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Chairman’s Message:

It was a shock to hear in the news of
fatalities in a Welsh coal mine at a time
when it may have been assumed that a
modern health and safety policy is sufficient
to guard against such accidents. Whatever
the causes of the disaster at the Gleision
drift-mine in the Swansea valley, it must be
remembered that working undeground
continues to hold risk - even for those
brought up in the business. It might surprise
some to hear that men are still hewing coal
by hand in Wales, long after the closure of
'the last' iconic pit - Tower Colliery (2008) -
but drift mines with lower infrastructure
costs are continuing to work in an area
where the favourable dip of the strata and
steep valley sides were the spur to
development of the earliest collieries. Our
thoughts are with those who have suffered
such a grievous loss. If that was not enough,
in mid-October a man was involved in a
small mine-roof collapse and sent to hospital
from the Neath Valley, so we are reminded
again of the ever-present risks.

The distribution of the newsletter by email
has now reached a historic point where the
number of copies going by post is less than
those sent electronically. Those of you who
receive the email version were given a ten-
days fore-warning of the Bodfari iron-ore
mine visit, but it was not until the meeting
itself that the paper copies were passed on
for distribution by post. I should point out
that the meeting was advertised fully in the
July edition, and it was therefore not the
case that half the membership were unaware
that the meeting was taking place. We are
very grateful to Geotechnics for printing the
newsletter in full colour, but the fact that it
is printed in Chester and circulated from
Deganwy does impose the problem of
somehow shifting the stack of paper cross-
country. The simplicity of the email version
is such that it takes me about 5 minutes to
open the original Word document, prepare
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and optimise the pdf version and send it on
its way by email. The last, 8-page edition
was less that a quarter megabyte, so even a
dial-up connection will suffice for reception,
if anybody still uses one. I should add, by
the way, that the email address data are in an
Excel spreadsheet and very simple to
administer, and essentially un-hackable. Just
send me an email (address in the contacts
section on the final page) expressing your
request for the email version and it will be
logged. I am giving serious thought to the
use of email to send out the membership
forms next year, though it will still be
necessary to use post to receive cheques etc
for the dues.

Even if you do not wish to receive the
Newsletter by email, please make sure we
have an up-to-date email address so that
reminders of meetings can be sent out. |
know that I have missed a recent meeting of
a different organisation through simple
forgetfulness. Obviously we cannot use our
postal distribution list in the same way, and |
know that a paper edition is easier to read at
bedtime or on the bus. However you engage
with us, your participation in meetings is the
most important objective, and I urge you to
come along. We have enjoyed some
excellent meetings this year, and more are in
the pipeline.

We are always delighted to receive short
reviews, articles and commentary for the
Newsletter on all matters geological of
topical and / or local interest. If you have
anything to contribute please e-mail the
Newsletter Editor (Keith Nicholls) who will
carry out a very light touch edit-and-review.
The favoured format for such articles is in
MS Word or Open Office .odf files, or even
plain text in an email - but please send text
in one single document, and any photos,
graphs, illustrations separately as
attachments. Please don’t waste your own
time formatting and wrapping text and
figures, as Keith will inevitably have to
change them to suit the house style and
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pagination needs. The recent issues have
shown Keith to be warming to his task, and
it is excellent to see the colourful and
interesting content he delivers.

I was absolutely delighted by the capacity-
plus audience for the October meeting with
Phil Hughes, which included a number of
enthusiastic guests. I think it optimistic that
all of those could be persuaded to become
members, but any further increase in the
turnout would require us to book the
college's Library lecture theatre, which has
tiered seating. Whether it could be afforded,
I am far from sure, and it is much less well
situated for occasional visitors. I hope that a
similar crowd will greet David Schofield
from BGS in November. The location for
the AGM is my current topic for research, so
if anybody knows a suitable venue near to
the West Shore of Llandudno, or anywhere
else, please give me a shout and we will see
what we can work-up.

Jonathan Wilkins

The Mermaid’s Smile
(by Barry Wrightson)

Along the Ynys Mon shore of the Menai
Straights, opposite Caernarfon, lie the
deposits called the Ferry Beds, but known
locally as the Mermaid Section, in honour of
the now defunct ferry and inn which marks
the beginning of this exposure. The recently
revised British Regional Geology Guide
(Howells, M.F., 2007) states “In a narrow
outcrop along the Menai Straits red, pale
green mottled mudstone [Ferry Beds] which
unconformably overlies Visean Limestone,
has been assigned a Westphalian age on
lithology”. The map supplied with this book,
(also dated 2007), disagrees however, and
assigns the mudstones to division C8 of the
Stephanian? Halesowen formation.
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The length of coastline in question runs
from OS SH473 645 to SH470 642. The
rock unit in question lies at the base of the
cliff and extends under the pebble covered
wave platform, visible where the pebble
cover is light. Near the dock, scrub growth
and land slips have obscured the exposure,
and the best views are found nearer the old
ferry, opposite Caernarfon, where the costal
path heads inland.

