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NEWS FLASH!

• Two day trips in August
• Last chance to join our Virtual
Summer School
• Autumn Virtual classes open!
• Autumn short breaks available
for booking!
• 2021 Residential Field Trips
open for bookings!

It’s now official, The Black Country is a UNESCO Global Geopark!

This uniquely brings together the natural geological landscape element, the industrial and cultural heritage. Here, we see
the old mine and pumping engine building known as Cobbs Engine House in the Bumble Hole Local Nature Reserve, just to
the side of the entrance to the Netherton Canal Tunnel. (Image: Graham Worton)

From the Editor...

Well here we are, another month on and whilst things have opened up a bit, we are also seeing local lockdowns and restrictions. In the words
of the government’s Chief Medical Adviser: “We may be reaching the limits of opening up.” I’m quite sure that the current situation, or
something close to it, is the ‘new normal’ and not for a few months, potentially until we at least see the effects of a mass vaccination
programme. I think our government, and indeed governments around the world, can be blamed for not telling people the truth about the
medium and long term affects of the virus and in our case, how it will affect fieldwork going forward.

So, what can you expect from us over the coming months? The great outdoors is still out there, still beckoning us to come and study it! For
the vast majority of people the risks to being outdoors are far less than those that would be found in a pub or restaurant. So long as numbers
are kept low and social distancing is observed, geological fieldwork should be safe.

We’ve got two day trips coming up on August 19th, in Nottinghamshire and Lancashire. At Clowne we have a near mile long railway cutting
so there’s plenty of room to social distance there. Meanwhile at Blacktonse Edge, Colin will be encouraging you to take in the open skies and
rock faces, again space isn’t a problem. We will be adhering to all relevant Coronavirus restrictions in place at the time.

As for future plans, we’ll be reviewing the situation in the light of our two August trips before offering anything this Autumn, but watch out
for possible opportunities in North Somerset, The Forest of Dean and Wye Valley areas. Further ahead, our plans for residential trips in the
Autumn and in 2021 will go ahead, but always subject to changes imposed by government.

Finally, we’re pressing ahead with plans for virtual sessions this summer and autumn - see Down to Earth for details! Stay safe.

news update

Another ‘bumper bundle’ for you...

Welcome to the August 2020 DtoE extra AND the August 2020
Down to Earth magazine!

We had hoped that normal service might have resumed with printed
copies of the August Down to Earth being delivered to your door once
again. However, with many museums still closed and BGS not being
available to callers, we were still faced with the prospect of thousands
of copies of Down to Earth being returned to us.

Adding to the problem is that almost all geological clubs and
societies are currently operating entirely in a remote world. Their
meetings are via zoom and so they are unable to distribute paper
copies of our magazine.

Chris Darmon

The Down to Earth extra Editor

The world’s oldest insect hails from Scotland...

A 425-million-year-old millipede fossil from the Scottish island of
Kerrera is the world's oldest "bug" -- older than any known fossil of
an insect, arachnid or other related creepy-crawly, according to
researchers at The University of Texas at Austin. The findings offer
new evidence about the origin and evolution of bugs and plants,
suggesting that they evolved much more rapidly than some scientists
believe, going from lake-hugging communities to complex forest
ecosystems in just 40 million years.

"It's a big jump from these tiny guys to very complex forest
communities, and in the scheme of things, it didn't take that long,"
said Michael Brookfield, from Texas University School of
Geosciences. "It seems to be a rapid radiation of evolution from these
mountain valleys, down to the lowlands, and then worldwide after that."

If you are a regular subscriber and would like a printed copy of this
issue, 112 or the previous one 111, we are happy to print you off an
individual copy. All you have to do is ask us!

In the meantime, as soon as we are able to return to printed copies,
we will. This time I’m not making any specific promise about when
that will be.

If you like what you see, why not subscribe?

This might be only the second time that you’ve seen our full magazine
Down to Earth. If so, why not consider taking out a subscription? It’s
published 4 times a year in February,May, August and November. You
can take it either as a printed magazine or as an electronic copy.

