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editorial
It’s time to celebrate UK geology on a
staycation!

It would be nice to jump on a plane and go and see a live volcanic
eruption, in Iceland, less than 20 miles from Reykjavik, but with the
Covid pandemic still very much with us, that’s neither possible nor 
desirable.  That said, it’s comforting to see mother Earth behaving in
a somewhat predictable fashion!

What we can now do is set out into the hills and valleys of our own
country, and that now stretches to most parts of the UK.  Holiday
planning, especially to the Scottish Islands is still proving 
problematical, but even that should soon be possible.

So for individuals and families, especially those heading for self 
catering accommodation, the way is now clear to get out there and
head for the rocks!  Judging by the increased demand for local 
guidebooks and maps these should point towards a busy summer 
period.

I’d like to say that Britain is ready to receive all those eager visitors,
but my fear is that you won’t find lots of pristine sites when you head
out into the countryside.  I suspect that you’ll have to peer through a
forest of vegetation to try and get a good look at the rocks.  
Meanwhile, down at the coast you’ll have to share the space with lots
of sun worshippers!  But don’t be put off, go and celebrate some of
the finest geology and landscape in the world!

Spare a thought for us tour operators...

I’d love to be able to tell you that it’s now time for us to visit UK 
geological sites as part of an organised tour, but currently the 
‘guidelines’ are about as clear as mud!  It seems that school and 
student groups can now get out on fieldwork within the UK, but it’s
not okay for us.

I was recently checking on whether our planned visit to the Shetland
Islands, scheduled for late June, could go ahead and nobody seems to
be able tell me anything for certain.  The worst outcome would be for
it to be able to go ahead according to the rules of one part of the UK
but not for another.

Currently, we are working on the assumption that it will be okay for
trips planned for July in England and Wales to go ahead.  On that
basis we look forward to going to lovely Mid-Wales and the Lake
District.  

Talk of a further wave of Covid is worrying and looks possible given
the figures in mainland Europe and further afield.  But by then the
majority of the UK population will have been fully vaccinated, unless
of course new variants are not giving us the desired protection.

These are indeed worrying times and we are all going to have to tread
carefully as we try out our new found, and limited freedoms.  The one
big consolation is that our passion at least in an outdoor one, where
we can enjoy the fresh air in comparative safety.

Whatever you do this summer, and wherever you go, enjoy it safely!

Chris Darmon, Editor
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news up front A digest of some of the latest Earth 
Science news from around the world.
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Billion-year-old fossil reveals missing link in the 
evolution of animals, say Sheffield University team...

A team of scientists, led by the University of Sheffield in the UK and
Boston College in the USA, has found a microfossil which contains
two distinct cell types and could be the earliest multicellular animal
ever recorded.

The fossil reveals new insight into the transition of single celled 
organisms to complex multicellular animals. Modern single celled
holozoa include the most basal living animals, the fossil discovered
shows an organism which lies somewhere between single cell and
multicellular animals.

The fossil has been described and formally named Bicellum brasieri*
in a new research paper published in Current Biology. 

Beautiful Loch Torridon, where the fossil was found.
(Image: Courtesy of University of Sheffield)

Professor Charles Wellman, one of the lead investigators of the 
research, from the University of Sheffield’s Department of Animal and
Plant Sciences, said: “The origins of complex multicellularity and the
origin of animals are considered two of the most important events in
the history of life on Earth, our discovery sheds new light on both of
these.

“We have found a primitive spherical organism made up of an
arrangement of two distinct cell types, the first step towards a complex
multicellular structure, something which has never been described
before in the fossil record.

“The discovery of this new fossil suggests to us that the evolution of
multicellular animals had occurred at least one billion years ago and
that early events prior to the evolution of animals may have occurred
in freshwater like lakes rather than the ocean.”

Professor Paul Strother, lead investigator of the research from Boston
College, said: “Biologists have speculated that the origin of animals
included the incorporation and repurposing of prior genes that had
evolved earlier in unicellular organisms.

“What we see in Bicellum is an example of such a genetic system, 
involving cell-cell adhesion and cell differentiation that may have
been incorporated into the animal genome half a billion years later.”
Fossil showing two cell types

Image of Bicellum brasieri
(Image: Professor Paul Strother)

The fossil was found in a phosphate nodule in rocks from the Diabaig
Formation at Loch Torridon in the Northwest Scottish Highlands. 
Scientists were able to study the fossil due to its exceptional 
preservation, allowing them to analyse it at a cellular and subcellular
level.

The team hope to now examine the Torridonian deposits for more 
interesting fossils which could provide more insight into the evolution
of multicellular organisms.

*  The fossil has been named to honour the work of Professor Martin
Brasier who worked for many years on early life.

The research is mainly funded by the UK Natural Environment 
Research Council (NERC).
Read the full story here:
https://www.sheffield.ac.uk/news/billion-year-old-fossil-reveals-
missing-link-evolution-animals

La Soufrière Volcano on St Vincent is spewing 
dangerous amounts of ash across a wide area...

The eruption on the small island of St Vincent in the Caribbean may
not be as pretty as that in Iceland, but it’s a whole lot more dangerous

Differentiation of a protist
(Image: Courtesy of Unversity
of Sheffield)
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say the scientists.  The eruption of the island’s La Soufrière volcano
began in December 2020 and then took a dramatic turn for the worse
on April 9th with an explosion and is still ongoing.

The view as La Soufrière volcano springs into life on April 9th 2021
(Image:  Wikipedia)

The reason, of course, is that this is not a continuous stream of runny
basalt lava but a series of explosive events, which rock the island and
cover it in deadly ash.  The ash has covered large parts of the island
and crippled the largely agricultural economy.  

NASA scientists have tracked the ash cloud across large parts of the
Caribbean region and at times, it was large enough to be seen from
space.  On the island, the ash flows triggered pyroclastic flows.  This
is from the NASA website:

“The explosions propelled vast plumes of volcanic gas and ash high
into the atmosphere. Superheated, high-density material episodically
also raced across the land surface in destructive landslide-like events
that volcanologists call pyroclastic flows.”

To date, more than 20,000 people have been evacuated from the 
northern part of St Vincent and there is major disruption across the
whole island.  In particular, there are shortages of fresh water and the
electricity supply system has been severely damaged.

The presence of a large ash cloud in the atmosphere could lead to
some reduction in global temperatures, NASA again:

“Volcanic plumes that reach and linger in the stratosphere can start to
exert a cooling influence on global temperatures. “The current 
thinking is that a volcano needs to inject at least 5 teragrams of 

The volcano La Soufrière dominates the island of St Vincent
(Image: Wikipedia)

Tracking the ash cloud on April 10th.
(Images: NASA)

sulphur dioxide into the stratosphere to have measurable climate 
impacts,”  explained Michigan Tech volcanologist Simon Carn.

After about a week of explosive eruptions, satellite measurements
show La Soufriere has delivered about 0.4 - 0.6 teragrams of sulphur
dioxide to the upper atmosphere. That is already more than any other
Caribbean volcano has produced during the satellite era. Those 
numbers could increase if the eruption continues. “Moderate eruptions
are also far more numerous than the really huge ones, so the 
cumulative effects of such eruptions can be significant over time,”
added NASA climatologist Ralph Kahn.”

You can read the full NASA article here:
https://earthobservatory.nasa.gov/images/148190/tracking-la-
soufrieres-plume
See also Eileen Fraser’s article elsewhere in this issue.

Meanwhile in Iceland, the eruption is still ongoing...

The new volcano on the mountain Fagradalsfjall in Iceland is still
spewing out quite large volumes of a very primitive lava, that’s been
derived from mantle peridotite.  It’s a form of basalt and is being
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erupted at a temperature of more than 1200°C.

Recent reports suggest that new fissures are still being formed and the
main cone is growing at a rapid rate.  The initial valley has now been
filled with lava and the next phase should see material entering the
sea.

Fagradalsfjall eruption in the first few hours. (Image: www.mbl.is)

It’s now more then a month since this eruption began and we are still
learning more and more about what is a very unusual eruption, say the
experts.  There’s lots of discussions on the internet, I found this on the
site of Iceland Monitor:

“The eruption is only part of a much longer course of events, which
likely began in December of 2019,” geophysicist Páll Einarsson, PhD
and professor emeritus, tells Morgunblaðið.

“Part of this course of events is repeated swarms of earthquakes and
magma intrusions at several locations at the tectonic plate boundary
on the Reykjanes peninsula,” he adds and stresses that this course of
events began long before the eruption started. The eruption, therefore,
is the last part thereof.

The eruption site in mid-April
(Image:  Ólafur Þórisson, mbl.is)

He states that much has been learned from the eruption. “This is the
first time we see an eruption of this kind at the plate boundary.” The
main difference lies in how small it is and how slowly it started.

“It started so slowly that no one even noticed it right away, despite its
being very close to inhabited areas.” By contrast, he states, most other
eruptions at plate boundaries have begun with a bang and a great deal
of activity, which subsequently has quickly decreased.

The eruption in Fagradalsfjall shows no signs of diminishing and
steadily continues. On Saturday afternoon, local media reported that
yet another vent had opened near the previous fissures. 

There are now lots of amazing video clips on the internet, many 
making use of drone footage.  These comments have been posted by
Stephanie Smith:

“I watch this volcano on multiple channel postings, every day. I look
for content I haven't seen yet. After watching your presentation today
I'm impressed. Excellent flight skills, nice camera and equipment.
The overview of the major splatter cone zone perfectly angled.  
Beautiful stable close-ups, and many varieties in the lava flow and
cooling shapes. I don't care  for added music, but you edited in a 
selection I did not need to mute. In less than three minutes you 
produced a high quality professional video.”

This is the video referred to in the quote above:
https://www.youtube.com/watch?v=bDGryCeDDTI

See also this video from April 29th:
https://www.youtube.com/watch?v=19X51QOhtlM

Large dinosaur footprint discovered on the Yorkshire
Coast...

A small stretch of coastline, just to the north of Scarborough has long
been known as a source of dinosaur footprints.  But until now they
have been relatively small in size.  Not any more!  A giant footprint
measuring around 80 cm long has been found near Burniston by local
archaeologist Marie Woods.

The fossil, which is in a fragile state, had actually been spotted back in 
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This huge dinosaur footprint was probably made by a 
Megalosaurus (Image: Marie Woods)

November 2020 by fossil collector Rob Taylor.  However that the time
it wasn’t fully exposed and it’s significance was therefore not fully 
appreciated.

Palaeontologist and UK dinosaur expert Dean Lomax has now had the
chance to look at it and comments:  “It’s a real Jurassic giant", adding
that it was the "largest theropod footprint ever found in Yorkshire".

“It belonged to a large meat-eating dinosaur, possibly a Megalosaurus,
which lived between 164 and 175 million years ago,"  As such this is
the first time that we have evidence for such an alpha predator being a
part of the Yorkshire Jurassic scene.

It is hoped that the footprint can be successfully excavated and will
then be put on display at the Rotunda Museum in nearby Scarborough.

Huge cliff fall on the Dorset Coast...

As cliff falls go, the one that occurred near Seatown on the Dorset
Coast during April was a big one.  In fact it was the largest such cliff
fall recorded in the past 60 years.  The collapse saw some 300 m of
the cliff collapse onto the beach, taking large trees with it.  In total,
some 4-5000 tonnes of debris were involved.