Patches of bare red rock on a pebble strewn
platform front the cliff exposure

Parking roadside, on a low or falling tide,
near the dock; follow the Anglesey Coastal
Path signs along the shore. The going
underfoot is mostly loose cobbles and
seaweed. A game of “name the pebble”,
some locally sourced, including some from
the red mudstone, but derived in the main
from the impressive glacial till forming a
cliff above, provides a challenging
occupation until the main exposure appears.

The deposit is bright red, and examination of
the material at the base of the exposure
indicates that it is a red mud, although
handling it you find there is a coarse sand or
grit component. The formation has many
mineralisation horizons, expressed as hard
curved “plates” (or “smiles”) protruding
from the mudstone.
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The lower section has contortions and less
regular structure. Both the upper and lower
surfaces of the plates both show positive
relief lines, indicating that they are not casts
of dessication cracking, but caused by
crystal growth producing pressure ridges.

The Mermaids Smile: The mineralized plates
form concave upward features, a misleading
suggestion of channel forms. A calcrete is
present above them.

In cross section the plates show a three layer
system. There is a core, and above this 1
vertical crystal growth. v

iew of the lower surface of a plate showing_
lines of positive relief.

A section -thro'ugh a piarte:.'shbwing the alignment
of the crystal matrix. Up is to the right.

h=—

Upper surfz:ce of plafe, also showing positive
relief lines.

Are these of surface or sub-surface origin?
They have an undulose form suggesting
dune structures, but there is some evidence
(see next photograph) of horizons crossing.

Such crossing can only be caused by
changes in the surface topography leading to
sub-surface changes in the liquid water
horizon, which are not deep enough to

PR . destroy the pre-existing mineralization.

In this case the crystal upper has grown around a
grain of grit
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The basic 30 slope of the mineralized “plate
horizons is overlain by a complex pattern of
convex and concave forms.

There is evidence for sedimentation in a dry
and windy environment in slab samples
which have structures typical of deflationary
surfaces.

Slab showing a deflationary surface, with wind
lines

The oxidized nature of the sediments
suggests an aeolian weathering regime, as
does the occasional coarse clastic bed which
show angular fragments in a fine matrix,
typical of desert weathering processes. The
underside of some slabs (see below) show
casts of wind shadow structures.
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| : .
Close up of angular coarse sand and fine gravel
clasts exposed on a deflationary surface (Scale
in mm)

[ .

Wind shadow patterns in the sand are shown in
this cast on the underside of a slab

A Wenlock Odyssey: (KHN)
Part 1: Silurian turbidites, Garn
Prys, Pentrefoelas

A group from NEWRIGS visited this
fascinating exposure on a blustery early
autumn evening. The site is located at NGR:
SH 887 485 near Pentrefoelas. Access was
made available courtesy of the land owner at
Hafodty Bach (permission to visit should be
obtained from the farm house). The whole
itinerary was completed in 2 hours, and is a
relatively easy, although almost entirely
uphill, walk.



original 400 million year old channel (Scale rule
is 150mm)

Coarse grained (proximal) turbidite

This is a good introductory walk for basic
structural geology with a good (mapping
scale) fold evident along the axis of which a
valley has been eroded. There are also
excellent sedimentary features in the
Wenlock age Denbigh Grit turbidites. At the
ridge top there is an apparently simple
sedimentary (although evidently erosional)
boundary with what are presumed to be
Ashgill mudstones. Exactly how much of
the Ashgill has been lost is conjectural, due
to the absence (to date!) of suitable
macrofauna for dating. The implication of
the missing intervening Llandovery
sediments is of course interesting — were
they ever deposited? — have they been
eroded?

wenlock Turbicites

Over simplified geological map (owing much to

excellent field notes
Humphreys of NEWRIGS).

prepared by Ray

Part 2:
Pen y cerrig duon, Cwm Hirnant

This is an easy moorland walk starting at
NGR SH 953 278 where there is space for
two cars on the Llyn Tegid / LakeVyrnwy
watershed. After a short walk on an access
track in a north easterly direction, a cutting
for the track in peat is apparent. This is
clearly draining the peat, and will, in the
fullness of time, lead to the localised

destruction of the Holocene Peat deposit. Of
perhaps more immediate concern is the
evidence seen at a number of locations that
the cut slope is unstable, with localised slope
failures occurring.

