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Chairman’s Message

I thought I must be in Heaven! Radio 4's "The
Now Show" making geological jokes at the
expense of lain Duncan Smith! Truly, an
epoch-defining event, and highlighting the
ludicrous situation where an unemployed
geology graduate should be diverted from
voluntary work at a local museum to stack
shelves in a supermarket. To say much more
would take me into realms of politics where |
do not wish to go, so | will end by asking why
the government should have higher education
as a goal for as much of the population as
possible, while simultaneously refusing to
admit that there are no jobs for them? The
policy is in any case flawed since support for
economically-relevant higher level studies is
reducing to the point that insufficient
candidates can now be recruited onto master's
degree courses such as hydrogeology and
biostratigraphy, which have become non-
viable and are closing. Presumably it is simply
cheaper to recruit foreign experts on a
piecemeal basis than to grow skills
indigenously.

Meanwhile, the sand saga continues in
Llandudno. Our councillors are now busily
making plans for the errant sand that blows
ashore at the West Shore to be transported to
the impoverished North Shore, which is at
least logical and a step in the right direction.
On the other hand, it seems that rivalry has
now broken out further to the East, where the
good folk of Llanddulas are complaining that
they have had to endure the assembly of plant
associated with the beach nourishment in
Colwyn Bay, while their own beach is eroding
to the point that structures are vulnerable.
What a tangled web, indeed.

Sand is now flowing ashore by the (derelict)
pier in Colwyn Bay, and further along the
promenade towards Porth Eirias, the new
watersports 'hotspot’. It is a very interesting
operation, which starts with the dredging ship
Barent Zanen hoovering up sand from offshore

areas nominated as having a surplus. At
present, according to the AIS location system,
she is hard at work near to the Douglas
production platform, although she also spends
time anchored much closer inshore when the
tide is high. When her hold is full, she comes
inshore at low water and hooks onto a long
steel pipe (some 75cm in diameter) which has
been laid from shallow water onto the beach,
where it rises to the level of the promenade
and joins a distributor line that has valve-
controlled outlets at various places along about
500m of shore. The cargo of sand is then
pumped, entrained with a huge flow of
seawater to the shore, where it spews out and
settles in a huge debris fan. Bulldozers play
with the newly created beach, and hey-presto,
no more waves attacking the prom.

It is interesting to note that the newly-dredged
sand is coarse stuff, particularly when
compared with the wind-blown (problem) sand
at Llandudno. | am sure it has something to
say about tidal processes. The other is that the
flowing water is winnowing out huge numbers
of tiny scallop shells, so there is obviously
great productivity, but there are also a few
broken, but larger, heavier shells that look like
the famously long-lived Arctica islandica.
None of the shells show any signs of life, and
all are detached valves, so | am sure it is just a
layer of debris that is being picked up. Oddest
of all, however, are very corroded lumps of
slaggy iron which are being produced. Their
origin is highly obscure, unless they are the
remnants of long-lost iron structures, discarded
ironwork, lobster pots or the remains of a
shipwreck. Strangely enough, | was asked at
work last year if we could shed any light on
similar metal-rich particles spoiling concrete
paving blocks made from marine-dredged
aggregate from the English Channel. Maybe
the same origin applies to both populations,
but 1 have no idea what it may be. Please let
me know if you have any ideas.

Jonathan Wilkins
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Articles:

Failure Under Pressure

Ground Engineering’s Slope Engineering 2012
Conference in November provided a good
opportunity for those engaged in this peculiarly
geotechnical problem to talk about their
experiences and learn from others. Where slopes
are created either by cutting or filling it is
incumbent on the designers to use good practice
and relevant codes in their design but such work
also requires an understanding of all the factors
involved and the application of what Professor
Burland refers to as “well-winnowed experience”.

Increases in water pressures or flows are often the
trigger for slope failures which threaten
individuals, the buildings which they occupy and
the infrastructure on which we all rely. Hence, they
are of growing significance at times of climate
change.

In investigating slopes which have failed, | have
always been relieved if water is evident since the
introduction of groundwater control measures can
have a significant part to play in the remediation.
However, it is vital that such control is applied to
the area or zones of the slip which the investigation
and instrumentation has shown to be most critical,
and that water pressures and flows are intercepted
or reduced before reaching them. It is equally
important that the collected flows are managed in a
safe manner.

In designing drainage measures it is commonly
assumed that they should address water pressures
above the level of the slip surface and of course this
should be done, but this intrinsically assumes that
this is the only source of such pressures and this
may not be so. This was graphically illustrated for
me when | dealt with a slip which threatened
houses at Darley Abbey to the north of Derby.
Remedial works design had proceeded on the basis
that both a berm at the slope toe and counterfort or
slope drainage would be installed to achieve the
design improvement. However, data acquisition
was limited by constraints on site access due to a
local perception that the slope was “ancient
woodland”.

One nearby borehole gave a hint that a small
artesian pressure may be present in the rock below
the site and this led to the incorporation of a small
number of relief wells into the design. When
woodland access was at last granted, a borehole
through the slip revealed that an artesian head
approaching 4m above slope surface was present in
the rock below the lower part of the 10m high
slope. At this point the trigger to the slip became
much clearer and this helped to explain both the
form of the slip and its link to precedent summer
rainfall in the land behind the slope. As a result,
many more relief wells were bored into the rock
and the resulting flows taken into the granular
trench at the slope toe.

Figure 1: Bwlich y groes, Bala — May 2011
sustained heavy rainfall gives rise to an artesian
issue from beneath a peat blanket. (Image —
KHN)

Water pressures from below a slip can be far
greater than those which would be assumed if a
maximum pressure equivalent to water at local
ground surface were assumed. They can be
dominated by the wider geological environment
above and behind the slip in the context of a low
permeability slope face or previous failure which
restricts or prevents pressure relief. These higher
pressures have often been the trigger for past
periglacial slips, and consequent residual shear
planes, as well as more recent failures and
tragedies.
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Figure 2: Slope failure adjacent to A5104 east of
Treuddyn, caused by heavy rainfall. (Image —
KHN)

It caused me to reflect on the importance of
knowledge of the hydrogeology of a slope when
considering the causes of landslip and their
solution. Hydrogeological studies coupled with
geotechnical investigation, instrumentation and
design could lead to the introduction of measures to
prevent the build-up of pressures which could
trigger failures. The costs of such studies and
measures pale into insignificance in comparison to
the financial and human costs which result from
ignorance, un-calibrated observation or hope that
the slope would not become unstable. The
acquisition of knowledge costs money but
ignorance costs both money and lives. If well
informed geotechnical engineers, engineering
geologists and hydro-geologists can make their
case to those in power at the administrative and
funding level then perhaps our technology will be
better seen as of great benefit to all in society. It is
what it saves, not what it costs.