The area affected, which is to the west of Weymouth is prone to cliff
falls, with impermeable layers down at the cliff bottom.  A wet winter
followed by an extremely dry April has caused deep cracks to appear
in the cliffs.  

In this view of one of the affected areas, around Seatown we can see
the aerial extent of the slip.  (Image: Courtesy of Dorset Council)

Dorset County Council is extremely concerned and more falls are 
expected, indeed some have already happened at Thorncombe 
Beacon and another one at Seatown.  

A spokesman for the Council is quoted as saying:  “Further movement
is expected with fresh cracks affecting the fence line but not the coast
path. We will monitor over the next few weeks to ensure that any 
further movement does not affect access.Now the ground is drying
out, there is the possibility of more slips and falls and they can happen
very quickly. For your safety, keep clear of tops and bases of cliffs
when out and about.”

Close up view of the Seatown slip shows the thickness of the debris.
(Image:  Courtesy of Dorset Council)

New company starts gold exploration in the Dalradian
of Scotland...

Over the pat few years we have been following the fortunes of the
gold mine at Tyndrum in the Highlands of Scotland where the 
Cononish Mine is now in limited production.

Dalradian geology of SW Scotland.  The prospect is beside Loch
Fyne and shown with yellow dots.  (Image: Courtesy WGE)

Now a new company, Western Gold Exploration (WGE) is carrying
out survey work at the Knapdale property.  This is some 70 km west of
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The Knapdale and Ormsary properties beside Loch Fyne.  The
presence of faults is often vital in the emplacement of these oro-
genic quartz-gold vein complexes. (Image: Courtesy WGE)

Glasgow and 50 km south of Oban, in strata very similar to that 
encountered at Tyndum.  Interestingly, even further along the SW
strike, it’s in the same belt as the existing gold project in Country 
Tyrone, Northern Ireland.

As a starting point they are looking at the old Stronchullin mine and
the former tips.  We first became aware of the work going on when the
managing director of Western Gold purchased a 1000 Tyvek sample
bags from Geo Supplies - a sure sign that they are collecting lots of
samples!

The Gazetteer of Scottish Metal Mines, lists this mine as being in
Stronchullin Burn, 3.5 miles south of Ardrishaig, Loch Fyne.  It
quotes an assay in 1909 showing gold at 2 ounces to the long ton.

The Company states that:  “The targeting of historic mines and gold
occurrences in this area will allow WGE to develop an initial resource
estimate.”  The Company is also looking at similar orogenic quartz
gold silver lodes in two more adjacent properties Ormsary North and
Ormsary South.

The Editor notes: This is another example where the current high
prices of gold on the world market, coupled with the premium that 
always applies to UK sourced gold, will encourage exploration. If
there is ultimately a successful mine established in the are, it will 
inevitably lead to yet more exploration along the same strike in the
Dalradian of both Scotland and Northern Ireland.  

Professor warns of  ‘danger to cities like London’ as
Antarctic ice melts...

Over the last couple of years we’ve heard frequent warnings about the
dangers we face as Antarctic ice melts at an ever increasing rate.  The
most recent, and somewhat more specific warning comes from 
Professor Eric Wolff, from the Department of Earth Sciences at the
University of Cambridge.

He states that at the current rate of melting this could lead to a rise of
1 metre in 100 years.  He describes this as ‘a serious danger to cities
like London’.  It’s warnings like these that are, at long last, leading to
actions from our London based politicians.

The earliest continental crust may be 500 million
years older than we thought...

The date at which the first continental crust appeared on Earth is 
vitally important as it helps us to define when the process of plate 
tectonics may have begun.

A new study that makes use of the mineral barite, suggests that the
first continental curst may have appeared around 500 million years
earlier than we previously thought.

In research presented April 26 at the virtual European Geosciences
Union (EGU) General Assembly 2021 conference, the team showed
that by analysing a mineral called barite - a combination of ocean salts
and barium released by volcanic ocean vents - they found evidence
that Earth's continental crust was around at least 3.7 billion years ago,
much older than previous estimates.

An artist's conception of the early Earth, showing a surface 
bombarded by large impacts that result in the extrusion of magma
onto the surface. (Image: Simone Marchi/SwRI) 

That is a "huge" jump back in time, lead study author Desiree
Roerdink, a geochemist at University of Bergen, Norway, said in a
statement. "It has implications for the way that we think about how
life evolved."

Barite minerals form deep underwater, where hot, nutrient-rich water
seethes out of hydrothermal vents in the seafloor. So, why are these
marine rocks useful for studying continental crust? According to the
researchers, continents and oceans have a long history of trading 
nutrients - and barites record that history extremely well.

"The composition of a piece of barite … that has been on Earth for
three and a half billion years is exactly the same as it was when it 
actually precipitated," Roerdink said. "It is a great recorder to look at
processes on the early Earth."

The key process here is weathering. As continents wear down 
naturally over time, they spill nutrients into the neighbouring seas.
These nutrients help foster life in the seas; a study published Feb. 11
in the journal Science found that when Earth's continental crust
stopped growing for about a billion years during Earth's "middle age,"
the evolution of life suddenly slowed down, too.

So, how soon after this did plate tectonics.. as we know it, begin?  The
answer to this will have to wait for a lot more research, but the hunt
will now be on for any tell tale signs in the rocks.

We acknowledge LiveScience as the source of this news item.



article
Illustrations courtesy of author unless shown.

Sedimentary Rocks - Part 1

Author:  Patrick Gaffikin 

I know that many of our readers look forward to seeing the next
article from Paddy and non more so than when he takes a look at
the very foundations of a big topic and he;s certainly doing that
with his latest subject.

If you are beginner in geology, this is especially for you!

‘Although man has always obtained his food and garments from 
animals and plants, he has gained his shelter, his tools and
weapons...... from the rocks and their mineral contents.’ 

I. O. Evans (From: ‘Rocks, Minerals and Gemstones’, P.6, 1973.)

Sedimentary rocks in general

These rocks only form 7% of the Earth’s crust but, despite this, they
form the top surface of about 75% of the land and most of the 
covering of the floors of our oceans. The majority of sedimentary
rocks occur as strata, that is layers or beds. They are originally parallel
to the surface on which they were deposited, while ones which do not
form strata are said to be massive. Earth movements can cause 
sedimentary strata to lie in positions different from their original ones.
Junctions 

Sedimentary rock in all its glory!  This is a fine building stone in
Bronte Country.  Carboniferous sandstone at Penistone Hill, 
Haworth.  It shows excellent channel structures, indicating that it
formed in a river environment.  (Image: Chris Darmon)

between strata are called bedding planes and these represent pauses in
deposition. 

Many of these rocks are composed of fragments, that is clasts, which
are either rounded or angular, and which originated in pre-existing
rocks and minerals. Rounded clasts would indicate they had been
transported a long distance before being lithified (turned into solid
rock) whereas if the fragments were angular they would have, 
relatively speaking, not have been transported over a long distance.
Unlike igneous and most metamorphic rocks, sedimentary rocks often
contain fossils.

How sedimentary rocks form

Sedimentary rocks are formed from deposited particles, which 
originate from older rocks or living things. There are two ways by
which rocks produce sediment. These are weathering, a static process
because it occurs on the spot (that is in situ), and erosion, a dynamic
process because it involves movement (transportation). 

The diagram overleaf, illustrates how sedimentary rocks are formed
from older (pre-existing) rocks. A few sedimentary rock-types can also
form from living organisms - for example chalk and coal. Chalk is
formed from ancient deposits of the shells of microscopic calcareous
algae called coccolithophorids and coal forms from pre-historic 
vegetation like trees becoming buried (in swamps) and then being
compressed. Some limestones can also form from  fragmented shells
deposited under water - usually in the sea. 

The amazing rock that is the chalk.  This is the chalk cliffs at the
Seven Sisters, Sussex.  (Image: Chris Darmon)

The particles in sedimentary rocks can be held together by cements.
These are usually quartz (SiO2) or calcite (CaCO3) or iron oxide
(Fe2O3) or clay. Some cements are precipitated from chemical 
solutions among the grains. Sedimentary rocks can be grouped 
according to particle size - for example extremely fine grains (e.g. 
mudstone), visible grains like coarse sugar (e.g. sandstone) and larger
‘particles’/pebbles (e.g. conglomerate). Sedimentary rocks are very
important as they can shed light on what ancient environments were
like.
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Limestone

A small limestone boulder of Early Jurassic age, found in the Lias
Clay, Co. Antrim.

The colour of limestone rock is quite variable – white, grey, red and
even black. All limestones contain calcite, which is composed of 
calcium carbonate (CaCO3), but can contain impurities such as clays,
which could give them a red colour, and ancient organic matter, which
could produce a black colour. Limestones can be easily scratched with
a steel penknife and often contain fossils. These rocks form in shallow,
tropical seas – although, less commonly, they can also form in fresh
water. Limestones of marine origin form most of the exposed rock in
Ireland and so the regions, occupied by these rocks today, were 
covered by the sea in the geological past. One of the ways by which
limestones form is by precipitation from water containing dissolved
calcium carbonate. Exceptionally, the solubility of calcium carbonate
decreases with the increasing temperature of the water. Or, to put it 
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OLDER ROCKS

Can be igneous,
sedimentary or
metamorphic

Sediment (rock particles)

Deposited, compressed
and cemented to form
SEDIMENTARY
ROCK

Can be:-

1.  fine-grained eg shale,
mudstone, siltstone, clay

2.  medium grained 
eg sandstone

3.  coarse grained 
eg conglomerate

SEDIMENTARY
ROCK

Formed by evaporation
or precipitation from 
solution

eg rock salt, some 
limestones and
ironstones (sedimentary
rocks rich in iron 
minerals)

Weathered1 by climatic conditions, 
water, air, bacteria or plants
or eroded2 by rivers, sea, air, wind
or gravity.

Carried by
rivers, sea, ice
or wind

Dissolved in
water - seas, 
rivers ot lakes

1.  Weathering 
‘breaking down’ of
rocks (a static process)

2.  Erosion ‘wearing
away’ of rocks (a 
dynamic process)

Description of some sedimentary rocks

another way, hot water will not ‘hold’ calcium carbonate as well as
cold water and so it precipitates out of it. As a consequence of this
special property, limestones are only deposited from warm water.
Limestones can also form organically – for example from fragmented
calcareous parts of  marine creatures. Crinoidal limestones are ones
that are mostly composed of the fossilised remains (usually bones
from the the ‘stems’) of animals with a plant-like appearance called
crinoids. Another  type of limestone, called oolitic limestone, is 
composed of very small spherical ‘particles’ (called ooids), each 
containing a nucleus of a tiny shell fragment or sand grain, around
which calcium carbonate was deposited. 

Left to Right: oolitic limestone and (a cross-section of) crinoidal
limestone.



Chalk

A sample of Chalk from Co. Antrim.

Chalk, also called ‘white limestone’, is a very pure form of limestone.
Antrim Chalk, for example, is, in virtually all places, almost 99.9%
pure calcium carbonate. The unweathered rock is white in colour and
can be scratched with a steel penknife. It was formed in a warm 
shallow sea from deposits of coccoliths, which are the broken shells
(sometimes called ‘plates’), of microscopic calcareous algae called
coccolithophorids. These were single-celled planktonic organisms,
which evolved in Late Triassic times and still exist in warm seas
today. In other words, the rock could be said to be a mass of 
microfossils. These (microfossils) cannot be seen with a hand-lens, or
even an optical microscope, but require a complex instrument called
an electron microscope, which can give magnifications of many 
thousands. 