Right now we are taking subscriptions for 2020/1. See page 19 of
this issue for full details.
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cover story

This picture formed the cover of DtoE
extra July 2020, as the island of Jura, it
should have been Islay!

Here’s David Webster’s caption:
“Dalradian Jura Quartzite forms the
cliffs of Dun Athad and Beinn Mhor on
the Oa peninsula of Islay. The slightly
older metalimestones in the foreground
have been brecciated by Triassic-age
iron and manganese-rich fluids which
are responsible for the general red
appearance of the rocks.”
(Photo: Chris Darmon)
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editorial

Three cheers for the people keeping the
show on the road!

Three months ago, when I was beginning to put together Down to
Earth 111, I naively thought that by this time, I’d be returning to a
paper issue for DtoE 112. How wrong I was!

With the schools off, many museums barely open and access to
places like BGS still denied to visitors, and our geological clubs and
societies operating in a virtual world, it makes no sense to return to
printed copies right now.

We sincerely, apologise to our subscribers who are missing the
printed word. If you’d like a print copy of this issue and DtoE 111,
just let us know and we’ll run you off a photocopied version. At the
moment, it’s our hope that we can return to printed copies with the
November issue - fingers crossed.

Across the geological world we are hearing stories f people going the
extra mile to keep things afloat, which is really encouraging to hear.
It seems that several organisations, including our own, are beginning
to venture out again, some even stepped out in July, with others
following in August.

The volunteers at the Abberley & Malvern Hills Geopark have not
given in to Covid-19, they’ve kept their GeoFest events going where
ever they can. Working with partners, including several National
Trust properties they’ve kept the flag flying for geology!

Meanwhile, spare a thought for the club secretaries of our many
geological societies up and down the land. Not only have they got to
deal with the programme and speakers. This autumn many of them
are having to manage a whole new dimension, that of ensuring the
delivery of a series of virtual meetings.

For the first time, in theory at any rate, visitors will be able to join in
with the members of your club or society from the comfort of their
own home! This will enable everyone who can handle Zoom
technology to be able to access a talk or lecture at the touch of a few
buttons.

These are just the beginning of what is going to be a long journey
back to something that resembles normality. We are all going to have
to be patient as we open the door a little wider. For some, there will
be little that changes until we get a vaccine. For others, it will be
time to consider a short holiday, or even a field trip.

Some things will never return to how they were before lockdown and
we are going to have to get used to these changes and, better still,
embrace and enjoy what is now the new normal.

Looking forward to the autumn, we are already planning a virtual
course entitled “Where there’s muck” which will examine the
economic geology of the British Isles. Instead of being just available
to people in the Sheffield area, it will be coming live to YOU! Is that
progress, yes I think it is!
Whatever you do this summer, enjoy yourself and stay safe!

Chris Darmon, Editor
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news up front

A digest of some of the latest Earth
Science news from around the world.

So here we are in what purports to be the ‘new normal’. We have
once again taken the decision not to produce a printed issue of
this magazine. We are sorry for this ongoing situation.

We have done this because we still have our Geosupplies staff on
furlough. With geological societies still not meeting, they are
unable to distribute paper copies for us.

We look forward to going back into print in November. In the
meantime, we wish you all a safe and peaceful time.

The Black Country becomes our latest UNESCO
World Geopark...

On July 10th, Graham Worton and his team from the Black Country
got the news that they’d been waiting for with the official
announcement that after many years of developing the case, they had
finally got UNESCO World Geopark status for the Black Country.
This is fabulous news and is so richly deserved. Down to Earth, joins
with many others in congratulating the team and the Black Country.

Geopark status recognises the many world-class natural and important
cultural features in the Black Country and how they come to tell the
story of the landscape and the people that live within it. The Black
Country uniquely brings the natural world, the industry and the culture
together, in a way that no other Global Geopark quite manages to do.