Len Threadgold

This article was first published (in a slightly
abridged format) in the February edition of e-map
publishing’s Ground Engineering — and is reprinted
with their consent.

Clough Williams — Ellis:
Landscape visionary

Portmeirion is a model village situated in north-
west Wales that was built as a demonstration of
principle by the architect and polemicist Clough
Williams-Ellis (knighted in 1972). This article
explores the influences upon his work and the way
that his vision reached into other areas that are now
taken for granted in town and country planning,
landscape conservation and the geological heritage
of Portmeirion village.

Clough Williams-Ellis (1883-1978) spent most of
his childhood at his family's adopted home at
Glasfryn, near to Y Ffor, now a popular outdoor
activities centre. His father, a clergyman, was much
pre-occupied by rebuilding the main house on the
estate, which gave the young Clough an early
enthusiasm for building. Finding himself isolated
form the community by lack of Welsh, Clough and
his siblings spent a lot of time riding ponies on and
around the estate. However, during the
reconstruction of the house the family resided at
Abersoch, so it can be concluded that Clough was
well acquainted with the beautiful and varied
countryside, which at that time was very much
more remote than we find it today. His mother
belonged to the renowned Greaves family of the
Ffestiniog slate quarrying district, and had an
"instinct for beauty and form' (Williams-Ellis,1971)
such that 'she might stop and exclaim' ‘over an old,
grey boulder in a wall'.

In his autobiography, Williams-Ellis comments on
how his Grandfather Greaves amassed his fortune
at the expense of great disfigurement of the
Ffestiniog district, and a great inspiration to him
was his Aunt Hilda Greaves, who lived in Tanrallt
below the Tremadog cliffs and which property with
its fine prospect he much admired, although he
regretted the enclosure and reclamation of the
Glaslyn estuary and stated that he would like to
reverse that if it had been possible.

The Welsh idyll was brought to a close by his
removal to school at Oundle, where he comments
on the rolling English countryside with affection,
although it is its architectural heritage that he finds
particularly interesting. Moving subsequently to
Cambridge to study for the Natural Science Tripos
he found that he was not cut out for academia and
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abandoned his first year studies, eventually
enrolling at architectural school but leaving that too
when it became impossible to mix precocious
practice with tuition.

In 1908 he inherited the control of the old Williams
estate and house at Plas Brondanw, situated at the
point where Cwm Croesor met the Glaslyn estuary
before the construction of the Cob at Porthmadog.
This became his great preoccupation and the
anchor point of his philosophy regarding the
sanctity of landscape and its enhancement by
carefully designed architecture. Although he is
well-known for his buildings, he was also a
landscape artist, although not a plantsman, and
spent many years tidying and enhancing the
environs of Plas Brondanw.

Becoming ever more attached to the delightful
mountain landscape, he sought to prevent the
intrusion of unwanted development by purchasing
two adjacent properties, and thus controlling the
summits of the Moelwyns and Cnicht. He also
donated to the The National Trust for Places of
Historic Interest or Natural Beauty (known today
simply as The National Trust, established in 1894)
land on the ridge overlooking Llyn Gwynant and
Snowdon. It was his hope that 'State protection may
make natural beauty less precariously dependent on
private piety' (Williams-Ellis,1971) which led him
in later years to become a member of the
Government Committee set up to consider the
establishment of the British National Parks. During
the First World War he saw service in France and
Belgium, developing a taste for the rescue of
architectural fittings, for foreign travel and
lamenting the destruction of so much fine building.

He continued to rail against unregulated
development and wrote for the Manchester
Guardian newspaper that there was need of a 'co-
ordinated and compulsory development and
conservation scheme' and an ‘orderly and far-
sightedly managed national estate’ for both
economic and social reasons. After leaving war
service he mixed with the 'Knights Errant’ of town
and regional planning and a powerful social circle
of wealthy and influential clients whilst becoming
active in the newly-formed Council to Protect
Rural England and forming a similarly named body
for Wales in 1 928. His message was that
development should be an enhancement, and
lamented that beauty in the landscape 'because so

much of it is free, we are in danger of disregarding'
(Williams-Ellis,1928).

Against that backdrop Williams-Ellis searched far
and wide for a blank canvas upon which to develop
his ideal and landscape-enhancing demonstration.
He purchased St.Tudwal's islands, but found that
islands were too remote and inhospitable, so it was
a great surprise in 1925 to be invited to view an
estate just become vacant on the coast not far from
Plas Brondanw, which he purchased on sight and
continued for some time to augment with
neighbouring properties. This location, Aber-ia,
was all that he had dreamed of, with 'beetling cliffs
and craggy pinnacles, level plateaux and little
valleys' and 'a coastline of rocky headlands, caves
and sandy bays'.

He and his wife had been walking in Italy and were
greatly impressed by the small, vertiginous town of
Portofino upon which they had chanced
accidentally. Development proceeded piecemeal as
a consequence of the whole enterprise being self-
funded, growing initially from extremely amateur
attempts at running a hotel through the building of
properties for particular individuals for whom the
quiet, artistic and select social environment was
particularly conducive. With the closure of the
architectural business premises and London
residence at the outbreak of World War 2, the
Williams-Ellis family retreated permanently to Plas
Brondanw and Portmeirion (as the property had
been renamed) became an increasing diversion.

After the war, Williams-Ellis continued his busy
practice and to be influential through his positions
as planning advisor to Caernarvonshire County
Council, chairmanship of the Council for the
Preservation of Rural Wales, committee member
for establishment of the National Parks, Chairman
of the Stevenage Development Corporation and
author to the National Trust at their Jubilee. In
1951 the then Central Electricity Generating Board
proposed a major scheme of hydro-electric power
generation, which included the damming of Cwm
Croesor, about which many, and particularly
Williams-Ellis, were incensed.