Fossils such as belemnites and sea-urchins are quite common in the
Ulster White Limestone. Note that blackboard ‘chalk’, French ‘chalk’
and tailors’ ‘chalk’ are not actually composed of chalk! Generally
blackboard ‘chalk’ nowadays is manufactured from gypsum (hydrated
calcium sulphate) although many years ago it was composed of 
natural chalk. The other two are prepared from talc (hydrated 
magnesium silicate).

Flint

A flint nodule from the Antrim Chalk.

Sometimes called a mineral, flint is usually grey or black but can also
exist with a variety of hues, from red, brown and yellow to violet 
depending on chemical impurities. Small amounts of iron oxide, for
example, produces a red/brown colour. In Ireland, it is only found in
situ in the north east, in the Chalk, but it has been transported by ice,
during the last Ice Age, as far as Dublin and beyond. Samples, for 
example, can be found on the Co. Dublin beaches. 

Flint is composed of almost pure silica (SiO2) and, consequently, it
cannot be scratched with a steel penknife; in other words it is harder
than steel. The silica is in the form of tiny needle-like crystals and is
described as cryptocrystalline. Flint occurs in the Chalk in three
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forms: separate nodules that lie along bedding planes (nodular flint);
thin continuous layers (tabular flint) and as ‘paramoudras’. The latter
are large cylindrical nodules which lie at right-angles to bedding
planes. Probably the word is derived from the Gaelic for ‘sea-pears’.
Paramoudras up to 1m long can be seen in the Chalk at Clare Hill
Quarry, Co. Down. 

It is still a bit of an enigma as to how flint formed. One theory is that it
originated from the silica skeletons of sponges. Once deeply buried in
the accumulating chalk sediment, the pressure and temperature caused
the silica (from sponges) to dissolve in the water circulating through
the sediment. (Silica, under normal conditions, is only sparingly 
soluble in salt water.) Subsequently, when conditions were right, it
precipitated from solution to form the nodules or layers we see today.
There are other theories but none is accepted by all! 

Often the flint is found with a white patina and could, superficially, be
mistaken for chalk. But this covering is white silica, not calcium 
carbonate, and thus cannot be scratched with a steel penknife. The
Stone Age people used flint for the making of implements like axes,
arrowheads and scrapers, because it is able break along curved planes
leaving razor-sharp edges and because of its hardness. 

Greensand

A specimen of greensand from Portmuck, Islandmagee, Co. Antrim.

This medium-grained rock, as its name implies, is a (dark) green
colour – the colour due to the mineral glauconite. This mineral is
green because it contains ferrous iron. Generally, chemical compounds
containing ferrous iron (Fe++) are a green colour whereas those 
composed of ferric iron (Fe+++) are red/brown. Glauconite only
forms today in shallow marine conditions and so we can take it that
greensand formed in a shallow sea. It is also called ‘Hibernian’
(‘Irish’) Greensand and, in Ireland, it is confined to the north east of
the country. 

In situ it lies between the Lias (Early Jurassic) Clay (below) and the
Cretaceous Chalk (above) but it does not occur in a continuous band
in Co. Antrim because some of it would have been eroded before the
slightly younger Chalk was deposited. The greensand in situ is very
friable. In fact, you could break a sample manually. Because of 
weathering, its green colour is often obscured – particularly in 
boulders found close to exposures – but the green colour is revealed
by scratching the surface with, say, a pebble. Fossils such as bivalves,
ammonites and belemnites occur in the Hibernian Greensand.

Sandstone

Sandstones are rocks made of particles that are sand-size (less than
around 2mm in diameter). They are just consolidated masses of sand
deposited by the wind or moving water. Hence, these rocks have the
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Sandstone from Scrabo, Co.Down.

same chemical and mineralogical composition as sand and their 
broken surfaces feel gritty – like coarse sandpaper. The main mineral
present is quartz, with smaller amounts of other minerals such as
feldspar, muscovite mica and clay minerals. Quartz is a very hard 
mineral, and so is resistant to weathering. The colour of sandstones is

variable. They can be reddish, light yellowish or greyish-green – the
colour is determined by the cementing material, which forms a film or
coating around the grains. Iron (ferric) oxide causes a reddish/
brownish colour and calcium carbonate or silica produces lighter
colours. 

These can be indicative of the environment in which the sandstone
formed. For example the reddish ones were formed where oxygen
(air) was abundant, as on land (deserts). The cement in sandstones can
determine how well or otherwise they weather. For example, because
calcium carbonate is more soluble than silica, rocks containing the
former would be more prone to weathering and hence would not 
usually provide the best building stones. When sandstone breaks, the
cement fractures, but the individual mineral grains remain intact, 
revealing a granular appearance on the broken surface. Plant fossils
can sometimes be found in sandstone, for example at Kiltorcan, Co.
Kilkenny, but fossils are usually rare in Irish sandstones. 

To be continued in the next issue.

Another famous rock...

Delabole Slate, Cornwall

rockstars

Back in the early nineteenth century, before the widespread railway
network, coastal slate quarrying was big business from numerous 
locations on the North Cornish coast.  Large quantities of slates
were transported by sailing ship to Ireland, South Wales and even 
London. But by the end of the century the arguably superior and
much cheaper Welsh Slate from Snowdonia had flooded the market,
carried by train to all parts of the UK.

Ironically, it was the arrival of the London and South Western 
Railway, in the 1890s, that saved the day for a few quarries in the 
Delabole area.  It gave the quarries /a direct route to London Waterloo,
something that continued until the line closed in 1966.

A recent view of the Delabole slate quarry.  The former course of the
London and South Western Railway is now within the quarry 
complex.

Delabole Slate is a high quality slate from the Upper Devonian famed
for its hard wearing properties and the fact that it exhibits a variety of
different colours.  Many a Cornish village is testament to this latter
property.

Delabole Slate has gone through some hard times since 1966, but has
prospered under the ownership of the Hamilton family.  Under their
stewardship, they have branched out into new high end uses for the
slate, including luxury kitchen worktops and fireplaces.

This comes from their website:
“Delabole Slate is the centuries-old trade name for products of the 
Delabole Slate Quarry in Cornwall, probably the oldest working slate
quarry in the world and the only source of Delabole Slate.  Our unique
material is internationally renowned for its superb durability and 
aesthetic appeal as well as for its historical importance, being used in
many prestigious and ancient buildings across Great Britain and the
Commonwealth.

Although over 10 million tonnes has already been mined from the
quarry in the last 1000 years, we still have mineral reserves for 
another millennium.  We are specialist producers of bespoke and 
traditional slate products for the building and home improvement 
sectors, offering a friendly service direct to both public and trade.”

Once Covid restrictions are over the site should once again be able
to welcome visitors onto tours of the quarry and works.
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What’s behind the recent volcanic activity at
Fagradalsfjall in Iceland?

background Collated by:  Chris Darmon 

For more than 20 years, before it became prohibitively expensive,
we regularly took parties of people to Iceland.  During that time I
always said that if we came across an active volcanic eruption,
there would be a surcharge, or ‘volcano tax’ to pay!  

Needless to say that never happened, but Iceland is always full of
surprises.  You can never say with any certainty, where the next
eruption will take place.  And so it appears with the current 
eruption which is about 20 miles from the capital Reykjavik.

Muck of the information in this article comes via our
driver/guide Ingi, to whom we say a big thank you. I hope that
enjoy our background information...

The background

Iceland is the only significant landmass to sit atop an active mid-ocean
ridge.  For the whole of its 15 million year geological history it has
been the setting for numerous volcanic eruptions.   Not surprisingly,
given the geological setting the dominant rock type is basalt.  There is
a tendency for eruptions to be associated with fault lines and fissures,
which run parallel to the mid-ocean ridge. It’s important to appreciate
that the Mid-Atlantic Ridge isn’t a single line, more a zone.  Today
there are two active zones that run in a NE-SW trending band in the
south of the country that merge into one in the north of the country.

The Mid-Atlantic Ridge, as it passes through Iceland
(Image: Wikipedia)

In the geological past there have been ridge segments in places like
the Snæfellsnes Peninsula, that run E-W.  It seems that not only can
ridge segments rotate somewhat, they can also jump, from one site to

another over time.  In recent years the more western of the two ridge
zones in the south, that runs through Geysir and Tingvellir and one
down the Reykjanes Peninsula has been less active.  It’s the eastern
limb that passes through Hekla and the Westman Islands that’s been
more active.  

The biggest eruption in the last 300 years happened at Laki in 1783/4
and this too was on the eastern limb.  In more recent times we can cite
the 1973 eruption at Eldfell on the Westman Islands and even more 
recently the Eyjafjallajökull eruption of 2010 or the Bardarbunga
eruption of 2014/15.  Whilst the eastern zone has been grabbing the
headlines in recent years, tectonic activity, has been expressing itself
via the increased earthquake activity, especially on the Reykjanes
Peninsula.  

Earthquake activity on the Reykjanes Peninsula in late February
(Image: IMO)

In the March issue of DtoE extra we wrote:

“On February 24th, a magnitude 5.7 earthquake struck the area of
Hella just 29 km south of the capital, Reykjavik, and that is getting a
little close for comfort.  Icelandics have taken to Twitter to share their
thoughts and lots of images of the earthquake charts and the night sky.
Between 24 and 28th February, the Icelandic Meteorological Office
(IMO) have recorded 20+ quakes above magnitude 4.0, and 100+
quakes above magnitude 3.0. A total of over 7200 quakes were 
recorded since the start of the swarm on February 19th.  This is an 
outstandingly high number indeed.  Clearly, something big is going
on, not far down within the crust.

The magnitude 5.7 event of February 24th was felt in the suburbs
south of Reykjavik and caused furniture in the houses of people to
move violently.  Buildings in the area have, for many years, been built
to withstand such shocks, so damage was thankfully minimal.  There
is evidence for increased activity in the geothermal sites on the 
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Reykjanes.  This builds upon evidence that has been accumulating for
several years, that this system seems to be getting more active.”

What happened next?

Through March the frequency and magnitude of earthquakes 
continued to increase and at 2.45 local time on March 19th. a small
eruption began at Fagradalsfjall, around 20 miles from Reykjavik and
less than 10 miles from the coastal community of Grindavik.

A small volcanic cone in a big landscape, this image was probably
taken on March 20th.  (Image: www.ruv.is)

It was at this stage that I contacted our former driver and guide Ingi
for some more local and hopefully more reliable informations.  Ingi is
the younger brother of Siggy and they are both keen amateur ‘volcano
watchers’, their late father was a leading geophysicist at the 
University of Reykjavik in the 1970s.  He is credited with coming up
with the idea of using high pressure water jets to stop the lava flows
from Eldfell volcano blocking the Westman Islands harbour in 1973.

It was also at this time that I realised that the media has very little 
patience when it comes to long term phenomena like volcanic 
eruptions.  There was plenty of coverage in the first few days and then
nothing.  In fact the eruption is still ongoing, as we will show you.
Much of what follows comes from Icelandic sources via Ingi.  It’s
worth saying that, as always, scientists don;t always agree.

What does the magma tell us?

The magma is supposed to come direct from the mantle, at a depth of
about 17 km.  It’s what is known as a primitive magma.  That is, it’s
not very far removed from what the mantle is made of, a very olivine
rich basalt.  As a result it’s very hot, 1220 - 1240°C and very runny.
this is why it can be seen as running in channels like water in a river.
I’ve seldom seen flows that fast and certainly not in basalt from
Hawaii. 