lope fu i peat
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A little further on the local bedrock becomes
apparent in the floor of the access track, and
in the ditches to the side. These rocks are the
Wenlock (Sheinwoodian) Penstrowed Grit
Formation. The exposure is not fantastic, but
there are good examples of bedding
cleavage relationships with the finer shaly
units taking up a pervasive regional
cleavage, but the original bedding fabric
preserved in the coarser greywacke
sandstones.

Pensowed Grits, hammer shaft shows line of
bedding

These rocks are the lateral (and rather more
distal) equivalent of the proximal turbidites
seen at Garn Prys
e oAy f TS "\..ﬂl

a W

Close up of abo with bedding shown in red
and cleavage shown in blue

Cymdeithas Daeareg Gogledd Cymru North Wales Geology Association
NEWSLETTER

October 2011

Views from the track on a clear day are
excellent with views across the Berwyns,
back toward Snowdonia, and south across
Mid Wales.

View looking north east Foel y Ddinas in the
foreground, low ground in the distance along the
Bala Lineament.

The route back from the site for most
visitors will be via Cwm Hirnant. There are
numerous slope failures visible in the
western slopes originating at or close to the
outcrop of the Upper Ordovician Moelfryn
Mudstones. These appear to be consistent in
form, with a localised debris flow at the
head of the slide, but with a soliflucted talus
toe spreading out where the valley side slope
eases.

Debris flows and solifluction lobes, Cwm
Hirnant
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Reports:

Geologist’s Association Conference:
Geoconservation for Science and
Society: An agenda for the 21%
Century

Some 115 delegates attended the
Association’s Annual Meeting in Worcester.
The first day was given over to a full day of
formal presentations and breakout coffee
and  poster  sessions.  Unfortunately
limitations of time and commitments
elsewhere meant that no report could be
made on the second day’s field visits in and
around Dudley.

The first day was extremely busy with three
sessions of formal talks and a fourth panel
led discussion forum. The three sessions of
talks were divided into sessions covering:

e A review of 20" achievements

e Challenges and opportunities in the
21% Century

e Geoconservation and Society

On the whole the talks were both well
presented, and well received, although it was
evident that a number of speakers were
under pressure to present their work in the
time allowed. The highlight for most
delegates was probably a talk by Graham
Worton, Keeper of Geology and Manager of
Dudley Museum, which described his work
in establishing outreach programmes in
Dudley.

The Poster sessions included a number of
presentations from GA regional groups and
Geoconservation Trusts, as well as updates
on a number of academic research projects.
Some of our members will find the CCW /
Aberystwyth University work reported by
Sahlin and Glasser on “The Geo-
morphological Map of Wales and its use in
geoconservation assessment” of interest.

The final panel led discussion was presented
by David Bridgland, Cynthia Burek, Colin

Prosser and Andrew Wood. This session
was notable for allowing some anger from
the delegates to emerge with serious
questions expressed regarding a political
system that allows a minister responsible for
Earth Science to be elected in Northern
Ireland who believes in Creationism, and for
the Environment Minister in Wales to be a
Law Graduate. However, the delegates' main
anger was directed at government
representatives present, following the failure
of HMG to include (explicitly in any case)
geo-conservation in the recent Natural
Environment =~ White  Paper.  Anyone
interested in finding out a little more about
the presentations made can download the
Abstracts from the GA website at:

http://www.geologistsassociation.org.uk/
downloads/Geoconservation%20conf%?2
Odownloads/Conference%20abstracts%?2

Ofinal.pdf

(KHN)

Field Visit: Bodfari Haematite Mine and
Eryrys, 18™ September 2011. A group of
seven members and guests visited the
abandoned haematite mine courtesy of the
owner Mrs Muir. The workings appear to be
somewhat haphazard collection of stopes
and sub-horizontal drives, with clear
evidence of vertical shafts and now flooded
“winzes”.

Haematite staining and calcite precipitate
combine to create an unusual stalactite in the
roof of Bodfari Haematite Mine.
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There was considerable discussion as to the
age of the workings amongst a number of
those present, with a consensus being
reached that the presence of the iron age hill
fort of Moel y Gaer close by was unlikely to
be only coincidence. Thanks to Maria for
making the necessary arrangements.