Large meetings were held at which, amid great
scenic splendour, he would orate and castigate the
philistinism of the planners responsible (Jones, 1
997). Great celebration attended his 80th birthday,
held both outdoors and at Portmeirion. Sir
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Frederick Gibberd (principal archictect of Harlow
New Town) said in tribute that 'it is rare to find an
architect really sensitive to landscape' (Jones,
1997).

Williams-Ellis’ greatest achievement is
undoubtedly Portmeirion. In setting out the
development the architect clearly worked with,
rather than against the geological legacy offered by
the outcropping Cambrian Ffestiniog Flags
(Lingula Flags of years past). Portmeirion is set out
in a valley formed by an north easterly trending
fault, with flanking valley sides with near vertical
sandstone outcrop. Despite the previous name,
finds of macrofauna are few and far between in the
bedded quartzose siltstone and sandstone turbidites.
Ramsay’s “The Geology of North Wales" (1866),
makes fleeting reference (pg248) to “the Oleni may
be well seen in the grey slaty layers along the
estuary at Aber ia opposite Port Madoc”. While
macro-fauna are only present sporadically,
ichnofauna (ie tracks, burrows etc) in the form of
Planolites type burrows (see below) are reasonably
common.

Plate 1: Planolites type burrows preserved as
negative epi-relief traces on the base of turbidite
sandstone, Portmeirion (Image KHN)

The spectacular cliffs exposed on the foreshore are
listed as reference sections of the Ffestiniog Flags
in the BGS Lexicon.

Clough Williams-Ellis was unafraid to rely on the
strength afforded a foundation by the presence of
bedrock at outcrop, and frequently springs his
structures, buildings and arches direct from
bedrock (see the frontispiece of this Newsletter).
The presence of rock dowel reinforcement and
netted slopes indicates some locations where
Williams-Ellis  enthusiasm for his foundations

exceeded his grip on geotechnical design.
Williams-Ellis “benefitted” from the fact that he
was all of designer, checker, builder and regulator,
able to work on a canvas blank, other than the
constrictions of his imagination, the landscape and
the geology.

Portmeirion is Wales’ 4th most visited tourist
attraction, and the premier attraction in North
Wales. In 2011 nearly 250,000 visitors enjoyed the
unique environment that Williams-Ellis’ vision and
dedication created.

Perhaps the one failure of the philosophy that was
put in place at Portmeirion is its very “otherness”.
The village was established only as a tourist
attraction, with no provision for the day to day
needs of a working village — no butcher — no baker
— no candlestick maker; unlike villages such as
Portofino. If in some idealistic perfect future, all
planning and design was undertaken to the same
aesthetic standard, Portmeirion would lose its very
raison d’etre. Today’s visitors are drawn solely to
consider what might have been, rather than what
might be possible.

References:

Jones, J., 1997, Clough Williams-Ellis, the
Architect of Portmeirion, Seren Publishing.

Williams-Ellis, C., 1928, England and the Octopus,
Council for the Protection of Rural England,
London, Geoffrey Bles

Williams-Ellis, C. , 1971 , Architect Errant. The
autobiography ~ of  Clough  Williams-Ellis.
Portmeirion Ltd. , 291 pp.

Ramsay A.C. , 1866, The Geology of North Wales,
Geological Survey of Great Britain, London, 381
pp & plates.

Jonathan Wilkins and Keith Nicholls

This article was first published as a Poster
Contribution to the Geological Society Conference
on Geotourism, organised by the History of
Geology Group at Burlington House, 2012.
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Natural Resources Wales
Cyfoeth Naturiol Cymru

A new force for the environment of
Wales.

Natural Resources Wales /Cyfoeth Naturiol Cymru
from 1st April 2013 will continue the work of
CCW in protecting and managing the country’s
diverse geology, alongside the work of
Environment Agency Wales in reducing the
environmental impact of industries in Wales and
Forestry Commission Wales in developing the
forests of Wales. It will also provide unified
environmental advice to the planning process and
to the development of new legislation — helping to
simplify regulation and encourage investment,
whilst safeguarding the environment of Wales.
Initially it will comprise about 1,850 staff. It will
bring together CCW geologists, along with
hydrogeologists and geomorphologists from
Environment Agency Wales currently specialising
in water resources issues, managing river process
such as flooding and contaminated land
remediation and staff engaged in flood defence
design, construction and maintenance bringing
detailed knowledge of fluvial processes into the
mix.

Land management within the Forestry Commission
Wales will also form part of the available resource
to geology in Wales. From the outset, current
legislation should ensure the continuation of the
geoconservation function. Inevitably, the
integration will present a number of challenges, but
existing contacts will remain the same as no major
restructuring of who does what is planned at the
outset. However, bringing a wider range of
scientific and other disciplines into a single body
offers some opportunities for development of
geodiversity and geoconservation work, but there is
unlikely to be an overnight revolution in the way
each of the different aspects of the new body’s
roles are managed and undertaken, rather a gradual
evolution process.

Opportunities for geoscience development include:

e Linking hydrogeological knowledge to the
geodiversity role;

e Enhanced understanding of process-based
fluvial/coastal geomorphology and
hydrology expertise including modelling
(critical to  the  management  of
fluvial/coastal sites and systems); working
on a river catchment scale, managing sites
in their environmental and economic
setting/context;

e more efficient site monitoring,
management and  development -
particularly for public amenity and
education — on the many FC Wales
landholdings where geodiversity and other
conservation interests occur; in addition
on those sites, better access to specialist
machinery and vehicles;

e integrating SSSI (GCR) and RIGS
networks into a national resource,
managed centrally but developed fully for
scientific and educational use and for
public amenity and social benefit;

e harnessing the new organisation’s geo-
expertise on a landscape scale, integrating
geological, geomorphological,
hydrogeological, hydrological and soils
expertise (e.q. remediation of
contaminated land in a geodiversity
sensitive fashion);

e dealing with climate change in a more
comprehensive and integrated manner (the
new body will have peat, soil,
hydrology/hydrogeology and climate-
change specialists).