The main feeder appears to be a pipe some 1-2 m in diameter that goes
down into the mantle.  That said, there have been, at various times
several outlets from what appears to be a fissure.  Unlike 
Bardarbunga, it has not evolved to become a curtain type eruption, 
instead it has remained as a single main cone.

Throughout April the flow has averaged about 5 m3 per second,
Whilst this isn’t a particularly high flow rate, the relative amounts of
gases has been quite high with quantities of S02, CO2 and CO being
detected.  There’s hardly any ash, which makes it ‘tourist friendly’.
With an absence of foreign tourists these have mainly been Icelandics

and there have now been a couple of weddings with the eruption as a
backdrop!

To sum up the composition of the magma and its temperature, along
with its depth, all point to this being an escape of almost pure mantle
material and a sure sign that the Mid-Atlantic ridge is indeed stirring.

Where do we go from here?

It’s here where you have to look around the present site and see what
the landscape is telling us.  The media were quick to tell us that there 
hadn’t been any eruptions here for hundreds of years, but as Ingi tells
us, this isn’t strictly true.  In fact, the last one was in 1926 in the sea,
just to the SW of the Reykjanes peninsula.  Across the peninsula
there’s lots of evidence that in the historic past, there have been lots of
runny flows.  Several point towards the previous existence of shield 
volcanoes.  Will this develop into a shield as well?

Scientists are divided on this.  If it does develop along these lines it
could keep going for a very long time, lasting for years or even
decades.  The first thing that it needs to do is to fill the valley where it
is.  Then the lava is free to flow to the south, southwest or 
southeast.

Even with all the instrumentation, and with magma detected between
1 and 3 km down, they were not able to predict the eruption and they
only knew it had started when they spotted the fire (as Ingi puts it).

In general, the older Icelandic geologists are more measured and 
cautious in their predictions than the younger ones.  They have taken it
one step at a time, being more reactive than predictive in their 
comments.  As Ingi puts it:  “Normally it should be easier to know
when an eruption starts then if it has ended.  I sometimes think about
my father and the guys with him that went into the crater of Eldfell in 
Westminster  in 1973 and father said, the eruption has ended.  And in-
deed it had come to an end!  There will be a lot of fun when this erup-
tion calms down.  We will hear interviews where people say things
like if the eruption does not start again, it has ended!”

This picture of a lava fountain extending 300 m into the air, was
taken on May 3rd.  (Image: @Giglio/twittering Volcano Discovery)

In the meantime we can only watch and wait and see what happens.
At least this is happening in real time, it’s a bit like the weather, there
will be calm days and there will be stormy days!  Watch out for more
from Ingi in the future.

If you want some fun, here’s a recent YouTube to watch:
https://www.youthes.com/watch?v=Xanthoma
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and development sector. We find the right people to support 
organisations, large and small, who are developing and managing
groundwater resources for marginalised and vulnerable communities.” 

Geology for walkers...

Retired geologist Steve Peacock has
written a basic introduction to 
geology aimed at the millions of
people in the UK who enjoy walking
in the countryside.  Now that’s what
I call a really good concept.  If we
can only get 10% of walkers 
appreciating what they are walking
over that would be great!

“Geology for Walkers” is priced at
£16.50 and is currently only 
available from Amazon, however
we are hoping to stock it soon!

Down to Earth is published quarterly.  Subscribe now for 2021/2 for just £16.00 (£22.00 outside UK) .  We’ll send you the next 6
issues, to the end of 2022 and 3 back issues from 2020/1.  For an additional £22.00 (UK only) we’ll send you a parcel of back issues -
around 50! Alternatively,  take a 2021/2 e-subscription for £10.00. Additionally, all subscribers will get DtoE extra FREE each month.

If you would like to receive multiple copies for club, society or group, please enquire for bulk rates.  For 2021, we are only able to offer
bulk copies in electronic form.  Bulk e-subscriptions start from just £20.00 for distribution to up to 10 people.

Name………………………………………………………………  Address……………………………………………………………............

………………………………………………………..Post Code.................... Email..........................................................................................

HOW TO SUBSCRIBE - Go online at: www.geosupplies.co.uk • Tel. 0114 245 5746 and quote any major card  •  or send a cheque
(payable to Geo Supplies Ltd.) to: 49 Station Road, Chapeltown, Sheffield S35 2XE 2/2021

Down to Earth new subscribers 

A look at some of the new and exciting 
happenings in the world of Down to Earth 
& Geo Supplies - by Chris Darmon 

in-house
We’re now open to personal callers once again at our
Sheffield shop...

We are now open once again  for all your geological needs!  We stock
a wide range of books and maps, including hundreds of BGS products.
However, we advise that if you are planning a visit, and require 
something specific, please check that we have it in stock and that we
will be open when you want to visit.

Remember that it’s our policy that you will never pay more than the
online price for all items, and that you will often pay less.  After all we
don’t have to pay postage!

Our current hours are 8.30 - 4.00, Monday to Friday and 9.30 - 1.00
on Saturdays (opening hours may change).

Remember that you can also access our full online shop by going to: 
www.geosupplies.co.uk and enter our online store.  

You never know where our products are going...

We recently got an order for geological equipment from Groundwater
Relief, a charity based at Dartington Hall in Totnes, Devon.  The main
item on the list was a quantity of Rite in the Rain notebooks. We 
contacted them to ask where the items were going to end up and was
told that they were bound for Sierra Leone and the Sudan.  

This comes from the charity’s website:
“Groundwater has a critical role to play in the battle to reduce 
morbidity, mortality and malnutrition within many parts of the world.
Discounting glaciers and ice caps, groundwater makes up 99% of the
available fresh water on the planet.

However because groundwater is stored within rock and sediments, it
is more difficult to access, understand and manage sustainably. A lack
of expertise can lead to poorly designed and constructed water points
and environmental damage with the longer term results of non
functioning infrastructure and broken promises.

Groundwater Relief, through a global membership of over 340
groundwater experts, provides technical support to the humanitarian

Down to Earth readers welcome!
Just 5 minutes off M1 Jn 35 N. Sheffield

GEO SUPPLIES LTD.
49 Station Road, Chapeltown S35 2XE

Tel: 0114 245 5746 • www.geosupplies.co.uk
Open: Mon-Fri 8.30-4.00, Sat. 9.30-1.00

Callers always make savings!

Online
shop open!

http://www.geosupplies.co.uk/geological-geology-courses-classes.php
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Down to Earth
‘Earth science learning for all’

The learning zone

Enrol online at www.geosupplies.co.uk or ring us on 0114 245 5746
Geo Supplies Ltd 49 Station Road, Chapeltown, Sheffield S35 2XE

Announcing four BRAND NEW Zoom 
sessions in May and June!

We told you that there would be no more Zoom sessions until 
October, but we know that a number of you are missing your time
with us on Zoom, so we’ve put in some new ones during May and
June.

Each session will last an hour and will include additional materials
that can be accessed either by email or our Moodle learning
platform.

•  The Geology of Iceland - including the current eruption

•  A grand Scottish geological tour

•  Raasay - a tiny island 3 billion years in the making

•  The Geology of Shetland

The cost for all four sessions is £25.00 or £30.00 for a couple 
logging in together.  If you would like the background papers to be
printed, the price is £35.00.

Sessions take place at 2pm or 7pm on Tuesday, commencing May 11.
You are free to make your own choice of which session to attend on
a weekly basis.    

Day trips are back, commencing in May!

Reef limestone at Salthill Quarry, Clitheroe, Lancashire

Subject to Government guidance, we are once again able to offer 
socially distanced Day Trips.  For the current time these trips will
only be available to people who have had both Corona vaccinations.
In the event that the trip has to be cancelled you will not lose out on
any monies paid.  All trips cost £10.00 each.  If you have previously
made a Day Trip booking your money can be transferred.

Saturday, May 22
Geology of New Mills, Derbyshire
The Torrs is a spectacular Gorge beneath the town of New Mills in
Derbyshire.  It was cut during the last Ice Age in Upper Carboniferous
sandstones.  See amazing things on this short walk.
Meeting:  New Mills Heritage Centre at 10.30

Wednesday, May 26
Geology of Clitheroe, Lancashire
The Ribble Valley provides some of the UK’s finest Carboniferous
Limestone exposures, these include a bacterial reef at Salthill Quarry
and some excellent folded limestone at Lanehead Quarry.  The trail is
in two halves, with the second part being accessed from separate 
parking at Bradford Bridge,
Meeting: Outside the entrance to Clitheroe Castle Museum at 10.30

Saturday, May 29
Mountsorrel Heritage Centre, Leicestershire
Tarmac operate one of the country’s largest granite quarries at
Mountsorrel on the edge of Charnwood Forest. However this isn’t a
Precambrian rock and it isn’t strictly speaking granite! We begin here
and then go on to other Charnwood sites.
Meeting: Mountsorrel Heritage centre at 10.30 

Warren Lane Quarry part f the Lickey Hills Country Park
(Image: Hereford & Worcester Earth Heritage Trust)

Saturday,  June 6
The Geology of the Lickey Hills Country Park
This area of countryside on the edge of Birmingham was visited by
Charles Lapworth with his students from what was then Mason 
College.

Today, the rocks are looked after as part of a country park and there’s
lots to see and appreciate.  In one day we take in an Ordovician 
quartzite, not one, but two unconformities and an excellent fold!
Meeting:  Outside the visitor centre at 11.00

For the very latest information on day trips, make sure that you look
at the June Down to Earth extra.  If you don’t currently receive it,
remember that it’s FREE every month.

www.geosupplies.co.uk
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Don’t worry, we don’t bite!

All our educational classes
and courses are friendly, 
informal and open to all.

Come and join us!

You can now book residential trips again...

We are now able to see the steps to reopening more clearly across the
nations of the UK.  However, we remain cautious, so it may not be
possible to run each and every trip that’s listed below.

•  Heart of Wales - July 3-10
•  Western Lake District - July 17-24
•  Worcester Summer School - August 14-21
•  Outer Hebrides - September 1-9
•  Forest of Dean - September 13-17
•  Isle of Arran - September 24 - October 1
•  South Devon Geopark - October 9-16

Heart of Wales July 3-10
This trip is based at Neuadd Arms Hotel in Llanwrtyd Wells.  You can
arrive by train at the nearby station.  We will be taking in rocks and
scenery from a wide area, including local Ordovician and Silurian
rocks, along with trips to the Brecon Beacons and Aberystwyth.

The Western Lake District July 17-24
This trip is based at Summergrove Halls on the edge of Whitehaven.
The campus offers lots of single en-suite rooms with on-site catering
facilities.  This offers the perfect base from which to explore the 
varied geology of the Western Lakes.  We will be taking in Ullswater,
St Bees, Eskdale and Skiddaw to name but a few places. 

University of Worcester Summer School August 14-21
At the time of writing we are still awaiting final confirmation that this
trip can go ahead, but we are very hopeful.  As with all of our Summer
Schools we hope to be able to offer a nice range of places to visit,
along with evening talks and social activities. 

At the time of writing we are awaiting confirmation from the 
University of Worcester that this trip can go ahead 

The Outer Hebrides September 1-9
This is the equivalent of a coastal cruise as we journey up the chain of
islands from Barra in the south to Lewis in the north.  It’s an 
opportunity to change your pace and step back in time to ancient 
geology and a very much simpler way of life.  This is one of the 

highlights of anyone’s UK geological journey and September is a
great time of year to do it!

