joint Meeting with

Geoscience Wales)
Alastair Welbon
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“Influence of shelf instability and marine
landslides on hydrocarbon exploration”.

Wednesday November 12" 2014
Joint Meeting with Geological Society of

London (North West Regional Group) and
Department of Biological Sciences,
Chester University

Chester University 7:00PM (Tea and
Coftee from 6:30PM)

Professor  Barry  Thomas, Aberystwyth
University
"The preservation of plants as

fossils - with particular reference to the Brymbo
Fossil Forest"

Geological Society of London —
North West Regional Group

5th March 2014, “Careers Fair, Manchester”

Further details
at:https://www.facebook.com/photo.php?fbid=
10152124492579857 &set=p.10152124492579
857&type=1&theater

17™ April 2014, “Geological factors in major

landslides and slope stability” by Professor
Steve Hencher, The Swan, Winwick WA?2
8LF

Manchester Geological

Association

Details available from the Society’s web site
at:
http://www.mangeolassoc.org.uk/indoormeetin

gs.htm

Wednesday 12 February 2014 at 19:00 - AGM
followed by Presidential Address:

“Quicklime, Cement and a Short History of
Quarrying” - Peter del Strother MBE,
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Wednesday 5 March 2014 at 18:30 - Joint
Meeting with the Geographical Association

“Living in Europe's Supervolcano: Volcanic
hazard and emergency management in the Bay
of Naples” - Dr Martin Degg, University of
Chester

Liverpool Geological Society

Details available from the Society’s web site
at:
http://liverpoolgeologicalsociety.org.uk/index.

php

11th Feb - Gerry Lucas on “Geology and
Scenery of Tenerife.”

20th Feb - Joint Meeting with the NW Group
of The Geological Society - Ted Neild on
“Learning to love the Meteorite”.

4th Mar - John Collinson on “4 Geo-Safari
Through The Kenyan Rift”.

16th Mar — “A Practical Introduction to
Fossils” with Joe Crossley - A National
Science Event.

25th Mar - The Distinguished Visitor's
Address by Professor Peter Styles — “Fracking
— The Truth!”.

of the

Herdman  Society

University of Liverpool

February 22nd 2014 - “Herdman Symposium”

Full details available at:
http://www.liv.ac.uk/environmental-
sciences/news/stories/title,391851,en.html#.Uu
A _vzZFDcv

Persons requiring further details or to reserve
places for this meeting (to track catering
numbers) should contact Helen Kokelaar by
email at: herdman@]liverpool.ac.uk

School pupils attend free, by arrangement.
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Institute of Quarrying (North
Wales Branch)

Tuesday 18th February 2014 starting at
6.30pm at the Lyndale Hotel Old Colwyn. “

Owen Francis of BAM Ritchies “Crossrail —
London”

Committee Contacts:

Chair and Website:
Jonathan Wilkins

Tel: 01492 583052

wilkins@ampyx.org.uk

Meetings Secretary:
Will Jones

Tel: 01492 453007

willjones6@gmail.com

Secretary:

Judith Jenkins

judith.sunfield@yahoo.co.uk

Treasurer:

Frank Buxton

francis62 @talktalk.net

Newsletter Editor:
Keith Nicholls

Tel: 01352 750925 or 07442 495534

keithhnicholls@gmail.com

or keith.nicholls@opusinternational.co.uk
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Call for Papers

2014 Annual Meeting — University of Leicester

“Palaeo’ to the People! — Fossils in the service of Man”
6" September (Conference), 7™ September (Field Trips)

Conference themes:

Applied Stratigraphy;

Archaeology;

Engineering Projects;

Forensic micropalaeontology;
Hydrocarbon exploration & production,
Museum Collections

Organisers:

Haydon Bailey and Mark Williams

Contact: conference@geologistsassociation.org.uk
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