There are opportunities and challenges ahead for
geosciences within NRW but this new body will
face many financial and practical challenges. As
the only body with a statutory remit for
geoconservation in Wales it could build on the
impressive achievements of CCW and its partners,
but this can only be achieved in a context of
economic and environmental sustainability.

Cathy O’Brien
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BGS Summer Work

Placements

The British Geological Survey (BGS) will be
recruiting earth and environmental science students
for voluntary work, during the 2013 summer
vacation, to assist with geochemical sampling in
southern England. Fieldwork will involve the
systematic collection of geochemical samples for
the G-BASE project.

Applicants need to have a high degree of
commitment to fieldwork, be able to traverse
difficult terrain and work in all weather conditions.
Sampling is undertaken by students working in
pairs and will involve map work, walking long
distances, and carrying equipment and samples.
Students work a six-day week and will be expected
to undertake evening work as necessary. It will not
be possible for students to take time off during their
period of employment, except in an emergency.
The work will give successful applicants an
opportunity to gain valuable experience in the more
practical aspects of geology and geochemistry.

Accommodation (self-catering) will be paid for by
BGS but students will be required to pay for food.
A standard subsistence allowance of £30.00 per
night (£210.00 per week) will be paid, based on
each overnight stay. Posts will be available from
June to September 2013 and preference will be
given to those available for a minimum of four-six
consecutive weeks. Application forms and further
details are available from your departmental
secretary or from the BGS web site
http://www.bgs.ac.uk/news/vacancies.html

If your application has been successful you will be
contacted at the beginning of May by one of the G-
BASE team leaders to discuss details of the
voluntary work further.

The closing date for summer 2013 applications is
Friday 12th April 2013.

Discussions:

What’s this then? (Issue 75 —
February 2013)

Keith Nicholls writes:

I think Lyn’s objet d’interest is indeed a trilobite
trail. It is possible to add a little detail and
conjecture — based primarily on its recorded
location.

Detailed taxonomic description of trace fossils is
sometimes made difficult by the overprinting (what
trackers call “registration”) of one trace on top of a
previous feature. In this case | think it is possible to
discern three separate features, overprinted one on
top of each other, as shown below:

Original photograph — Lyn Relph

| suggest that these are Rusophycus (igen.) — the
resting trace associated with trilobites, rather than
the actual grazing traces associated with the more
widely recorded Cruziana (igen.) ichnofossil. It
appears that there is an original (blue) imprint,
which has been overprinted by a later trace (shown
in red), and this in turn overprinted by the yellow
imprint (after the creature has moved forward a few
centimetres).

The location of the find is important, allowing
some degree of confidence in this assertion. In
1970 Crimes wrote a seminal paper (Crimes, 1970)
recording the ichnospecies Cruziana furcifera
(d’Orbigny) and Rusophycus from the Lleyn
Peninsula. Specifically Cruziana furcifera is
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recorded from Trwyn llech-y-doll and Rusophycus
from Parod Mawr.

Reference:

TP Crimes (1970), “The significance of trace
fossils in  sedimentology, stratigraphy and
palaeoecology with examples from Lower
Palaeozoic strata™, in “Trace Fossils” eds TP
Crimes and JC Harper, Geological Journal Special
Issue No 3, Seel House Press, Liverpool

Dry Stone Walls (Issue 75 -
February 2013)

Lyn Relph writes:

The earthquake on the 19th July 1984 Magnitude
5.4 depth 20.7km caused miles of dry stone wall to
collapse especially across the mountains. Repairs
took many months of very hard work, and some
were never rebuilt.

One approach to rebuilding was to test the end of a
gap, maybe 10-15 meters wide, with a good push
on the standing end. This often caused another 5
meters or so of unstable wall to collapse with a
thunderous roar which echoed off the cwm sides.
The stones and boulders which comprised the wall
did not fall in a tidy row alongside the line of the
wall but rolled a long way down the slope. The
land being too steep to safely use a tractor the
stones to be thrown or carried manually back up the
hill before the wall could be rebuilt. Many were
rebuilt without the hearting but are still standing
today, nearly 30 years later. Some of the mountain
walls are probably hundreds of years old.

Editor’s Note:

A day forever etched in the memory of Welsh
geology — that was the day both your editor and Dr
Andy Plater (see below) graduated from University
College Cardiff!

Further details on the nature of the event are
available on the BGS website at:

http://www.earthguakes.bgs.ac.uk/macroseismics/I|
eynpeninsula_macro.htm
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Abstracts:

April 24th 2013 — Pensychnant

Professor
Liverpool).

Andy Plater (University of

“Particle size evidence of recent coastal change”

Detail on environmental response to changes in sea
level and coastal geomorphology can be obtained
from high-resolution particle size analysis of
Holocene core samples. This information spans
timescales of operation from ‘instantaneous'
sedimentary processes to long-term evolution over
thousands of years. Two case studies are
examined: (i) the historical evolution of the Dee
estuary, UK and (ii) barrier regime dynamics of
Pescadero lagoon, California. The Wirral
saltmarshes of the Dee estuary are known to have
undergone rapid accretion following navigation
works at the head of the Dee estuary. The
sedimentary record provides an excellent
opportunity to test particle size models of estuary
evolution as a function of sediment surplus, i.e.
infilling of accommodation space, whereby the
shape of the particle size distribution is interpreted
in terms of 'settling' and 'traction' load deposition
across the tidal ramp. The same principles are
applied to the second case study in which back-
barrier sedimentation is controlled by barrier
integrity and volume.  Here, changes in the
seasonal opening regime of the coastal barrier
beach can be determined, as well as
geomorphological recovery from a storm/tsunami
event. A wider consideration is also given to the
importance of chronology in understanding the role
of extreme events, seasonality, and tidal cyclicity in
driving the sedimentary evolution of saltmarsh and
mudflat environments.

Wednesday May 15"

Professor Bill Fitches
“The Geology of the Isle of Man”
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Abstract awaited - but for information the
following summary of Manx Geology is available
on line at:

http://www.manxgeology.com/

“The geology of the Isle of Man provides a
fascinating insight into 500 million years of Earth’s
history. The Island is only a small remnant of a
once mighty mountain range formed when the
continents of Europe and North America collided.
Prior to that the area lay in an ocean thousands of
kilometres south of the equator at a water depth of
several hundred metres. Over time the area drifted
northwards experiencing as it went huge variations
in sea level and climate such that at one time desert
conditions prevailed whilst at another it was part of
a shallow tropical sea. On the way to becoming the
Manx landscape we recognise today, it has been
split by earthquakes, ignited by volcanoes,
smothered by ice and exploited by man.”