On emerging from the mine we were a little
surprised to see that the morning’s drizzle
had cleared, clouds lifted and the sun was
shining. A short break for lunch was taken at
Loggerheads Country Park in the shadow of
the type section of the Loggerheads
Limestone before visiting the 143Ha SSSI at
Bryn Alyn.

S R
Last seen disappearing into a 2" World War
storage cavern at Rhydymwyn, our Treasurer
finally finds his way back to surface some miles

south.

Exhumed bedding plane showing distinctive
karstic “grike and clint” weathering in the
Carboniferous Limestone.

Frank Buxton and Jonathan Wilkins follow the
trace of a fault and probable lead/zinc working

The SSSI citation, which is available at

http://www.ccw.gov.uk/interactive-
maps/official-maps-search/official-
maps.aspx ?sitetype=SSSI&sitecode=0027

records the presence of a substantial
limestone pavement (Loggerheads
Limestone again) and its associated
specialist flora and fauna. As much of
interest to our group, was the post-industrial
landscape, with extensive evidence of
industrial archaeology associated with long
abandoned mineral workings.

View toward the Vale of Clwyd



Close up of galena recovered from spoil tip at
SJ199589 (Photo: Barry Wrightson)

A number of large brachiopods were evident
in the limestone, apparently preserved in situ
in their life position, and seen in section on
vertical joint faces.

Before the fine weather gave in, the group
succumbed to temptation and retired, to the
rather aptly named Miner’'s Arms in
Maeshafn, for refreshment.

(KHN)
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NWGA Evening Lecture: Philip
Hughes Manchester University
12" October 2011

The Last Ice Sheet and Later
Glaciers in Wales: timings, extents
and associated palaeoclimates

A full abstract of Phillip’s talk was
published in Newsletter No 64 (August).
The following write up was provided by
Nick Reynolds of Coopers:

There was an excellent turnout (53 people)
to the lecture which gave a fascinating
assessment of the affects from the
periglacial and glacial actions associated
with last few ice sheets. The purpose
Phillip’s recent work has been to establish
whether his favourite mountains in mid
Wales had been completely covered by ice
or whether the peaks had been exposed as
Nunataks above the last ice sheet. This talk
predominantly featured the Aran range (near
Bala) with reference to the surrounding
Snowdonia range and Harlech Dome. The
subject is to be published as a paper within
the Journal of Quaternary Science later this
year. (REF: Glasser, N.F., Hughes, P.D.,
Fenton, C., Schnabel, C. and Rother, H.
'"Be and *°Al exposure-age dating of
bedrock surfaces on the Aran Ridge,
Wales: Evidence for a thick Welsh Ice
Cap at the LGM. Journal of
Quaternary Science, in press)

The method to determine whether the peaks
had been exposed over the ice sheets was to
assess the isotope levels of beryllium 10
(Bel0) within surface exposures and
boulders (plucked during glaciations and
deposited on top of the peaks) with quartz
bands (Cosmogenic Isotope Analysis).
Cosmogneic isotope analysis measures the
cosmogenic nuclides which have
accumulated within the upper 2m as a result
of interactions between cosmic rays and
bedrock mineralogy. Had the last ice sheet
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covered the peaks, with abrasion due to
glacial movement occurring, the surface 1-
2m were anticipated to have been removed.
This zone was considered important as this
is the anticipated maximum depth of
penetration of cosmic derived nuclides. The
removal of this skin of rock resets the
isotope clock back to zero. The ideal
sampling surfaces were at the top of the
ridge lines, the surface of boulders on the
ridge area, as well as lower slope areas to
check the regressional period of the ice
sheets. The last ice sheet had been dated
circa 11,700 yrs ago (circa 19,000 Carbon
yrs), had the peaks been exposed above the
ice sheets, the isotope dates from samples
would be significant older.

The results of the analysis determined that
the majority of the samples along the ridge
did conform with the last ice sheet, hence it
was likely that the ice sheet did cover the
peaks, however during the retreat of the ice,
the peaks did appear as nunataks. There was
an area which was considered potentially
erroneous as the carbon date was circa
33,500yrs which would correspond with the
previous glacial stage. The samples were
taken from a raised exposure, approximately
Im higher than the surrounding ground. It
had been conjectured that this raised outcrop
corresponds with a resilient band of quartz
which was not scoured or broken by the
glacial action and hence retained its previous
beryllium signature.

It was also conjectured that the lower
altitude exposures should have more recent
dates than the upper exposures due to the
time for retreat of the ice sheet. Additional
geomorphological clues associated with the
assessment of the theory comprised a review
of glacial striations as well as boulder fields,
moraines and other periglacial features.