Forest of Dean September 13-18
The Forest of Dean is a lovely area in which to enjoy a short break.
We will be based on the Welsh side of the River Wye in Chepstow.
From here we can explore the varied geology of the Forest which 
includes rocks from the Devonian and Carboniferous.  The area is
steeped in mining history with the extraction of both coal and iron.  

Isle of Arran September 24-October 1
The Isle of Arran has been described as ‘the geologists’ Mecca’ 
because it is home to superb geology and fabulous scenery.  Autumn is
a great time to visit and we will be based on the more remote western
coast.  Do come and join us!

Devonian geology at Saltern Cove, Paignton 
(Image: Chris Darmon)

South Devon Geopark October 9-16
The Devon Riviera has been a holiday destination for more than 150
years and we will be staying in a lovely small hotel in Paignton.  From
here we will be exploring the local area that lies within the
UNESCO world geopark.  This is an area of great coastal scenery,
with lots of Devonian sediments, plus some volcanics.  There are even
thrust plains and inverted strata.  This makes the perfect location for a
week of excellent geology!

You can view the brochures online at our website:
www.geosupplies.co.uk. or Email: downtoearth@geosupplies.co.uk
or Tel: 0114 245 5746 for a copy.

If you haven’t joined one of our residential field trips
before, what can you expect?

• Our residential field trips are suitable for adults of all levels of
interest and geological knowledge.

• Our trips are friendly and  informal and mainly comprise 
15-20 people.  Overseas trips are usually larger.

• We usually use comfortable small hotels and guest houses and
all meals are included.

• You have the services of Chris Darmon and Colin Schofield as
field leaders.  Both are highly experienced and knowledgeable
field geologists.

• During the current period, even if we have a minibus you will 
be able to use your own car if you wish.

• Dates shown in this listing are the start and finish dates.

If you still have any questions or queries, don’t hesitate to email 
us at:  downtoearth@geosupplies.co.uk or tel: 0114 245 5746

downtoearth@geosupplies.co.uk
www.geosupplies.co.uk
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Down to Earth
‘Earth science learning for all’

The learning zone

We’re hoping to restart ourWe’re hoping to restart our
Residential Field TripResidential Field Trip
Programme for 2021 veryProgramme for 2021 very
soon...soon...

The 2021/2 near certain
field trip programme 
•  Shetland Isles - June 19-26
•  Heart of Wales - July 3-10
•  Western Lake District - July 17-24
•  Worcester Summer School - August 14-21
•  Outer Hebrides - September 1-9
•  Forest of Dean - September 13-17
•  Isle of Arran - September 24 - October 1
•  South Devon Geopark - October 9-16 
•  Fuerteventura - February 21-28 2022
•  Southern Norway - March 25-April 3 2022
•  Raasay & Skye - April 21-28 2022
•  Northwest Highlands - April 29-May 6 2022
•  Dingle Peninsula - May 18-25 2022

Full refund, if we, or you, have to cancel due to
Covid-19.  Everyone booking will be required to
have completed a Covid-19 vaccination programme
in good time and to be ‘fit to travel’.

We are now in a better position to offer clarity
about when we can restart our field trip programme.
We are working on late-June as being the earliest we
can commence full residential field trips in line with
Government guidance and targets.  We should have
certainty in the next couple of weeks.

We have had to replace our planned Pembrokeshire
July trip with one to the Heart of Wales, owing to
the non-availability of our hotel.  Otherwise, the rest
of the year is as previously announced.

We are already experiencing some pent-up demand,
so the advice is to book early, provided you will have
had both jabs in good time!  Note that we have also
fixed dates for the early part of 2022 as well.

To view a brochure, go to our to website at:
www.geosupplies.co.uk or Tel: 0114 245 5746
Booking forms are only available direct from us.
Email:  downtoearth@geosupplies.co.uk

These are the magnificent cliffs in Aberystwyth Grits, one of
the places to be visited during our Heart of Wales trip in July.
(Photo: http://www.virtual-geology.info)
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Sink hole trouble in Cumbria, March 2021 – Stank Pit,
Barrow 1870-1900

On March 3 2021 a 2 metre hole opened up under a farmer’s quad
bike, in a field of Bowesfield Farm, Barrow SD 232707. The farmer
fell vertically into an 18m hole that opened up, and was rescued by the
Duddon Mountain Rescue, and flown by Air Ambulance to hospital.  
Although described by the press as ‘sinkhole’, this was actually a
mine shaft of the former Stank Pit. It worked a major iron ore deposit,
and was a place of large scale mining, from around 1870 to 1900. It
was reported that the hole was 2 m wide at the surface, but opened out
below ground ‘like a wine carafe’ into 10 m one way and 4 m in an-
other direction underground. This ties in with reports on the mining
methods, and represents a vertical shaft with horizontal levels toex-
tract the iron ore. 

A lot of hi viz and a hole!  (Image: Sylvia Woodhead)

The Stank Pit Pump House and Mine was originally quite sizeable. It
had twin Cornish pumping engines and also a beam winding engine.
The farm building was the mine manager’s house. Also on site are the
Engineers house, Pumping Engine House, and Miners Dry, and a
small power house. 

Stank Mine and works in it’s heyday - no wonder a sink hole 
appeared!  (Archive image)

Durham Mining Museum reports that in 1896 505 people were 
employed, with 354 in 1900 (221 below and 133 on the surface). 23

people were listed as killed; miners aged from 14 to 53, variously
‘struck’ by timber, stones or rocks, or fell down shaft or in a rock falls.
It was owned by the Barrow Hematite Steel Co Ltd. The ore was
transported by railway to Barrow. 

The map shows that Stank Iron Ore Mines were one of very many in
the area. The Mine is not listed in Postlethwaite’s 3rd edition 1913 of
Mines and Mining in the English Lake District, as producing iron ore
in 1909, so mining had presumably finished by then. 

This news item courtesy of Sylvia Woodhead

Nefyn on the Llyn Peninsula suffers another landslide...

The small village of Nefyn on the remote Llyn Peninsula of North
Wales experienced a landslide which caused extensive damage to a
house.  April 19th was the latest in what have been a series of such
events over the past few years.

Down to Earth reader Chris Malone was in the village at her coastal
caravan when the event happened.  I think that these two 
paragraphs provide a graphic account of what happened.

We’ve renamed our Grassroots feature to
reflect the stories that you tell us about 
geology in your local area.  Email your story:
downtoearth@geosupplies.co.uk

backyard 
geology
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“There have been several landslides since February one hit the end
cottage at the harbour wiping out the back wall and roof. Poor Jane
who lives there has had to go into rented accommodation in the 
village. The land at the back of our caravan was cracking and starting
to fall. The site owner has had our land shored up with wire baskets
filled with stones so fingers crossed.”��

“The garden of the bungalow on the cliff top has lost 40% of the 
garden. The police have closed the beach and people living in the 
immediate area have been evacuated. The second photo is looking
down on the back of the damaged cottage and the two beach huts. 
Two caravans at the site along the road from us have had to be moved
back.”

Thanks Chris for this contribution

Fragments of the Gloucestershire meteorite turn up
in the village of Winchcombe...

At least one lucky person found a fragment of the meteorite that fell
onto Gloucestershire on February 28th.  It landed on the village of
Winchcombe during the evening and the next day, following a lot of
publicity, at least one fragment was reported.

The extra terrestrial object landed on the driveway of the Wilcock
family.  "When I heard it drop, I stood up and looked out the window
to see what was there," recalled Hannah. "But because it was dark I
couldn't see anything.

This is a fragment of the carbonaceous chondrite meteorite.
(Image: Natural History Museum London)

"It was only the next morning when we went out that we saw it on the
drive - a bit like a kind of splatter. And in all honesty, my original

thought was - has someone been driving around the Cotswolds 
lobbing lumps of coal into people's gardens?" she told BBC News.

What they had on their property was an extremely rare and valuable
fragment of a carbonaceous chondrite, the likes of which has never 
before been recorded as having landed anywhere in the UK.  It 
dates back to the formation of our solar system around 4.6 billion
years ago.  This fragment weighs in at around 300 gm.

The Wilcox family at their home in Winchcombe.

Meanwhile, where is this super rare meteorite now?    Well the piece
shown on this page which is about  2cm across, is in the safe keeping
of the Natural History Museum, but as for the larger fragment, no
mention has yet been made.

Helen contacts an academic author and enjoys an 
unexpected friendly outcome...

I bought the New Forest book from you and when I read the bit about
Kimmeridge (in the geological history chapter at the start, which 
covers a wider area) it looked as if James Burnet, the author didn't
know about Steve's fossils and the Etches Collection, so I searched for
and found him on the internet (academic at St Andrews) and emailed
him. 

To my amazement he replied and said he didn't know about it but 
hadn't been, and it lead to a correspondence and then he asked me to
do a review for his book for the publisher’s  website, which I managed
to make sound more positive on the second attempt (the Palaeogene
Stratigraphy chapter is very detailed and a bit beyond me!).

Richard is pleased with it, and when he is down visiting family in the
Southwest in the summer he will let the museum know and hopefully
Steve will give him a personal tour, which he said would be 
'awesome'!  So hopefully I'll get to meet him, he sounds very nice and
friendly! 

Helen Earwicker, Kimmeridge by email

The Editor comments: One of the really good things about the Earth
science community is that it is so often a friendly one.  I always say
that this has a lot to do with fieldwork.  On a wet day in, at a muddy
outcrop we are all pretty equal aren’t we?

So good to hear that Helen had such a pleasant outcome from what
was a chance email encounter!
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My thoughts on the St Vincent eruption...

background Author:  Eileen Fraser

In recent weeks we’ve all seen dramatic pictures from the 
Caribbean island of St Vincent.  The northern part of the siland
has been covered by deep ashfall from an eruption of the La
Soufrière volcano.  Here, Eileen Fraser, who knows the area
well, shares her thoughts...

Tectonic setting of the (a) Lesser Antilles and (b) fracture zone map.

According to the diagram above St Vincent is in the average 120 km
depth zone. Also it is interesting to see why Barbados has not had any
volcanic activity as it lies too close to the subduction zone so the slab
is not deep enough under it for melting. I have ignored the second 
diagram – mainly cos I do not understand what it is telling me!

According to extracts I have read from some learned papers: The slab
depth below the volcanic arc is 120 km. This is much deeper than the
global average of slab depth below volcanic arcs of about 105 km.

Transect tests have been made for Guadeloupe and other adjacent 
islands. With a slab at 100 km depth the maximum temperature below
the arc (900°C) is too cold to explain the generation of basaltic 
magmas. Also the slow subduction velocity of 2 cm/yr gives a very
weak convective flow in the mantle wedge so reducing the advection
of hot mantle to arc region. The St. Vincent transect thermal structure
shows temperatures close to or slightly higher than 1,200°C at depth. 

Mantle temperatures of ~ 900°C are expected between 55 to 70 km
depths whereas temperatures higher than 1,000°C (up to 1,100°C) are
predicted to occur for a slab at 120 km depth.

The magmas of the Lesser Antilles show an abundance of amphibole
rich gabbroic cumulate xenoliths and explosive eruptions indicate
their hydrous character. However, most of these magmas are andesitic
to dacitic, and thought to come from open-system fractional 
crystallization of basaltic magmas in intracrustal magma reservoirs. 

The St. Vincent basalts show that primary magmas contain up to 4.5-
5.5 wt.% H2O and have typical mantle compositions.  