Black Country local people examining the igneous rocks of Rowley
Regis. Graham Worton, second from left, is in full flow!
(Image: Friends of Roley Regis)

The bid has the enthusiastic support of local people and numerous not
for profit organisations. The local newspaper, the Express & Star
described it as a ‘momentous day’ for the Black Country. It seems
that everyone has come together to support the bid and it has now paid
off handsomely.

The bid has been led by Dudley Borough Council, with Graham
Worton working tirelessly on the project. Councillor Patrick Harley,
leader of Dudley Council, said: "We did it! This is a truly a
momentous occasion for the Black Country. I couldn’t be prouder of
what has been achieved and I am delighted the announcement has
been made during Black Country Month.

"Our region is renowned for being a driving force during the industrial
revolution and this status recognises the importance our geological
heritage played at the time and how it defined this area. It also marks
the start of an exciting new chapter.

"Becoming a UNESCO Global Geopark really puts us on the world
map and gives us the opportunity to tell our story to the world and celebrate the many sites and features that we are so fortunate to have."

Tony Juniper, chairman of Natural England, said: "Today is a
landmark achievement which recognises the internationally rich

Man made limestone caverns beneath Dudley\s Castle Hill were
visited by Roderick Murchison himself. (Image:
Black Country Geopark)

The partners who have come together to promote and support the bid
reflect this unique mix; they include Natural England, the Canal and
River Trust, the Wildlife Trust For Birmingham and the Black
Country, the Black Country Consortium and the Black Country Local
Enterprise Partnership.

The choice of Geosites also reflects this mix of the natural and
cultural, they includes; Dudley and Wolverhampton Museums, Wrens
Nest National Nature Reserve, Sandwell Valley, Red House Glass
Cone, Bantock Park and Walsall Arboretum.
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This view of Wren’s Nest NNR, illustrates the close proximity of the
geology and urban homes. (Image: Wren’s Nest NNR)
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geology and cultural heritage of the Black Country. The move will
benefit the environment and boost tourism, as well as providing more
people with the opportunity to connect with the natural world."

700,000 years ago, and then landed on Earth; we don't know precisely
when but perhaps 1,000 years ago. And now it's going back to Mars."

And Chris Handy, deputy chairman and place lead for Black Country
Local Enterprise Partnership, added: "This is fantastic news for the
whole Black Country and for all the partners who have worked so
hard to achieve this UNESCO status. We’ve long known that the
Black Country is home to world-class sites of geological importance,
sites that have played a key role in shaping our area both in terms of
the places and the people. This news comes at a difficult time in the
Black Country’s history and beckons great times ahead, we look
forward to working together to share and celebrate our Geopark with
both the people of the Black Country but also the people we hope it
will encourage to visit."

Back in 2016, as for the formal process of application began, Graham
Worton, project lead for the Black Country Global Geopark project
and keeper of geology at Dudley Council, said: "This is a veryexciting
time for the Black Country; we have so many heritage sites and areas
of huge significance, which we need to share with the world.”

"We are very enthusiastic about the future and hope we will become a
Global Geopark, this will have a great impact on the areas we live in
and put us on a par with other Geoparks worldwide.” This was a
powerful statement then and it lays the fundation for a successful
Geopark going forward.

To find out more about the Black Country UNESCO Global
Geopark, go to: www.blackcountrygeopark.org.uk

Return to sender...

At the same time as this issue of Down to Earth is due to be released,
Nasa's Perseverance robot is due to take off on its latest mission to the
Red Planet. It will carry with it, something that sounds like it comes
from the pages of fiction.

Safely stored aboard Perseverance will be a small rock sample of a
meteorite that originated on Mars and has been residing in London’s
Natural History Museum. The purposes of this ‘return to sender’
exercise is that the rocks known characteristics will be used as a
calibration target to benchmark the workings of a rover instrument.
This tiny fragment of a Martian meterite is on its way back to the

This is SaU 008, part of which is being returned to Mars aboard
NASA’s latest Rover journey.
(Image: Natural History Museum)

The meteorite fragment was found in Oman in 1988 and is called SaU
008. It was chosen for the job because of its good condition.
Scientists need a meteorite to be solid enough that it would not flake
apart during the intense launch and landing. It also needed to have
certain chemical features to test the laser's sensitivity.