The limitations of the analysis were
identified (9 No. samples), however due to
the cost (circa £1,000/sample), this was
considered an appropriate initial
investigation to test the above theory.

-11 -
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During the conclusion, the lateral extent of
the last ice sheet was discussed, as well as
the development of small scale cwm glaciers
with the generation of moraine. The extent
of the final ice sheet was conjectured not to
extend as far as the Brecon Beacons with the
environment associated with this area
comprising isolated small scale glaciers
rather than an extensive ice sheet. The ice
sheet covering north and mid Wales was
noted to comprise several merging glacial
areas centred south east of Snowdon,
Plynlimon and the Harlech Dome area with
the ice sheets spreading east, south and west.
Questions posed to Dr Hughes comprised:

1/ How does the cwm glacier form and
why is it limited in extent?

The answer was that the glacier forms
within a hollow and slowly erodes and
abrades a cirque feature which is
balanced by snow fall and melt water.
During the water balancing, the ice
moves eroding and forming moraine.
The extent of the glacier is a function of
the temperature (based on elevation and
aspect).

2/ How far do neutrons penetrate ice —
would this impact the study.

Dr Hughes was unable to answer this,
however John Wilkins stated that from
his experience of wire logging, neutrons
have limited penetration of water, hence
it is unlikely that neutrons will penetrate
a significant depth through the ice.
Quartz has no water and hence is very
susceptible to absorbing neutrons.

3/ How long does it take to form a
boulder field and shatterfield

Dr Hughes was unable to answer this,
but conjectured it could take many
thousands of years. This has not been
studied to Dr Hughes knowledge. The
only real frost shatter area is known on
the peaks of the Glyders.

4/ Can you also use Chlorine 36 for
radiocarbon dating?
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This is used for dating in places such as
Morocco where there is a low quartz
concentration, with significant potassium
and calcium, but not much use for the
quartz present within the study area.
Clss is very good for volcanic rocks and
limestone. An alternative is also Neon
21.

5/ One of the audience members stated
that she works within the northeast Wales
area and there are many cirques and
moraines which have not been mapped - is
there any reason for this and any proposals
to map these areas?

Dr Hughes agrees there are many areas
which have not been studied in detalil,
however the works which have been
undertaken comprise several classic
paper cherry picking type locations.
Funding to map and correlate all the
other features isn't available in the UK,
however this is available around the
Mediterranean. Jonathan Wilkins
commented that this could be a good
fieldtrip  opportunity. The audience
appeared to have similar enthusiasm for
this.

6/ What is the evidence of glacial
deposition within the area?

The classical topography of the area,
striations and boulder fields were the

evidence of glaciations. No till was
present.
7/ An audience member requested that

the geology was recapped for the study area.
Dr Hughes stated that the majority of the
bedrock comprised felsic tuffs and
rhyolite, with mudstones along the
eastern area.
8/ One graph shown during the
presentation illustrated that there was
correlation  between the  topographic
elevation of the former ice sheet and latitude
(the further north, the lower elevation for ice
sheet formation). Assessment of the Brecon
Beacons appeared to show that the data for

-12 -
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this area was significantly below the derived
best fit correlation line — could this be
accounted for by tectonics and isostatic
rebound?

Dr Hughes stated that the degree of
isostatic rebound is unlikely to affect this
line of correlation. The assessment of
the data for the Brecon Beacons was
that this area was not impacted by the
last ice sheet, rather localised cirque
glaciers. Dr Hughes stated that there
was still a lot of work to do to assessing
the extent of ice sheets across Wales.
Much of the work undertaken to date
had been undertaken prior to the 1990’s
with little work undertaken during the
1990’s and 2000's.

9/ To what does Dr Hughes attribute
the apparent erroneous older dates
encountered during the study?

Dr Hughes stated that the quartz unit
sampled, which encountered a Be,y date of
38,000yrs (c-date), appeared to be a
resistant unit which was elevated above the
surrounding rock. This indicates that the
less resistant bedrock had been eroded,
abraded and had the neutron impacted zone
(initial 2m) removed. The quartz unit was
noted to be proud of the surrounding
bedrock by approximately Im, hence the
erroneous dating may relate to previous
glacial  events, and  therefore  the
radioisotope dating was not reset to zero.