June 9th 2013 — Field Visit to Cadair Idris

Led by Graham Hall, Coleg Merion Dwyfor,
Based on the Cregennan Lakes and the mountain
ridge of Pared y Cefn Hir

An itinerary displaying a variety of igneous
intrusions, lavas and pyrocalstic rocks associated
with the Cadair Idris volcanic centre.

Particularly interesting features are:

The microgranite magma chamber with a
spectacular xenolithic margin

Fining-upwards sequences of pyroclastics,
representing a sequence of rhyolitic eruptions

Coarse beds of volcanic debris thought to be
lahar flows

Basalt lavas containing specular haematite, once
mined on a small scale as iron ore

Mudstones intebedded with the volcanics which
contain fairly abundant graptolites and occasional
trilobites.

We would follow a circular route, climbing to the
ridge of Pared y Cefn Hir, then returning across
lower ground. The mountain walking to see the
most interesting outcrops is quite rough and steep
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in places - so the itinerary can be varied if
necessary to keep to well-marked footpaths.

Please contact Cathy O'Brien to register your
interest and receive full joining instructions.

Reports:

North Wales

Association

Geology

Wednesday 20th March 2013

Evening Meeting, “Geology and Railways -
Penmaenmawr Quarries, 1830-1960” by Keith
Jones

This presentation came in two parts. Initially we
were treated to an igneous (or was it metamorphic)
petrology masterclass from our very own Jonathan
Wilkins. Jonathan established the framework with
which to get a geological grip on the rocks of
Penmaenmawr. They are not granite, but a
significantly altered micro-diorite with Caledonian
age prehnite / pumpellyite facies metamorphism
having reset the radiometric dates of much older
igneous intrusions.

Having made his point quire convincingly Jonathan
handed over to Keith Jones who has lived and
worked in and around Penmaenmawr in quite the
“man and boy” style, and has a remarkable
historical knowledge of the development of the
Penmaenmawr quarries. It is fair to say that the
audience was absolutely rapt. The story of the
Penmaenmawr quarrying industry — led by the
Darbyshire’s - is very much a story of economics,
of industry, and of our own social history.

A little “off topic” perhaps for any pure geologists
expecting chorus and verse on geology, but a
hugely enjoyable talk, and as is customary followed
by interesting and lively debate.

KN

Liverpool University — Herdman
Society

16™ February 2013
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6 talks delivered over a full day’s conference —
very well organised by the University Students.
This report has been prepared by Julian Bridges
Keith Nicholls and Frank Buxton.

Again a delight to have the chance to enjoy a full
day of top quality rocking, the vast lecture theatre
seemed even fuller than in previous years, as we
settled down for the three morning talks.

First up, what is in fact one of my favourite fields
of earth science, asteroid impacts. Most geology
proceeds at a pace so slow that it is possible to
evolve into a different species before anything
interesting happens. Even Cath’s volcanics
generally take weeks or months to do their stuff,
but for those with a short attention span, something
that is all over and done with within 20 seconds has
got to be right. We had a bit of Tunguska 1908, a
bit of Chicxulub 65 Ma ago, with all the impressive
facts and figures and modelling you could desire.
After doing fried dinos and some nuclear tested
wooden houses to emphasise how exciting the next
big one would be, (1 km plus impactors estimated
to be approx. every 2-3 Ma) there was a bit of risk
analysis and some ideas about the possibility of
deflecting any incoming lumps of builders rubble
left from the formation of the solar system. I’ve
seen a number of these clever ideas, but I’m sure
the only way to achieve anything would involve a
major Hollywood star and some good cgi effects.

Our man, Gareth Collins from Imperial College,
also included some “hot off the press” stuff from
the Chelyabinsk meteor which happened less than
24 hours previously. Interesting to compare two
extremely reliable sources, ie Cath’s notes of the
lecture, and Wikipedia, because in the six weeks
since the event, the asteroid has grown in diameter
by an order of magnitude to around 20 m, and the
mass has grown two orders of magnitude to 11000
tonnes. It’s the first sizeable splat to have been
comprehensively recorded, and should keep PhD
students toiling over Russian dashcam videos for
many years. The best thing about this of course,
was that something big enough to break all the
windows in six cities sneaked up on us unnoticed,
while everyone was more interested in the one that
passed inside the orbit of geostationary satellites
The only black mark was the complete lack of any
mention of Nordlingen in Bavaria, where a 1 km
impactor generated both a 25 km diameter crater 15
Ma ago, and a splendidly comprehensive museum
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staffed by friendly Deutsche Hausfrauen which
may have been created much more recently. Never
mind Barringer crater in Arizona, this is our local
one, it comes complete with a medieval town full
of cake shops, and | strongly recommend a visit.

After coffee and helping myself to as many packs
of biscuits as any of the undergraduates, (some
habits die hard!) Roger Benson of Oxford took a
look at Mesozoic fauna evolution and biodiversity.
The guts of this seemed to be the hypothesis that
species diversity and evolution were driven then, as
they appear to be today, by the range of
environmental habitats available. The paucity of
the fossil record was also considered, as we don’t
have a full pack of cards to draw from, then how
can we make conclusions about abundance / rarity
of any particular species or evolutionary process.
Also stuff about the creatures of the vasty deep
being better adapted to survive changing conditions
than those of us who had evolved to shallow water
niches, which were more likely to suffer
environmental change, possibly at speeds quicker
than those with which we could evolve to cope. Oh
yes, and biodiversity was probably greater in the
temperate latitudes, rather than in the tropics as is
the case today.

Last up, and I’m looking forward to lunch, Fergus
Gibb from Sheffield on the end Permian mass
extinction. 250 Ma ago, this can be correlated with
the eruption of the Siberian Traps, and the general
horribleness bought about by vast amount of gas
emissions, including carbon dioxide, sulphur
dioxide and halogens. The climate change caused
by this puts our current problems rather into
perspective. Although things are not currently right,
witness the pre-Easter snows and the cancelation of
Bala regatta, we are not yet facing equatorial
seawater temperatures of 40 plus degrees. This
drove marine reptiles and amphibians to the higher
latitudes during the early Trias, only returning to
lower latitudes later in the Trias. (thinks... what
were the mechanisms of amelioration?)