Experts at NASA asked Dr Smith for help in finding the perfect
candidate because of the strength of the Museum's collections. They
looked at several samples, ultimately settling on SaU 008. The rest of
the meteorite will remain at the Museum.

In search of America’s ‘missing’ billion years...

Anyone who has studied the geology of the Grand Canyon will be
familiar with the ‘great unconformity’ that exists above the
Precambrian igneous and metamorphic rocks that form the local
basement.

Now a team of geologists led by Colorado University (CU) Boulder is
looking into what they are calling ‘the Great Unconformity’ that
occurs at various places around North America including the Grand
Canyon and Pikes Peak in Colorado.

In most places where the unconformity exists, it separates rock around
550 million years old from a basement dating back between 1.5 and 3
billion years. It seems that right across North America, at least 1
billion years of geological time has vanished! It has been termed a
case of ‘geological amnesia’.

Red Planet. {Image: NASA)

"This little rock's got quite a life story," explained Prof Caroline
Smith, head of Earth sciences collections at the NHM and a member
of the Perseverance science team. It formed about 450 million years
ago, got blasted off Mars by an asteroid or comet roughly 600,000-
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“Researchers have long seen this as a fundamental boundary in
geological history,” said Rebecca Flowers, an associate professor in
the Department of Geological Sciences, at CU Boulder. She went on:
“There is a lot of the geological record that is missing, but just
because it’s missing doesn’t mean that this history is simple.”

The study, was published on April 27th, 2020 in the Proceedings of
the National Academy of Sciences,. Flowers and her colleagues drew
on a technique known as “thermochronology” to take a fresh look at
that fundamental boundary. They found that the Great Unconformity
might not be the result of a single, catastrophic event in the planet’s
past like many scientists thought. Instead, a series of smaller
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calamities may have triggered many different unconformities around
the world.

The added twist to the story is that a better understanding of the Great
Unconformity could also have a bearing on the Cambrian explosion,
because the rocks above it dates to precisely that time. Whilst
continuous sections across the Precambrian-Cambrian boundary do
exist, they are rare.

Flowers team decided to concentrate their efforts on the section that
was relatively local to them, at Pikes Peak. Here they found a classic
section of the great unconformity with basement rocks overlain by
younger sediments.

This is Manitou Springs, part of the Pikes Peak outcrop of the Great
Unconformity in Colorado. (Image: Rebecca Flowers)

Rocks, Flowers said, carry a kind of memory. By probing the
particular atoms that have been locked up inside geological samples,
savvy scientists can create a heat-based history of those rocks,
essentially, how hot or cold the sample was at various points in its
lifetime. This is of particular interest when we look at when rocks
were uplifted to the surface.

Using that method, the researchers discovered that the Pikes Peak
basement rocks were brought to the surface of the planet about 700
million years ago. For Flowers’ team, that finding was key. “When
all that rock rose to the surface,” she explained, “it would have
suddenly been at the mercy of wind, snow and other extremes.” At this
point those rocks would have been subjected to a lot of erosion.

“Earth is an active place,” Flowers said. “There used to be a lot more
rocks sitting on top of Mount Everest, for example. But they’ve been
eroded away and transported elsewhere by streams.”

But why were these rocks upliftted in the first place? For the answer
to this, Flowers believes, we have to turn to the ancient continent of
Rodinia. This was a supercontinent, known to have existed around
700 million years ago. “At the edges of Rodinia, where you have
continents colliding, you’d see these mountain belts like the
Himalayas begin to form,” Flowers said. “That could have caused
large amounts of erosion.”