Nik Reynolds

Manchester Geology Association

Meeting: Fossil Molecules -
chemistry as a tool for
palaeontology

12" October 2011

It is indeed, as the saying goes, an ill wind
that blows no good. The unfortunate clash
with the NWGA meeting, at least allows us
to report on an additional significant
meeting in the region. This evening event
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was very well attended (in excess of 50) and
was a double header — focussing on the
relationships between biology and chemistry
in the palaeontological record with talks by
Fiona Gill (Leeds) on coprolite chemistry,
and Jo Hellawell (Bonn) on fish mass
mortality. Both talks are précised below:

Whodungit? Coprolite chemistry
reveals diet, digestive processes
and digestive tract microbes of
extinct animals - Dr. Fiona Gill,
University of Leeds

Coprolites are an important, but often
overlooked, source of palaeobiological
information. Since William Buckland first
identified "bezoar stones" associated with
ichthyosaur skeletons as fossilised faeces,
coprolites have been widely studied in terms
of their size, shape, and contents. Recently,
the chemistry of the organic components of
coprolites has also been investigated.
Biomarkers are molecules that can be
attributed to a biological source on the basis
of their chemical structure. Recent studies
have shown that a variety of lipid
biomarkers can be preserved in coprolites,
where they may provide unique information
on the diet, digestive processes and digestive
tract microbial community of the producer.
For example, an 11000 year old coprolite
from the ground sloth Nothrotheriops
shastensis was found to contain large
amounts of a compound known as
epismilagenin, which is interpreted to have
been formed by digestive processing
of Yucca or Agave leaves.

To better wunderstand findings from
coprolites, it is essential to study faecal
lipids from modern analogues. Animals with
different digestive systems were found to
have different faecal lipid signatures. Faeces
from ruminants (e.g. cows, sheep, goats,
deer) were consistently found to contain a
compound called archaeol, which wasn't
found in the faeces of herbivores with a

- 13-
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different digestive system, e.g. horses,
elephants, rhinoceros. Archaeol is believed
to derive from methane-producing microbes
and so archaeol recovered from coprolites
may represent evidence that the depositor of
the coprolite was a methane producer.
Eventually, it might even be possible to
estimate the amount of methane emitted by
an extinct animal, since very recent studies
on modern cattle have shown a correlation
between the amount of methane emitted and
the amount of archaeol in the faeces of an
animal.

Discussion included a question as to the
chances of these techniques being applied
back into the geological record. Dr Gill
recorded chemical signatures allowing
differentiation between herbivorous and
carnivorous dinosaurs, although the
techniques clearly offered better resolution
where organic molecules were well
preserved with Tertiary, Quaternary and
Recent fauna offering greatest potential.

The personal highlight for your reporter was
the photograph of a 40cm long, 7kg stool
which has been attributed to Tyrannosaurus
Rex.

Dead in
Investigation

the Water: an
into Eocene Fish

Mass Mortality Events - Dr. Jo
Hellawell, University of Bonn

Fossil fish from the Green River Formation
of southwest Wyoming have been collected
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by palaeontologists and amateur collectors
since the early 19th century. In Fossil Lake
the Eocene fish are found in mass mortality
beds that have been reported to contain as
many as 500 fish per square metre. The
carbonate rocks split easily along sub-
millimetre laminations and have yielded
millions of fossil fish over the last two
centuries, as well as many plants, insects,
reptiles, birds and small mammals. Flora and
fauna are found so well-preserved and in
such abundance that this lagerstitten is one
of the best known from North America. To
date, theories for the cause of death of the
Fossil Lake fish mass mortality assemblages
have been based on scholarly assumptions
rather than definitive evidence. Here we
discuss the major mechanisms of fish mass
mortality and assess their probability of
having been a causative agent in Fossil
Lake. A thorough sedimentological
investigation of the palaeolake coupled with
geochemical analyses indicated no
environmental perturbations concurrent with
the regularly occurring, possibly cyclical,
mass mortalities of the fish. However, it was
possible to rule out many hypotheses
regarding cause of death using the evidence
available, with toxification of the water
column by microorganisms remaining as the
most likely cause, potentially coupled with
related environmental stressors. Further
analyses revealed that the sediments contain
abundant algal biomarkers, including
particularly high concentrations of 4-
methylsteranes. These are likely derived
from dinoflagellates, indicating an
abundance of these protists at time of
deposition. This is consistent with harmful
algal blooms being a key causal mechanism
for the recurrent fish mass mortality events
in Eocene Fossil Lake.
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Dr Hellawell fielded a number of questions
in a lively discussion which covered aspects
of the sedimentology (are the laminae
annual varves, or not), palaecontology (are
terrestrial fossils found in greater

concentrations in marginal facies) and
details of potential kill mechanisms.

i

Anyone looking to follow up this talk could
do a lot worse than to view the remarkable
fossil specimens available on line at:

http://www.fossilmuseum.net/Fossil Gal
leries/GreenRiverFish.htm

or if your interests are a little more formal
you may be interested in obtaining a copy
of:

Grande, L., Paleontology of the Green
River Formation, with a Review of the
Fish Fauna, Ed.2; The Geological Survey
of Wyoming Bulletin, No 63, 1984.