My Notes from the diagram on the previous page:

It looks like St Vincent is about 400 km from the trench and if the slab
is now 120 km below St Vincent then the angle of subduction is about
20°. This makes it a very shallow angle of subduction. I have also read
that it has been locked for a while (something to do with the 
Barbados Carbonate Platform.) We are told that the rate of subduction
here is ~ 2 cm per year.

So it seems that it has taken a long time for the slab be at sufficient
depth to have any effect. If it is very slow moving does that mean that
excessive melt is possible over the subducting slab or will all the
water taken down with the slab be exhausted pretty quickly making
melting slow down or even stop or produce completely different type
of melt.

It indicates above that maybe the magma comes from pooling in
magma chambers in the crust so this could be the source of the dacite
and andesitic compositions. We also have to build in the affect that the
there was movement of the volcanic arc ~ 25Ma mainly affecting the
northern islands but seems to fairly stable by St Vincent

Movement of volcanic arc towards the west.

Or conversely the subduction zone has moved east or the slab angle or
velocity changed so the volcanic arc formed further west! So many
questions.



The answers from previous issues...

Peter Evans, had a request, could anyone help identify the fossil 
(shown above) that his 8-year old grandson Gabriel had found?

We are delighted that so many of you came forward with the same 
answer!  It was correctly identified as part of a fossil crinoid stem.
Like the Editor, you just wanted to help and encourage such a young
person setting out to learn more about fossils.

This from Peter Eyles, was typical of your comments:

“May be you have been inundated with replies regarding Gabriel’s
pebble but here goes. The pebble is a piece of crinoidal limestone - a
rock containing a crinoid fossil. 

Crinoids are animals related to starfish and sea urchins. They anchored
to the sea floor and grew a tall stem, a bit like a plant, hence the term
“sea lilies”. On top of the stem was a sea-urchin-like animal. They
were abundant in the Carboniferous period. Gabriel’s fossil is around
340 million years old. In these Carboniferous seas, which were 
tropical and shallow, the crinoids were so abundant their remains
formed sediment and eventually rock. The crinoid stems were made
up of fragile joined sections called ossicles, a bit like a super-long
packet of loosely-glued Polo Mints, without the wrapper. Gabriel’s
pebble contains a section of stem. You can see the lighter individual
ossicles - about 16 and the darker centre, a bit like the joined-up holes
in the “Polo Mint”. The way and direction the rock fragment has
eroded into a pebble exposes roughly half the section of stem - cut
lengthways.

Sand Point, where Gabriel found his pebble, is a fantastic area for
Lower Carboniferous limestone. You can also find lovely fossil corals
and shelly fossils called brachiopods. In some places nearly the entire
rock is made up crinoid fragments. There is a place just east along that
north coast called Swallow Cliff. It has great fossils but also volcanic

rocks. On the beach, you can even see when the eruption started and
the ash, falling into this tropical sea, wiped out all life on the sea floor
and then later, after the eruption finished life recolonised, only to be
wiped out again in the next eruption. There is also a major lava flow, a
basalt. Make sure you go on a falling or low tide.

Once we get back to normal, late in the summer, I would be happy to
meet Peter or Peter and Gabriel and show them the amazing geology
of Swallow Cliff and Middlehope. These locations made up the first
fieldwork trip for my A-level geology students when I taught in 
Trowbridge. There is so much to see and such a great story to tell at
any level of geological interest.  Happy hunting!

We forwarded this, and several other replies on to Peter so that he
could share them with Gabriel.  However our ‘star prize’ goes to
Down to Earth reader Geoff Brambles from Kendal who went to the
trouble of putting together small collection of fossils especially for
Gabriel.  He sent them to us and we have forwarded them on for
Gabriel.

We received this letter from Gabriel (before he got the fossils):

“Thank you for finding out about my fossil.  I was very excited when I
found t on the beach. 

From Gabriel”
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Welcome back to our popular “Ask the audience” feature.  Not
that we’ve been away really.  It’s just that now we can get out
about again, we expect to see some more of your fieldwork 
questions.

We look forward to hearing from you once again!

ask the
audience

With the ending of lockdown, we welcome
back our popular feature where we 
challenge you, our audience, to solve 
problems posed by our readers.



In DtoE113 we carried this item about a very rare twinned feldspar
crystal that Tim Freeman had found forming apart of some granite
steps at Charlestown in Cornwall.

We’ve now heard from one of our regular contributors, Richard
Mann, who says this:

“I would agree with you. this is truly a rarity and unlike the 'Shap'
phenocrysts commonly seen.

Even at microscopic level such crystal twins seem unable to grow to
sizes visible to the naked eye, so to see one this well formed, 
measuring 15 cm is an amazing feat of nature.

Here’s one he made earlier, Richard’s ‘twin’ under the microscope

The 'pigs eggs' image shows 4 main arms of the twinning but there is
also a vestigial arm pointing slightly WNW of the main right hand

twin growth which aligns very nicely with the microscopic example
found on the web. 

If asked why is there a revised growth direction, changed preferential
nucleation sites and ease of growth would be an answer, induced by
magma chamber instability.”

A ‘speleological oddity’ from Val Bannister...

In the chalk cliffs of St Margaret's Bay, Dover, there is a cave.  Not a
sea-cave, one formed by fresh water. Until the entrance was blocked
by a land-slip in the 1990s entry was approx 300m to the west of the
pathway to the beach, approx 2m above ground level.

We all know that chalk is porous, even more so than related limestone,
where both wet and dry caves are common. But in this formation
water seepage has been blocked by a solid flint pavement, forming a
channel about 300m in length, gradually reducing in height from 2m
to nil. Formed by diagenesis, spicules of silicious sponges fill any
available space, such as holes bored by sea creatures, producing the
well-known nodules.  

But here one can envisage a veritable forest of algae, catastrophically
destroyed, laying down an impermeable pavement, about 2cm thick,
above which spring water cut a course. Eventually minor earth 
movements in the cliffs cracked this pavement, the water escaped,
leaving a dry cave (and home to many large spiders).

There may well be a similar, somewhat longer, cave leading inland 
towards Ramsgate, but it has been so modified by (alleged) smugglers,
that it's origins are lost. 

Val Bannister, explored it in the 1980s with other members of Trogs
(University of Kent at Canterbury Caving Club).
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The Editor says...

I am always pleased to hear from you, our readers, but in order to
make things easier for us, please can you note the following 
guidance, if you want us to respond to you...

•    Please note we are not able to offer an identification service
as part of this feature.

•  We much prefer to hear from you by email and that includes 
your words and pictures.

•  Please only use the following email address as others can 
get clogged up with very different material:-

Email: downtoearth@geosupplies.co.uk
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Tell the Editor what you think about any 
geological subject or article in DtoE
Email: downtoearth@geosupplies.co.uk
or write to him at the usual address

your feedback

Dear Chris

Rock armour as a geological teaching tool

Having finally decided to take the opportunity to order a hard copy
subscription to Down to Earth, I find that I have much more time to
read your magazine. I was interested to read your coastal article in
DtoE 114. I was particularly intrigued by your comment that rock 
armour makes a useful geological teaching tool. 

I had come to the same conclusion myself, as I will explain in a rather
roundabout way.

Some years ago, Cumbria GeoConservation designated a new Local
Geological Site south of Kendal where three circular water-filled 
depressions provided a clear example of kettle holes, visible from a
public footpath. Unfortunately these were drained, so we archived the
site. I set to work to find out where else in south Cumbria there were
good examples of kettle holes. I scoured the literature, scrutinised
maps, and consulted experts. I was assured there were several near 
Rampside, Barrow-in-Furness. 

As it was around the time that Barrow was promoting ‘Health Walks’,
I set out to design a walk to these kettle holes. They are certainly still
there, but rapidly infilling with vegetation. The big find of the walk
was the variety of rock types in the sea defences at Westfield Point,
easily accessible from a good walkway. This rock armour included
blocks of sandstone, Shap granite and Borrowdale Volcanic Group
rocks. 

The leaflet can be downloaded from:  
www.cumbriageoconservation.org.uk

Choose ‘Geological Sites Map, and scroll to the bottom of the map to
find the search box. Put ‘Rampside Marsh’ into the search. A data
sheet, which will pop up, has a link to the leaflet. 

Sylvia Woodhead by email

Dear Chris

My visit to a coal mine

Inspired by a recent virtual day school on coal, I felt inspired to tell
you about my memory of a visit to a working pit.

I studied A-level Geography by day release at St Albans College 
of Further Education, as I had got fed up with school and left at 16
to work in the Civil Service, who gave me a day off per week to study.
At the end of the first year we were taken on a field trip to the Peak

Despite the lockdown we are still pleased to hear from you on any
subject, but particularly anything that you wish to comment on
from things we publish in Down to Earth.

Please contact us at: downtoearth@geosupplies.co.uk

Here’s what you have to say this time...

District. We studied rocks and the landscape in both the White and
Dark Peak areas, staying overnight in Youth Hostels. The highlight of
the week was to be a visit down a working coal mine. We had been 
instructed to wear strong shoes and a strong leather belt for the visit.

The relatively modern pithead buildings at Kiveton Park Colliery.
The  scene is nothing like this today as all the buildings were 
demolished in 1995 following the closure of the pit.  
(Image: Wikipedia)

We set off by train from Grindleford, west of Sheffield to Kiveton
Park which is near Worksop and in the ‘concealed’ coalfield East of
Sheffield.  The ladies in the Group, which included the leader, were 
allowed to change in the Pit Manager's Office.  We were issued with
hard hats with a lamp on the front and the strong leather belt was to
support the weight of the lamp battery.  

Then we were ushered into a “cage” lift, which dropped very quickly
to the seam.  I can remember walking along in a stooped posture as
the tunnel was less than 2 metres high, with “Accro Props” at inter-
vals.  Then the “Trepanner” cutting machine came along making a lot
of noise and dust.  It was all very exciting!

Afterwards the boys went off to the showers but the ladies had to
make do with the Pit Manager's toilet, and we got on the train back,
stopping for liquid refreshment at the famous Sheffield Station
hostelry.  

Somewhere “along the line”,  I think it was on the outward journey,
the girls decamped to the nearest Department store in Sheffield for a
bit of retail therapy, because our lady lecturer was leaving to get 
married.  I don't know what possessed us to buy her a teapot, but it
survived the day, and back through the Dore Tunnel to Grindleford,
and our Youth Hostel.

I didn't realise what a unique experience this was for a 17-year old
from Hertfordshire, but I will say that it formed my opinions for life
on the value of coal and its miners.  I can't imagine that A Level 
Geography students would have such vivid memories if taken 
to a field of solar panels.

Sue Jacobs, by email 

mailto:downtoearth@geosupplies.co.uk
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Especially during lockdown, we ask you to 
‘exercise those little grey cells’...

What’s the 
story?

competition

It was good to see several of you engage with this picture problem
with everyone spotting that it was an unconformity.

The colour change and obvious changes of dip were a bit of a give
away, as was the presence of a conglomerate at the base of the upper
series.  It was also clear that several of you knew this exposure (or
others close by on the same stretch of coastline.)

Of all the unique field scenarios, an unconformity presents us with a
familiar set of clues and the Portishead Devonian-Triassic one has
all of the classics.  However for at least one of you, it was the setting
for a masterclass in how to deal with it...

Richard Mann’s approach was to consider each component of the 
section and began by labelling the section as shown here/

Once he’d carved up the problem in this way, he considered the 
lithology of each of the units and then the possible environment that
this represented.