Although someone else is covering the afternoon
session, | have to point out one important error in
the final volcanics lecture. Ed Llewellin from
Durham gave a splendid talk, including film from
Sromboli, but there was a definite lack of
professionalism as he did not mention
L’Osservatario, a restaurant at the foot of Stromboli
where Cathy and | were able to sit on the terrace, in
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the warmth of the evening, eat and drink to our
burping fill, while watching a live volcano
erupting. That was very important, and like
Nordlingen, its our local one, and not to be missed.

Julian Bridges

“Nuclear Waste: Geology has a better answer”.
by Professor Fergus Gibbs (Sheffield).

Nuclear Waste and where to stick it - part two? |
wondered as, with a mixture of anticipation of good
news, and an uncomfortable anxiety that yet again |
would be disappointed in my hopes, | settled to
listen to Professor Fergus Gibbs from the
department of materials science and engineering at
the University of Sheffield.

First of all he mentioned that as geologists we are
accustomed to thinking in timescales of millions of
years between events. Compared to which, the half
lives of all the nuclear wastes that are currently
being produced, or are being stored around the
World, even the extremely long half lives which
the most hazardous of them possess, simply fade
into insignificance.

He then told us of the present thinking of disposal,
describing in detail the currently accepted wisdom
of very large underground repositories. Quite apart
from any local opposition to such an enormous
scheme on one's doorstep, he described several
engineering features, as well as the cost, of these
quite extensive and elaborate solutions to the
problems of disposing of our nuclear waste.

Then he told us of an alternative. A much cheaper
alternative, which did not involve digging long,
sloping tunnels into mountains, big enough to take
the lorries carrying the nuclear waste containers,
and excavating large caverns, and then worrying
about leakage, into the water table, etc. Professor
Fergus solution to the problem had all the hall
marks of a brilliant idea. Rather than collecting all
the waste in one huge underground repository, he
suggested doing it separately, using:

Deep Borehole Disposal.

We already have the technology to drill fairly deep
holes in the ground. And if we could drill them
deeper, say about 10 - 14km, then he felt that it
should be possible to get so far below the water
table, that a depth could be reached where the
salinity of the ground water above the bottom of

13

such a hole would be such as to prevent any
upward egress of contamination into the upper
water table, should the radioactive material buried
at the bottom of such a hole start to leak. These
boreholes would be about a metre in diameter and
various methods of sealing the waste in were
mentioned. Sealing the hot and fiendishly toxic,
radioactive plutonium mentioned in 'nuclear waste
and where to stick it', in its very own melted rock
chamber several miles underground at the bottom
of a very narrow shaft that was filled with concrete
etc, seemed to be an eminently sensible suggestion.
And that, as was pointed out to us all, would be
much harder if not quite impossible for terrorists to
steal, than simply storing it all in the very large,
relatively open, and insecure? environment of the
underground repository.

Incredibly he mentioned one of the arguments
against his idea. There would be no possibility of
any future retrieval of the waste! But if we go along
the nuclear option for our power generation then
we shall still be producing fresh radioactive waste,
so what possible reason could there be for anyone
to want to retrieve old waste? Ah, but any stick will
do to beat a dog! There has already been so much
time, energy, and money, invested in these large
repositories that to suddenly change tack now
would mean that it had all been wasted...

These boreholes could be sunk, Professor Gibb
continued, the material sent down, and within only
a matter of months the surface could be returned to
normal. With boreholes only about a metre in
diameter, and only a few metres apart, it was felt
that the material could even be stored on the site of
the power stations themselves. What could possibly
be safer than the really nasty stuff sealed at the
bottom of a ten mile deep hole that has been
backfilled, and was already on the secure site of a
nuclear power station!

| feel that here | must mention a really good long
term planning feature that was pointed out to us
when | joined a guided tour round a working
nuclear power station in the North East of England,
quite a few years ago now. The sites for these
power stations were deliberately very much larger
than one would have thought necessary, and the
reason? No! Not in case of an accident! The
nuclear power plant was expected to have a
productive life of about thirty years. Consequently
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as it passed middle age, construction of a new
power station on an adjacent vacant plot would be
started, with all the required connections;- railway
lines, roads, the national electricity grid, with its
high voltage switching, and pylons etc, already in
place and on-site.. The sites were made
deliberately large enough for four power stations to
be built. It was felt that ninety to a hundred years
after the site became productive, the first site could
safely be cleared and the cycle started all over
again.

Back now to the lecture...

Although we may not at the moment have the full
technology to drill holes this deep on a fairly
regular basis, it was felt that with the right political
will, imagination and backing, the problems could
be overcome. A “light at the end of the energy
tunnel?” Methinks yes!

The forest of hands that greeted his, "Any
Questions" was by far the largest and most
enthusiastic of the day. Disappointingly however,
as we were already running late, the organisers told
us to "Please save your questions and speak to
Professor Gibb during the coffee break"...

Frank Buxton

Editor’s note — a subject always likely to divide
opinion. My personal view having listened to the
same lecture can be summarised by the following
two questions:

“Have you taken leave completely of all your
senses?”” and “What could possibly go wrong?”

“The Mediterranean: Mare Nostrum of Earth
Sciences” by Professor Cor Langeris (Utrecht).

This was an extremely thorough introduction to the
Mediterranean’s history over the last 23 million
years. Observations from deep geophysics reveal
how plate tectonics works, tearing the floor of the
ocean apart, and driving the collisions that have led
to the formation of the Alps and the Atlas
Mountains. However, the rocks do not only record
the stories of collision, but also the climactic and
environmental record of Milankovitch cycles
recorded in spectacular coastal sections.
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“Bubble, bang, burp! Big experiments in
volcano physics” by Dr Edward Llewellin,
Durham.