(KHN)

Front Cover Photograph

An inverted boulder of Hirnantian turbidite
(Yr Allt Formation) from Llangrannog,
Ceredigion, showing intense soft sediment
deformation. These rocks record extremely
rapid sedimentation associated with eustatic
drawdown during the Hirnantian Glaciation.



NEWSLETTER

Abstract of talk by David
Schofield, Chief Geologist Wales,
British Geological Survey
NWGA Evening Meeting

9" November, 2011

The programme of BGS activity in Wales is
led by the Chief Geologist, Wales based in
our office in Tongwynlais near Cardiff.
Surveying and modelling are undertaken as
part of the Geology & Landscape science
area, supported by NERC National
Capability funding and aimed at developing
and maintaining knowledge which underpins
the UK economy.

At present our activities are focussed on
delivering an updated geological dataset for
Anglesey in North Wales, as well as re-
engaging with the South Wales Coalfield
and taking the first steps to rebuilding our
expertise in that area. The office in Cardiff
also focuses on research for the Welsh
Government, particularly in support of
planning and energy policy development.
The Anglesey survey is in the third year of a
five year programme. This commenced with
an exercise to identify the weakest areas in
the existing data where we also had the
strongest capability to improve them. As
most of the team had spent much of the
previous decade working in the Lower
Palaeozoic Welsh Basin, bringing
approximately 50 years of experience, we
have focussed on the Ordovician succession
in the central part of the island. Careful
surveying of these rocks combined with
extensive micropalaeontology has enabled
us to revise the map face and devise a basin-
evolution model in the context of broader
plate tectonics. We also undertook a high-
resolution airborne geophysical survey of
the island to provide detailed, up-to-date
data applicable to interpreting baseline
geology as well as capturing a snap-shot of
environmental information.
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We have also assembled a new team of
geologists and geomorphologists to look
again at superficial deposits on Anglesey.
As the island was over-ridden by the Irish
Sea Ice Stream during the Late Devensian, it
is also an ideal place to peer underneath the
ice and investigate sub-glacial processes and
provides an excellent natural laboratory for
scientific research.

In the South Wales Coalfield we are
carrying out research as part of the WEFO-
funded SEREN Sustainable Earth Energy
project in collaboration with Cardiff
University. We are developing geological
3D models and databases featuring specific
coal seams and coal-properties in order to
target localities suitable for a combined Coal
Bed Methane / Carbon Capture and Storage
experiment. In the course of doing this we
are hoping to start upgrading spatial data for
some of the less well known parts of the
coalfield, focussing on the more structurally
complex areas in the west. This project is at
an early stage and we are still assessing how
effective we will be in enhancing the
existing maps.

In line with UK government policies, our
future Geology & Landscape work will
become more responsive. We will see and
end to systematic geological survey and a
move toward digital delivery and directly
underpinning areas of planned energy and
infrastructure development, while still
keeping a strong focus on geological
surveying and maintaining our core skills for
the national good.

Proposed Spring Weekend Field
Visit: Isle of Man

Over Guinness and coffee in the Miner’s
Arms at Maeshafn the prospect of holding a
field weekend in the Isle of Man in late
Spring? 2012 was discussed. Before
embarking on the detailed organisation the
committee would welcome the
membership’s views as to whether they
would be likely to attend.
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It is anticipated that foot passage to the
island on the Liverpool ferry, and cheap B &
B accommodation for one night would be
necessary to keep costs down, together with
hire of the requisite number of vehicles to
get the group from the ferry, round the
island and return.

Car Hire is expected to cost about £20 per
day (£10 for two days split between 4), B &
B accommodation should be available at
about £40 per person, and a foot passenger
crossing is likely to be around £40 return.
The base cost per person is likely to be £100
each plus spends on food/drink etc.

If you are interested please let Jonathan and

/ or Cathy know at, or before, the AGM
which is likely to be held in January.