Even with this approach, there’s no guarantee that you’ll come to the
correct conclusion, but you will have considered all the possibilities.
In this case Richard suggested that this was more likely a 
non-sequence than a true unconformity.  

Importantly though he gets the true point of the story:
“Here lies a story of great changes over time. again assuming that  the
conglomerate is not a much later 'recent' collapse deposit but a true
solid formation slotted between the surrounding rock formations.”

Peter Eyles, who taught geology at Trowbridge, remembers taking his
A-level students to this locality.

Peter summed it up as follows:
“It is in effect a Triassic fossil landscape of a semi-arid rocky desert
terrain of ORS bedrock. The best modern analogous environment I
have seen is in Mosaic Canyon in Death Valley.”

After due consideration of the entries, I’ve decided to give the prize
to Richard.  He richly deserves it for the rigour of his approach.

Our picture for this issue is of an 
outcrop on the island of Raasay in
Scotland.  One clue, all the material
in the picture is Torridonian 
sandstone.

As always, with this feature, use your
skills to decide what’s the story!

The closing date is July 15th. 2021.
The prize this time is a set of the BGS
North & South UK Bedrock maps and
booklets worth £30.00.

We welcome images for use in this
feature.

Email your answers and images to: 
downtoearth@geosupplies.co.uk
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a good read Reviewer:  Chris Darmon

It’s always good to see when a book gets a reprint and even better
when it goes to a second edition.  “Introducing Volcanology” was first
published in 2011 and over the intervening years thousands of copies
have been sold.

During the last ten years volcanoes have continued to erupt around the
globe and the author, Dougal Jerram has continued to travel widely to
see, at first hand, many of the world’s finest volcanoes.  Wisely, he has
not changed much in what is a very successful format.  Some of the
images have been updated, along with some of the detailed text.

These changes have given the book a renewed freshness and relevance
to today.  There’s something about the havoc from the 2018 Anak
Krakatau Tsunamis or a view of White Island New Zealand just prior
to the 2019 eruption.  Geologically, speaking volcanic eruptions are
about the here and now and this book captures something of those 
moments.

This book is for anyone who wants to learn about the basics of 
igneous rocks and volcanology.  Whilst it’s packed full of excellent 
information, it isn’t really a textbook.  Professor Jerram (aka Dr 
Volcano of BBC fame) is a great communicator both orally and in the
written word.  

This book is first and foremost a ‘must read’ book about volcanoes.  If
you know little about volcanoes make this your first source.  Having
read it, you may want to dig deeper into the subject, but this is an 
excellent foundation.

The excellent text is superbly illustrated with numerous full colour
maps, diagrams and photographs, a number of which are annotated.
As you might expect there’s a lot about the plate tectonic settings of
many volcanoes and their products.

Amazingly, this second edition is still the same price as it was when it
was first published and you can’t say that about many things after 11
years!  At some 139 pages, including an excellent glossary, that’s good
value in any language! 

Title: Introducing Volcanology
- a guide to hot rocks

Author: Dougal Jerram
Publisher: Dunedin
ISBN: 978 1 78046 090 1
Format: Softback
Cost: £9.99
Level: Adult & general interest 
My rating: *****

Geo Supplies stocks hundreds of geological books and
booklets, as well as holding a full range of BGS maps and
other publications.  If we haven’t got it in stock, we can
usually get a current title for you within a short period of
time.

Browse our booklist online @ www.geosupplies.co.uk 
or ring us on 0114 2455746

Title: Introducing Geophysics
Author: Peter Styles
Publisher: Dunedin
ISBN: 978 1 78046 080 2
Format: Softback
Cost: £14.99
Level: Adult general interest
My rating: *****

2nd Edition

Geophysics is one of those branches of Earth science that few people
have any real understanding about.  One of the principle reasons for
that apparent ignorance is the lack of an accessible book that provides
an introduction to the subject.

This book therefore attempts to fill a gaping void in knowledge for
many people.  Not only does it do that, it also serves to show the 
enormous job that geophysicists do.  It’s thanks to them that we are
able to find and exploit oil and gas reserves and also metalliferous 
deposits.  They work on land, sea and in the air for our benefit.

Don’t be put off by the word geophysics, it is, after all, only the
physics of our Earth.  We experience aspects of the Earth’s physics
every moment of our lives, be it: heatflow, gravity, vibrations, waves
and the Earth’s magnetic field.  

Geophysicists engage with those natural phenomena and measure tiny
variations in the strength of things like gravity and magnetism to 
deduce what’s going on below the crust on land and beneath the sea.
Whilst there may be a number of mathematical equations behind much
of what’s measured, you don’t have to be a mathematician or a 
physicist to grasp the principles involved.

Remember, that almost everything we know about the deep Earth, we
have learned from geophysics.  In the early days of the subject in the
1950s and 60s.  It was geophysical methods that gave us much of the
information that allowed the theory of plate tectonics to become the
accepted mechanism for how the Earth works.

Today, geophysics sits at the every centre of Earth science and is able
to contribute to our knowledge of so much.  It’s therefore vital that all
geologists are able to engage with geophysics in their everyday work.

The author, who is Emeritus Professor of Applied and Environmental
Geophysics at Keele University, has managed to write a book that is,
above all, interesting and engaging.  He writes about practical things
like using geophysical methods to detect former coal mines.

As we’ve come to expect from this series of Dunedin books, it’s well
designed with numerous full colour photographs, diagrams and maps.
Technical terms are kept to a minimum, but where they are used, they
are explained either in the text or in the glossary at the back of the
book.  

Amazingly, this book is still at the excellent value price of £14.99, the
same as others in the series five years ago.  Highly recommended. 

Book Choice
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Title: The Greywacke
Author: Nick Davidson
Publisher: Profile Books
ISBN: 9781 78816 377 4
Format: Hardback
Cost: £20.00
Level: Adult & general interest 
My rating: *****

Title: A guide to the geology of
Islay, Jura & Coionsay

Authors: David Webster, Roger
Anderton & Alasdair Skelton

Publisher: Ringwood
Format: Softback
Cost: £14.99
Level: Adult & general interest 
My rating: ****

Over the years lots of books have passed my way for review.  The vast
majority of those books are concerned with one aspect or another of
geological science.  Whilst that may not come as any sort of 
surprise, my point is that behind every geological discovery lie the 
people who first made them.  That said, I receive very few books that
concern themselves with such people.

Most recently has come Tom Sharpe’s excellent “The Fossil Woman”
that puts Mary Anning and her achievements into a more accurate 
perspective.  “The Greywacke” is an engaging tale of two of the 
geological heavyweights of the mid-nineteenth century in the form of
Adam Sedgwick and Roderick Murchison.  They are joined by the
somewhat younger and therefore later Charles Lapworth.  What brings
them together is a shared study of rocks, and in  particular the 
enigmatic sedimentary rock known as greywacke.

Greywacke was found to be present across much of Wales.  In the
Northwest of the country in the Harlech Done, Sedgwick found a few
fossils which led him to name the Cambrian period.  In the Welsh 
Borderland Murchison named the Silurian.  Initially these two 
pioneers worked together but they were later to argue about the rocks
of Mid-Wales which both claimed for their respective periods.  What
had been a friendly rivaly, turned into a bitter feud.

Nick Davidson takes us along in the footsteps of these two great
geologists, through Wales, Scotland, Cornwall and Devon and even on
to Russia, where Murchison named the Permian.  Meanwhile, up in
the Southern Uplands, around Moffat, the schoolteacher turned 
geologist Charles Lapworth was carefully mapping yet more
greywacke. He eventually solved the Cambrian/Silurain problem by
attributing the disputed strata to the Ordovician.

The prolific author Richard Fortey states on the back cover of this
book:  “Everyone interested in geology should know about 
Murchsion, Lapworth and Sedgwick.”  Yes, indeed they should and
Nick Davidson has found a novel way to introduce us to these 
characters through the medium of what really united them, the study
of rocks in general and greywackes in particular.

After initial chapters that introduce the reader to Sedgwick and
Murchsion, Davidson takes us through their studies in chronological
order.  Along the way, we encounter the Highland Controversy and the
namng of the Ordovician.  At the end, we encounter what is termed
“the final mystery” - the origin and nature of greywacke itself.  What a
clever finale!  

I found this book quite delightful.  It’s well written and carefully 
researched.  It deserves to sell well.  At the very least it brings 
Sedgwick, Murchison and Lapworth to a new and wider audience.

This book is a companion volume to the guide to the geology of Islay,
that was first published in 2015.  That guide described twelve 
geological excursions on Islay.  This new guide adds a further four 
excursions on Islay, along with six excursions on Jura and three on
Colonsay, thus completing all three islands in the group.

Many visitors, this reviewer included, take in Islay and Jura in the one
field trip, so adding in Jura is a welcome idea.  If you have never 
visited the remote island of Colonsay, perhaps this guide will 
encourage you to do so.

All three islands lie off the west coast of Scotland, to the south of Mull
and to the northwest of the Mull of Kintyre.  Islay and Colonsay are
home to rocks from the Rhinns Complex.  They date from around 1.8
billion years ago and include some high grade gneisses.  These rocks
were previously thought by some to be a part of the Lewisian 
Complex but now are associated with the break up of a super 
continent, known as Columbia.

Above these basement rocks, all three islands have thick successions
of metaigneous and metasedimentary rocks that are assigned to the
Dalradian Supergroup.  On Jura, the spectacular Paps are made of pure
quartzites, whilst on Colonsay and Islay there is a more mixed 
succession with metamorphosed mud rocks along with carbonates and
the famous Port Askaig tillite.  This latter rock dates from ‘snowball
Earth’ the glaciation that covered almost all of the planet towards the
end of the Precambrian.

Like the previous Islay volume, this one shows great clarity with each
excursion well described, complete with access details.  Along with
this each excursion has an excellent map and the whole book is 
illustrated with good colour photographs.  

A number of the photographs have been annotated which enables them
to be an invaluable resource to anyone trying to understand the 
outcrop.  If I have a minor criticism, it is that to be of maximum use,
some of these images would have been better had they been 
reproduced at a somewhat larger size.

There is much talk nowadays about geotourism and these Hebridean
islands are a good example of where a few geological parties can have
a big impact on visitor numbers.  This is especially the case with the 
remote island of Colonsay where I hope that people will be 
encouraged to book the only hotel, or use one of the self catering 
cottages to go and enjoy the superb geology.

The geological community should be for ever be in debt to the 
academic geologists, like these authors, who take such time and care
to share some of their favourite places with us all in this way.,

Book Choice Book Choice
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Title: Notes from Deeo Time
Author: Helen Gordon
Publisher: Profile Books
ISBN: 9781 78816 163 3
Format: Hardback
Cost: £20.00
Level: Adult & general interest 
My rating: *****

Title: The buildings of Wiltshire
Author: Stephen Hannath
Publisher: Stephen Hannath
ISBN: 5800 13884 990 9
Format: Softback
Cost: £8.00
Level: Adult & general interest 
My rating: ****

I was made aware of this book by a friend who had read it recently.
She’s a highly experienced geophysicist in the oil industry, so I took
her recommendation seriously.

This book takes me back to the early days of the Open University,
when scientists representing all the major branches of science sat
down to discuss the content of a Science Foundation Course.  The idea
was that this would cover science in a more holistic way than it had
been before.  It was decided that the unique concept that Earth science
brought to the party was ‘deep time’.  It had fascinated people in the
eighteenth century and still does today.