Boys and their toys! Ed Llewellin has perhaps one
of the best jobs in Earth Science research. In this
introduction to the science of volcanology we were
shown his large scale experiments (carried out on
quarry benches rather than on laboratory benches).
We saw how rheology in magma chambers defines
volcanic eruptions, controlling how gas bubbles
move, merge, and eventually erupt.

The climax of the talk was perhaps a little
disappointing however, with the bench scale
experiment using carbonated soft drinks and sugar
definitely being more like a burp than a bang!

Keith Nicholls

Geoscience Wales Cluster Meeting, Conwy
21% March 2013
by lan Sharp of Statoil

Geoscience Wales have a carbonate theme for their
cluster meetings at present, which makes for very
useful thematic discussion - and it should be
remembered that the world's largest petroleum
reservoirs are hosted in carbonate formations,
meaning that this branch of study has enormous
relevance for future supplies as well as present
production.

The February lecture was given by lan Sharp of
Statoil and covered work that he was involved with
in developing models from outcrop studies in the
Iranian Zagros mountains of the prospects being
drilled in the Zagros foreland basin to the south-
west. All of the thick carbonates in the area derive
from sedimentation in the Tethys Ocean, which has
closed and been subjected to inversion as a
consequence of collision by the African continent.
The northern margins of basin have been formed
into a spectacularly folded and uplifted mountain
belt which is deeply dissected by river incision and
presents one of the finest landscapes on the planet
for the interpretation of large scale folding and
faulting. The location on the borders of Iran and
Iraq makes it a politically tense area, and in recent
years has been closed completely to western
interests, even where collaboration was part of the
organisation.
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What can be determined by drilling and seismic
investigation is quite naturally limited and
somewhat speculative, even when well-done, but
here is an almost unique juxtaposition of reservoir
formation at depths of 1000-5000m with a superb
pseudo-3D section of the same formation just 40km
to the north-west. In particular it was possible to
make a conventional geological survey to
determine depositional, diagenetic and structural
variability which would relate closely to the models
being built up from drilling that would define
targets controlled by lithology, dolomitisation and
fracturing - which are the key parameters that
determine the storage and production of
hydrocarbons. Because time and resources were
limited, and some exposures were kilometre scale
cliffs, it was decided to augment traditional
outcrop-based work with virtual-reality methods,
e.g. laser-profiling. Thus it was possible to capture
large areas of outcrop in high resolution that could
be examined in the lab by objective image
processing methods for comparison with fracture-
intersection surveying from the field. During this
work a large number of natural seeps and bitumen
deposits were discovered, and these occurrences
were what highlighted the petroleum potential back
in the early 20th century and led to the formation of
the Anglo-Persian Oil Company.

This was a very interesting talk, not least because it
involved discussion of where the porosity to store
the petroleum originated, in reefs built by rudist
corals for example, in dolomitised areas controlled
by systematic and large-scale dolomitisation of the
carbonate (driven by magnesium-rich fluids
circulating from the hydration of major ophiolite
bodies obducted onto the continental margin,
perhaps?) which was enabled by tectonic fracturing
of the rocks during collision. My chief reservation
regarding the fracture modelling was whether the
obviously highly tectonised formation could act as
a proper analogue for the basinal areas. Sadly, this
work which was intended to act as the cornerstone
for further work in exploration, field development
and stratigraphic modelling has been halted by the
political animosity generated through heavy-
handed and misguided imperialist aggression (my
words alone). Whatever your views on the
exploitation of hydrocarbons to sustain modern
commerce and technology, this is also excellent
academic work on crustal evolution and it is to be
hoped that it will be continued in happier times to
come.
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Cluster meetings of Geoscience Wales are open to
non-members, but if you do attend, please offer a
donation for the refreshments provided.

Jonathan Wilkins

Report on Conference:

“Volcanoes, impacts and mass extinctions”
Mineralogical Society of Great Britain / Natural
History Museum, London

27th - 29th March 2013

This conference brought together a broad range of
scientists to discuss things of a catastrophic nature.
As with many such multi-disciplinary events it did
serve perhaps to illustrate the differences between
the groups. So in the red corner — we have the
volcanologists...”all extinctions are caused by
Large Igneous Province Eruptions” (LIPS). Their
response to the comment “What about the end —
Ordovician?” was “You geologists just have looked
hard enough yet...”. In the blue corner — we have
the astronomers....” All extinctions are caused by
Oort Cloud Comets”, “But there is only one clearly
identifiable impact associated with an extinction —
and we don’t believe that anymore...” Well, you
geologists just haven’t looked hard enough yet...”

Both groups were able to furnish data, and
graphical “evidence” to support the position, but at
one point the debate did get down to trading
philosophy of science quotations as to what exactly
constitutes evidence, and whether the debate is best
served by Popper’s “Inductive/ Deductive
Reasoning” or whether or not Kurt Hahn’s
“Paradigm Shift” was more appropriate.

“Well then,... ” | hear you ask — “what about the
rocks? What do we know that’s new?”

First thing that was apparent to me was that if your
interests are in the Lower Palaeozoic - this
community of scientists looks at you with pity. All
the research is being carried out in the Mesozoic
and Caenozoic — and in particular the at the
Cretaceous / Tertiary boundary. Outcome of this
research — the Chixculub crater in Mexico and the
Alvarez iridium layer in Italy and the associated
textite horizons post-date the main extinction
episode (by about 300,000 my). The Killing
mechanism now seems to be ecosystem collapse
associated with the eruption of the Deccan Traps.
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As Roger Spicer from the OU put it — “The impact
was a further irritant to an already absolutely
furious ecosystem”.

A date to note in your diary perhaps is November
19th 2014 — when according to one of the speakers
— one of the known big extra-planetary objects is
expected to cross the orbit of Mars — with perhaps a
1 in 1000 chance of actually hitting it. Couldn’t
help thinking that that would be a particularly sad
end for the Mars Explorer missions — being hit by
an asteroid...”What are the chances?” — well about
1in 1000 it would appear!

KHN

New Publications:

Donovan S.K., (2013) “Misinterpreting by
localism: transposing European geology and
tectonics onto Jamaica and the Antilles” Article in
Press, Proceedings of the Geology Association —
read it — it really does have a significant link to
North Wales!

Rowberry M.D., (2012) “A comparison of three
terrain parameters that may be used to identify
denudation surfaces within a GIS: A case study
from Wales, United Kingdom™, Computers and
Geosciences, Vol 43 (June 2012).