The researchers also realized something else: The Great Unconformity
might not have been so great in the first place. As Rodinia crashed
together then pulled apart over hundreds of millions of years, all that
geological activity may have caused many separate cases of memory
loss around the world—not just one.
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Rebecca Flowers is seen at another part of the Pikes Peak section.
This has to be a dyke like intrusion. (Image: CU Boulder)

“We’re left with a feature that looks similar across the world when, in
fact, there may have been multiple great unconformities, plural,”
Flowers said. “We may need to change our language if we want to
think about the Great Unconformity as being more complicated,
forming at different times in different locations and for different
reasons.”

Have you noticed what’s happening to the price of
gold?

Stocks and shares have taken a tumble and interest rates are at an all
time low. It’s exactly the time when the price of gold should be
expected to rise and rise it has. In the last few days of July it passed
$1900 per ounce and the all time record is only $1923 - watch for it
smashing through that record!

An ancient crocodile that ran like an ostrich...

It’s something of a consolation that modern crocodiles aren’t the
fastest creatures on Earth, but now scientists have discovered an
ancient crocodile that seems to have been capable of moving around
on two feet - very rapidly!

Reconcentration of the Cretaceous crocodile, showing its
locomotion. (Image: University of Queensland)

Down to Earth 112

The evidence comes from beautifully preserved fossil tracks in South
Korea. Nearly a hundred of the 18-24cm-long footprints have been
preserved in what would have been a muddy sediment that surrounded
a lake. They date from the Early Cretaceous, som 110-120 million
years ago.

The international team behind the discovery says it will probably
challenge our perception of crocodiles.

"People tend to think of crocodiles as animals that don't do very much;
that they just laze around all day on the banks of the Nile or next to
rivers in Costa Rica. Nobody automatically thinks I wonder what this
[creature] would be like if it was bipedal and could run like an ostrich
or a T. rex," Martin Lockley, an emeritus professor at the University of
Colorado, US, said.

needed.
A melting ice sheet. (Image: Pixabay/ANU)

Using marine sediments to reconstruct deep-water carbonate ion—
which traces reflecting seawater acidity—the group generated a firstof-its kind map showing water conditions for the last glacial Atlantic.

This map reveals a new glacial deep Atlantic circulation model.

"We found that carbon-rich Pacific Deep Water extended northward
up to about 20° S in the South Atlantic at three to four kilometers
depth during the Last Glacial Maximum," Dr. Yu said.

The footprints of the Cretaceous crocodile.
(Image: Kyung Soo Kim)

Despite the fact that no skeletal remains of the creature have yet been
found, it has been named, on the basis of the footprints, Batrachopus
grandis.

We are indebted to BBC News for this material

Carbon dioxide declined during the last Ice Age...

One the of the key things that Earth scientists do is to bring forward
evidence from the past and apply it to the present and future. This is
particularly valuable in predicting climate change where analysis of
the last Ice Age may give us valuable insights.

A new study led by researchers at The Australian National University
(ANU) provides a clearer snapshot of conditions during the last ice
age, when global ice sheets were at their peak and could even lead to
better models for future climate projections.

The study demonstrates a new way of recreating ocean conditions in
the Atlantic during the Last Glacial Maximum (LGM)—around
20,000 years ago.

Lead author Dr. Jimin Yu says scientists have been trying to
reconstruct ocean circulation for this time period for decades, because
of the clues it offers about past CO2 levels and changes in climate.

"The LGM was a time of much lower CO2 levels, lower global
temperature and lower sea levels," Dr. Yu said.

The researchers say old ocean models cannot explain recently
published data on the LGM, meaning a change in thinking was
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"This may have contributed critically to the decline in atmospheric
CO2, thereby helping to initiate the glacial maximum."

According to Dr. Yu, ocean circulation is a key regulator of climate,
storing and transporting heat, carbon and nutrients. "This study
suggests as waters shifted during the LGM, carbon was stored in the
deep ocean, lowering atmospheric CO2 levels," Dr. Yu said.

This information could also help improve or test the performance of
various climate models.

"If a model is able to reproduce the data—a method known as
hindcasting or backtesting—it might give us confidence in the model's
ability to map out future climate conditions," Dr. Yu said.