Dates for your diary

NWGA Meetings

Wednesday 9" November, NWGA
Talk, Coleg Llandrillo, 7:00PM

Speaker David Schofield, BGS (see
abstract elsewhere this issue)

Other Meetings

Tuesday 1% November 2011 — Liverpool
Geological Society

Forensic Geoscience by Dr Laurence
Donnelly, James Parsons Building,
Liverpool John Moores University,
Byrom Street, Liverpool
http://liverpoolgeologicalsociety.org.uk/i

ndex.php

Thursday 10" November 2011 —
Geological Society North West Regional
Group: 6:30PM

The Role of Engineering Geophysics
during Economic Austerity by Professor
John Reynolds of Reynolds International
Ltd

The Swan, Winwick
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Saturday 12th November 2011 —
Manchester Geological Association

The Broadhurst Lectures: The Coal
Measures

Willamson Building, Oxford Road,
Manchester

Booking essential, further details from
the MGA web site at
http://www.mangeolassoc.org.uk/index.h
tm

Tuesday 15" November 2011 —
Liverpool Geological Society

Title TBC — speaker Dr Jan Zalasiewicz
(subject to confirmation), James
Parsons Building, Liverpool John
Moores University, Byrom Street,
Liverpool.
http://liverpoolgeologicalsociety.org.uk/i

ndex.php

Wednesday 7" December 2011

ICE North West Geotechnical Group
The Limerick Tunnel

Andrew Smith of Coffey Geotechnics
Stobbart Stadium, Widnes

6PM for 6:30PM
ice.org.uk/northwest

Thursday 8" December 2011

Geological Society North West Regional
Group: 6PM for 6:30PM

A Conceptual Design for a Geological
Disposal Facility for the UKs Radioactive
Wastes by Steve Majhu, Assistant
Director of Mining Services at Parsons
Brinkerhoff.

Birchwood Park, Warrington

December 17" to 20", 2011.
Palaeontological Association: 55"
Annual Meeting, University of Plymouth.
Details from the PalAss website at:
http://palass.org/
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It should be noted that relevant event
postings from the North West regional group
of the Geological Society of London and the
North West England based Geologist
Association events will also be posted for
member’s interest.

Web and Social Network News:

Take a look at this collection of useful web
pages:

http://www.daisys-geology.com/3.html

The BGS have a link to a fascinating study
site for students and younger geologists.
This is an interactive exploration of
Anglesey available at:
http://www.bgs.ac.uk/discoveringGeology/g
eologyOfBritain/anglesey/home.html

The BBC has published a series of
photographs from an exhibition in London
relating to Himalayan Climate Change, and
in particular Glacier Retreat. Of course a
critical review of these photographs is
needed with respect to using these in the
Global Warming debate — but the images
themselves are well worth looking at. There
are some spectacular glacial landforms on
display:

http://www.bbc.co.uk/news/world-south-

asia-15216875

The North Wales Geologist Association
wishes to remind its members that it has

both LinkedIn:
http://www.linkedin.com/groups?gid=30
31675&mostPopular=&trk=tyah)

and Facebook pages:
(http://www.facebook.com/groups/north
walesga/)

to allow members to be kept up to date with
officially programmed lectures and fieldtrips
as well as allowing members to discuss
relevant topics, and to announce outdoor
activities which members may be interested
in. The outdoor activities may comprise
academic/commercial fieldwork where
voluntary assistance is required, or
planned/impromptu social hikes or rambles.
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This social networking service allows
members to be kept up to date with official
news associated with the Association, as
well as amendments to the official
programme, and will provide reminders of
up and coming events. Hopefully this will
keep member in contact providing an
additional social function to the group.

For those who have not ventured into social
networking, these services, when used
responsibly these social networking sites can
provide a useful method of keeping up to
date with groups as well as fellow members.
LinkedIn is a more commercial networking
site generally utilised by professionals, with
Facebook being used as a more social
networking tool. The Association’s sites are
closed groups (only accessible to members)
and are moderated. The moderators are not
permitting recruitment agencies or non-
members who are unlikely to provide
suitable contributions from joining the
groups. All paid up members of the
Association will be approved for
membership upon request. People curious
of the Association, who are not currently
members, will only be permitted if they are
situated within North and Mid Wales/North
West England and have an interest in
geology. This service is for the benefit of
the members of the Association, and hence
your contribution is important. Your
contributions build on and significantly
enhance this facility. We would be very
pleased to see members using these sites,
and hopefully these will lead to more
outdoor activity and the spreading of
knowledge throughout our community.

Don’t forget to visit our web site proper, at:

http://www.ampyx.org.uk/cdgc/cdgc.html
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