Hemer, K.A.; Evans, J.A.; Chenery, C.A.; Lamb,
A.L.. (2013) “Evidence of early medieval trade
and migration between Wales and the
Mediterranean  Sea  region”.  Journal  of
Archaeological Science.

Dates for Your Diary:

NWGA: Evening Lectures

Wednesday 24th April 2013

“Holocene Sea — level change”

by Professor Andy Plater of the University of
Liverpool (see abstract elsewhere in this
Newsletter)

Wednesday 15th May 2013
“Isle of Man Geology”

by Professor Bill Fitches
University (see abstract elsewhere in
Newsletter)

of  Aberystwyth
this
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Unless noted otherwise arrangements for NWGA
evening meetings are as follow:;

Pensychnant, Conwy 7:30PM (committee meeting
before hand at 6:00PM — all members welcome to
attend)

NWGA: Summer Field Visits

Sunday 9™ June 2013
“Dolgellau”
Led by Graham Hall — see Abstracts

Sunday 14th July 2013
“Cwmorthin”
Led by Jonathan Wilkins

NEWRIGS Evening Meetings

May 13th “Mostyn area -tufa beds”; Arrangements
TBC

July 8th “Wirral - Trias sandstones Caldy and
West Kirby and glacial deposits Thurstaston™.
Meet car park Hawarden for 6.00pm

August 19th “Waterfall and Llyn Llyncaws -
glacial features Llanrhaeadr ym Mochnant off the
Oswestry Bala road”. Meeting time 6 or 6.30 in the
village TBC.

Sept 9th Halkyn Mountain with AGM in the Blue
Bell after.

Joining Instructions contact
Meetings Convenor:
curlybear100@hotmail.com

Manchester

Ray Humphreys

Geological
Association

Saturday 18" May 2013

Field Visit
“The Namurian of Dinckley Gorge (River Ribble,

near Ribchester) and the Quaternary of
Brockholes™
Sunday 16th June 2013

Field Visit

“Limestones of the southern margin of the
Derbyshire Platform”

Sunday 7™ July 2013

Field Visit
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“Lymm Dam and Helsby”
Details from:

http://www.mangeolassoc.org.uk/indoormeetings

Liverpool Geological Society

Saturday 20" April 2013

Field Visit to Silverdale, Staffordshire

Saturday 11™ May 2013

Field Visit to Dudley (including Wren’s Nest SSSI)
Friday — Sunday 17"/ 18" / 19" May 2013

Field week end to Anglesey (led by JW)

Details from
http://liverpoolgeologicalsociety.org.uk/index.php

National Association of Mining
History Organisations

28 June to 1 July 2013 Venue: University of
Aberystwyth

Conference: “Mining Legacies - the
environmental, physical and cultural impact
of mining”

Mid Wales Geology Club

For joining details please see the club web site at:
http://www.midwalesgeology.org.uk/programme.p

hp

April 17th
“Early Geological Maps” (Guest speaker - Duncan
Hawley)

April 28" 2013 - Field Visit

“Elan Valley”, near Rhayader (Leader - Colin
Humphrey)

Ironbridge Gorge Museum
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Trust and of

Birmingham

University

10th to 14th July 2013

Ironbridge Gorge World Heritage Site
Conference: “Rust, Regeneration and Romance:
Iron and Steel Landscapes and Culture”
http://ironandsteel2013.wordpress.com/ures

International Association

of
Sedimentologists

University of Manchester:

2nd to 5th September 2013

ugoth IAS”
http://www.sedimentologists.org/meetings/ims

St Asaph Archaeological Society

Saturday 4th May 2013, 9:00AM

Field Visit

“Industrial Archaeology at Gwydyr Forest”
Contact Secretary — Maria Blagojevic,
07767705100;
maria@stasapharchaeologysociety.org.uk or

Mblag@gotadsl.co.uk

University of  Aberystwyth
Centre for Advanced Welsh and
Celtic Studies

Friday — Saturday 7th — 8th June 2014.
Second multidisciplinary workshop: “Thomas

Pennant’s Tours” (See call for participants at rear
of this Newsletter)
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knicholls@geotechnics.co.uk

Web News:

There is a lot of earth science debate and links to

interesting comment at http://earth-pages.co.uk

Committee Contacts:
Chair and Website:
Jonathan Wilkins

01492 583052

wilkins@ampyx.org.uk

Meetings Secretary:
Dr Cathy O'Brien
01248 484082

07721 860420

cathy@obrien6236.freeserve.co.uk

Secretary:

Judith Jenkins
judith.sunfield@yahoo.co.uk
Treasurer:

Frank Buxton

francis62 @talktalk.net

Newsletter Editor:

Keith Nicholls 07799 888372

keithhnicholls@gmail.com or
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Second Multidisciplinary Workshop

Hostod by the Unmversity of Walces Conitre for Advanced Welsh and Ccltic Standics &
the Univcrsity of Glassow

Sponsorcd by the Brnsh Acadomy and sapported by the Leamced Soccty of Walcs

oy oo

The naturalist and historian Thomas Pennarnt s jourmey s in Scotland and his subsequert travels
through his native Wales puded andinspired marmy others, andthe shesrrnchnesz ofhis
topographical writings invites aninvestigation acoss many disciplines. We bongtogether iterarv
critics, historians andspecialistzin the hizstory of artand antiquanamnism. Celtic studies, geolo
natural history to explore the complex “lavered’ nature o fPennant’s wnting, which absorbed
informmation froma vast European network of comesponderts. There willbe a session onthe extra- f

illhaminated volhumes at the WMational Library o fWales.

Confirmed speakers: Jim Perrin, John Barrell, Dafydd Johnston, Christopher
Donaldson, Gareth Griffiths, Norman Closs Parry, Caroline Kerkham, E]mbeth
Edwards. Stephen Briggs., Goronwy Wiynne. Jane Hawkes, Prys Morgan.

The conference will run Friday 2pm till Ssturday Spm . Anvone wishing to attend is asked to contact:
.ln.glldeﬁls:aE]ias,@gmaﬂ.uk_ Attendonce iz firee, but wewill ask for a small charge for hninch
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