The research has been published in Nature Geoscience.

We are indebted to phys.org for the material used here.

New visual branding for BGS...

At the beginning of July, BGS
unveiled a new brand and visual
identity to reflect and support its
vision for a safer, more sustainable
environmental future. The new-look
BGS logo has been updated, with fresh
typeface and design principles.

for all communications assets,
products and services. Its unique
“strata” element is designed to
represent not only the Earth, but also the surface and subsurface,
which reflects the world leading research that BGS carries out. It
will follow with the launch of a new BGS website later this summer,
optimised for mobile use.
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article

Author: Patrick Gaffikin

Illustrations courtesy of author

Fossils of Gastropods - commonly
called snails
Last time it was volcanoes that were given the ‘Paddy treatment’,
this time our friend returns to familiar territory as he takes on
another fossil group - this time it’s Gastropods.

I know that many of you appreciate the breath of fresh air that
Paddy brings to his subjects and this offering is no exception.
‘Everyone and everything is sacred.’

multitude of tiny teeth, which work like a file tearing apart their food.

Some gastropods are carnivores, some herbivores, some detritus
feeders and some are scavengers. Their diet varies considerably and
they usually live where their food is plentiful. They have many
predators, among which are: birds, insects, frogs, hedgehogs, shrews,
turtles, crabs, snakes, fish, otters and even other gastropods.

Gerard W. Hughes S.J.
(From: ‘God of Compassion’ p. 117, 1998.)

Gastropods generally

Fossil of a gastropod, genus Athleta, which was found in the Barton
Clay, S. England. It is of Palaeogene (Early Tertiary) age and still
lives today in subtropical seas.

Gastropods, also known as gasteropods and univalves, consist of a
single shell (slugs being an exception) enclosing their soft parts. The
name, meaning ‘belly footed’, is from the Greek gaster, meaning
‘stomach’, and poda, meaning ‘feet’, because these invertebrates
move using a muscular foot, which spreads beneath them, and
contains their stomach and other body parts. In fact their foot
incorporates the majority of their soft parts and emerges from an
aperture in the shell.

The soft parts of a gastropod, (Image: BGS)

The shell is closed at the pointed end and the aperture is at the wide
end and the shell provides protection for the soft parts. Gastropods
possess vision and a sense of smell. They belong to the phylum
Mollusca, which they share with bivalves and cephalopods like
squids, cuttlefish, octopuses, nautiloids and the now extinct
belemnites and ammonoids.

In terms of numbers they are the most numerous of all the molluscs
and, in number, are second only to the insects (arthropods). Some of
the main gastropods are: snails, slugs (which have evolved to lose
their shells), limpets, abalone, conches, periwinkles and whelks.

They have a rubbery, ribbon-like tongue, called a radula, containing a
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A gastropod fossil showing a tapering, spiral shape.
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Fossil Gastropods

A gastropod fossil, genus Euomphalus, which could be mistaken for
an ammonoid.

A Jurassic gastropod fossil, probably the genus Pleurotomaria.

There are at least 15,000 species of fossil gastropods. As is common in
fossils, the soft parts are not preserved. Their shells can be composed
of calcite or aragonite – both forms of calcium carbonate – and will
bubble if a drop of dilute hydrochloric acid is applied but these two
minerals have different internal atomic structures resulting in them
having different physical properties. Aragonite is slightly harder than
calcite and has a slightly higher specific gravity. Also, aragonite is
more soluble than calcite and many gastropod fossils composed of
aragonite often occur as moulds in rock – their shells having
dissolved-out. When living, the diet of these invertebrates would need
to be rich in calcium for the building of their shells.

Picture of gastropod fossils in the Jurassic Portland Stone. Note that
there are some moulds where the (aragonite) shells have dissolved.

The fossils of gastropods come in all shapes and sizes. In fact some
gastropod fossils, e.g. the genus Euomphalus, which lived between the
Silurian and the Permian, could be mistaken for ammonoids because
of their (discoidal) shape. However, they can be distinguished because
gastropod fossils do not exhibit the type of suture lines seen on
ammonoids.