Helen Gorden, herself married to a geologist, is clearly captivated by
deep time and so explores it through the pages of this book.  The style
in which this book is written is much more that of the novelist than the
traditional science writer, but deep time relishes that sort of attention!

She puts herself into the narrative as she sets out on an odyssey that
takes her from the secret fossils of London to the 3-billion year old
rocks of the Scottish Highlands.  Along the way she encounter a state
of the art earthquake monitoring system in California and one of the
world’s most dangerous volcanic complexes hidden deep below
Naples.

Helen comes at this subject with a desire for solid concrete answers to
her numerous questions.  She steps out onto what she thinks is solid
ground, only to find that the ground isn’t quite as it seems.  That’s
something that we geologists take for granted, but those stepping into
our world for the first time, find terrifying and troublesome.

As we all know, deep time has a Mecca and it’s called Sccar Point,
that lonely spot on the Berwickshire coast where James Hutton first
peered into what he called ‘the abyss of time’.  Needless to say, Helen
covers this in a chapter entitled ‘Shallow time’.  I was keen to learn
what Helen’s take was as she stepped onto the hallowed turf.  How
would she react to the story the rocks of Siccar Point had to tell?
Would she be inspired like Hutton and his friends were in 1788?

I need not have worried, Helen clearly felt those very same emotions
that Hutton did all those years ago.  Yes, the rocks did have a story of
deep time to tell.  Time that stretched way back into those distant
eons.  It was time that was, to all intents and purposes, infinite.  

Throughout this book, Helen takes us into the back stories of the 
people behind the discoveries to reveal them as real human beings
with the same sort of doubts and frailties that we all possess.  All this
makes the book so much more of a real story.  It makes deep time
something that we can all explore whether geologist or layman, 
scientist or artist.  That’s the way it should be, well done Helen!

In an age where it’s all so easy to login to the internet and find lots of
free material online, I continue to admire those individuals, who take
on projects to research, write and publish books about some aspect of
their local environment.

These people cannot ever hope to recoup the vast amount of time that
their research takes.  This is never about monetary gain, it’s about a
pride in their local community and environment.  Stephen Hannath
clearly know his subject well.  More than that he loves and embraces
not only the fabric of the buildings in his home county of Wiltshire,
but also but also the rich and varied architectural styles.  

This well illustrated book begins with a nice summary of the geology
of Wiltshire before going on to cover all the major buildings stones
that can be seen in the county.  Local limestones and sandstones are
covered along with imported stones and also man made materials such
as bricks.  Historic buildings using chalk, sarsen stones and cob are
also covered.  

What emerges is that where there isn’t exactly an abundance of 
excellent local building stone, people use what’s available to them and
adapt the architecture to suit.  This book comes highly recommended
to anyone who wants to learn more about Wiltshire buildings.

Book Choice

Title: Inotroducing Tectonics, 
Rock Structures & 
Mountain Belts

Author: Graham Park
Publisher: Dunedin
ISBN: 978 1 78046 094 9
Format: Softback
Cost: £14.99
Level: Adult general interest
My rating: *****

2nd Edition

This has been a highly acclaimed book since it was first published in
2012.  In this \Second Edition, the author has taken the opportunity to
carry out extensive revisions.  Many of the illustrations have been 
improved, with better use of colour and some photographs have been
updated.

The Chapters on ancient and modern orogenic belts have been 
rewritten to reflect recant and current research and thinking.  It’s a 
reminder that Earth tectonics is a live debate.  Amazing value at a
cover price of £14.99!
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diary of
field events

Until such time as some sort of ‘normal service’ is resumed
by clubs and societies, we are concentrating our efforts of
telling you about ‘real’ fieldwork opportunities.  Do tell us
about YOUR activities.

With so many local geological clubs and societies unable to 
deliver their usual indoor lectures.  Many have turned to Zoom
and YouTube formats to keep the information flowing.

Many are generously offering these to a wider audience around
the country, either with a small charge or entirely free.  

However, as we go into the summer months, many of these 
activities will be winding down.  For the latest information,
please refer to the website of your local club/society.

day field trips

You are strongly advised to contact the organisers of any of the field
trips listed here.  Under current Covid restrictions it is likely that
pre-booking or registration is a requirement.  

It is also probable that you will need to have been fully vaccinated
before you can attend.

May
19 Virtual field trip to Wessex with Rufus Brunt
Organiser: Manchester GA Details: ken.jacobs.2011@gmail.com
22  Geology of New Mills, Derbyshire with Chris Darmon
Organiser:  Down to Earth
Details:  downtoearth@geosupplies.co.uk
26  Geology of Clitheroe, Lancashire with Colin Schofield
Organiser:  Down to Earth
Details:  downtoearth@geosupplies.co.uk
29  Geology of Mountsorrel, Leicestershire with Chris Darmon
Organiser:  Down to Earth
Details:  downtoearth@geosupplies.co.uk

June
6  Geology of the Lickey Hills, Worcestershire with Chris Darmon
Organiser:  Down to Earth
Details:  downtoearth@geosupplies.co.uk

We have heard from several local societies, among them The 
Manchester GA and the Black Country GS who are preparing to
restaet real field trips.  

Check with their respective websites for updates.

residential field trips

July 
3-10 Heart of Wales with Chris Darmon & Colin Schofield
Organiser:  Down to Earth
Details:  downtoearth@geosupplies.co.uk
17-24 Western Lake District with Chris Darmon & Colin Schofield
Organiser:  Down to Earth
Details:  downtoearth@geosupplies.co.uk

August
14-21  Summer School, University of Worcester
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

September
1-9 The Outer Hebrides with Chris Darmon and Colin Schofield  
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk
13-17  The Forest of Dean with Chris Darmon & Colin Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk
24-October 1  The Isle of Arran with Chris Darmon & Colin Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

October
9-16  South Devon Geopark with Chris Darmon & Colin  Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

2022

February
21-28 Fuerteventura with Chris Darmon & Colin Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

March
25-April 3  Southern Norway with Chris Darmon & Colin Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

April 
21-28 Isle of Raasay & Skye with Chris Darmon & Colin Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk
29-May 6  The Northwest Highlands of Scotland with Chris Darmon
& Colin Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

May
18-25  The Dingle Peninsula of Ireland with Chris Darmon & Colin
Schofield
Organiser: Down to Earth
Details:  downtoearth@geosupplies.co.uk

new society

Some of you may remember the Stamford & District Geological 
Society that was once a very successful local club, that sadly closed
down a few years ago.

Now a new group is aiming to set up a geological society to serve the
same general geographical patch.  It will be named the 
Peterborough Geological and Paleontological Group or PGPG.

If you would like to learn more about this exciting new venture,
please contact:  

Darren Withers:  darrenjwithers@hotmail.co.uk
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pygidium Our regular little ‘tail-pieces’ of information
to amuse you.  At times like these we are all
looking for something to cheer us up!

Is this a bridge too far in Portugal’s Arouca Geopark?

If you don’t like heights and can’t stand bridges that wobble, it’s
highly likely that you won’t be rushing to northern Portugal to 
sample the latest attraction in the Arouca Geopark.

This comes from the Geopark’s own website:

“The pedestrian bridge which is suspended over the Paiva River, has a
span of approximately 516 meters and a height above the river of 
approximately 175 meters, exhibiting a metallic railing board with a
useful width of 1.20 meters, always with a side guard. The bridge will
connect the banks of the river Paiva in the vicinity of Cascata das
Aguieiras and Garganta do Paiva, making it possible to appreciate
these two points and the entire surrounding landscape from an upper
elevation.

The total eligible investment made was € 1,708,327.36, reimbursed at
a rate of 85% (€ 1,452,078.26). This work was co-financed by the
Northern Regional Operational Program - NORTH 2020 (PROVERE),
Portugal 2020 and the European Union, through the European 
Regional Development Fund (ERDF). The final investment was 2.1
million euros.”

At 516 m length, it’s the longest such pedestrian bridge in the
world.and it looks to be pretty precarious.  Having sad all that, the
views do look pretty amazing too.  What, I wonder, would UK 
Geoparks do with a similar sized investment?

Talking of bridges... in Derbyshire, mission impossible
becomes, mission possible...

One of the hottest topics of debate in the Derbyshire Peak District is
what to do with some of the largest abandoned limestone quarries.
Now thanks to the Mission Impossible film franchise, Darlton Quarry
at Stoney Middleton has become the temporary home of a fake 
railway bridge!

The ‘bridge to nowhere’ under construction in the former Darlton
Quarry at Stoney Middleton in Derbyshire
(Image: Denzil Watson)

Mission Impossible 7, starring Tom Cruise is set to film a train crash
at the former Tarmac limestone quarry during May and June.  The
bridge was constructed in record time and, judging by the state of the
track, is ready for a derailment at any time (Network Rail please don’t
copy)!

Once the filming has been completed, the bridge will be dismantled
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Rickety rails on the fake bridge at Stoney Middleton
(Image: Villager Jim)

and we will be left with a very large hole as before.  The problem 
remains as to what to do with former limestone quarries such as this.
Whatever happens to this one in the future, at least it will have it’s
place in film history for some time to come.

Suitable cards for the Editor’s 70th birthday...

I have to hand it to you!  You did me proud with the choice of cards
for my recent milestone birthday!  Thanks a lot, as it came during
lockdown I was grateful for the touch of humour that they brought,
that said, I’m not sure I forgive everyone...This one from Mick &

Lynda in Staveley, Cumbria was particularly appropriate if a little
offensive!

And this from Michael & Dianne in Chapaltown was spot on!

I’m pleased that no one talked about retirement, after all, in many
ways lockdown has been a bit of a rest and now I’m ready to get out
once again!

And finally, the connection between Greyfriars Kirk in
Edinburgh and the ‘founder of modern geology’...

I’m reading the splendid “Notes from Deep Time” by Helen Gordon
and learning lots of new things about some of the most notable Earth
science people.  

In the chapter entitled “Shallow Time” Helen pays due hommage to
James Hutton and goes to visit his grave in Greyfriars Kirk in 
Edinburgh’s Old Town.  I was amazed to learn that until 1947 he lay
in an unmarked grave.  He’s buried in a walled and gated section in a
plot reserved for the Balfours (his mother’s maiden name).  

The small plaque, added in 1947 reads:  “James Hutton HD, FRSE,
1726-1797, the founder of modern geology”.  Simple, is hardly the
right comment, but alt east it’s accurate.

I also learned that in more recent tines, the site of his last home in 
Edinburgh, indeed where he died, is now the “Hutton Memorial 
Garden”.   It’s apparently tucked away, near the Old Town on St
John’s Hill.  Two boulders lie there.  One is a veined granite from
Glen Tilt which Hutton visited to demonstrate the fact that granite was
younger than the metamorphic rocks.  The second is a conglomerate
from Dunblane, representing the rock cycle.
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Featured books
May to July

In each issue we are pleased to be able to introduce you to a range of featured books.  Where they are
being offered at reduced prices, these will be current to the end of July 2021 provided that stocks are
available.  Please note, all prices include UK postage.

BGS map & book packs UK
North & South £16.00
each or the pair for £28.00

The pair
£28.00

Recent!
£19.99

Special!
£12.00

9

New!
£35.00

New!
£18.00

New!
£5.50

It’s back!
£42.50

Just out!
£20.00

6

New!
£16.00

New!
£16.00

Superb!
£20.00