Habitats

These invertebrates have colonised virtually every environment. They
live in the sea, freshwater and land. In the sea they inhabit shallow
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water and also the abyssal depths, for example around volcanic vents.
As very little of the vast depths of our ocean floors has been explored
to date, many new gastropod species, which live there, have yet to be
discovered. Freshwater habitats include rivers, ponds and lakes. They
have also coloniised gardens, ditches, mudflats, caves, deserts,
woodlands and intertidal regions.

However, the majority of gastropods live in the sea and occupy
regions as varied as the tropics to near Arctica and Antarctica. It is
very likely that gastropods found as fossils lived in the same, or
similar, habitats as those that live today. Take, for instance, the fossils
called Viviparus, which are packed together in the Jurassic Purbeck
‘Marble’ and the Cretaceous Sussex ‘Marble’ (both of which are really
limestones, from S. England). A closely resembling gastropod lives
today in freshwater and so we say with reasonable confidence that in
the past Viviparus also inhabited freshwater. Furthermore, we could
take it that the limestones, in which these fossils occur, formed in
freshwater.

Sample, from
Wyoming, U.S.A.,
showing the
cross-sections of
fossil Turritella
shells. These
marine
gastropods
evolved in the
Cretaceous and
still live today.

Down to Earth 112

The transition from sea to land

Gastropods evolved in the sea and it is likely most animals made the
move from sea to land via freshwater. While in the sea, gastropods had
features that facilitated them on land. For instance, they had a sturdy,
waterproof shell, into which they could withdraw to prevent drying
out when on land and it would have provided defence against
predators. Also they were already mobile, and so were able to move
about on the ground in search of food. But, among other things, they
had to adapt to breathing air and for this they developed a lung,
similar to some degree to the lungs of land vertebrates. It is thought
gastropods made the transition to land during the Carboniferous but
many important groups of invertebrates, like the echinoderms,
brachiopods and cephalopods never left the sea.

When limpets are dislodged from rocks in intertidal regions, they can
be heated in boiling water and then their soft parts removed and
consumed. In fact such limpets are safer to eat than bivalves found in
rivers as the latter, unlike limpets, because they are filter feeders, can
contain toxins washed off farmlands. (Limpets are grazers, feeding
mostly on algae.) Hopefully, the next time you encounter gastropods
you will appreciate they are not all destructive!

Finding Gastropods in England

Tertiary rocks in Hampshire and the Isle of Wight ar often crammed
full of gastrpods, many of them beautifully preserved. Go to almost
any exposure and you’ll find them!

The geological history of the gastropods

Sketch showing the approximate variation of numbers of gastropods
over geological time.

These invertebrates first appeared in the Cambrian Period (over 500
million years ago) but did not expand greatly until the Cretaceous
Period (around 100 million years ago), after which they increased
significantly to become one of the most abundant animals on our
planet. If you are searching for gastropod fossils, examine
sedimentary rocks of Tertiary age (that is Palaeogene and Neogene
age).

Turritella gastropods at Alum Bay, Isle of Wight
(Image: Discovering fossils)

Gastropods and us

A selection of the shells of present-day garden snails.

Land snails and slugs are the bane of gardeners. (One way that could
help to keep these creatures at bay is to cover the soil around plants
with horticultural grit.) In most gardens they are common, feeding on
precious crops but they have a positive side. Many types of
gastropods, for example limpets, can provide us with a tasty snack.
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Microfossils: Part 2

Author: Nick Baker

Illustrations courtesy of author

Several people have said how pleased they were to see some of
Nick’s splendid images, all of which he has taken himself from
his extensive collection.

Here’s Part 2 of the article. I hope that you will enjoy it.

Corals

Corals do not often occur as microfossils – save perhaps fragments in
coralline sands. But here I want to refer to the smallest I have found as
a hand-sample. Micrabacia coronula is not uncommon in the Lower
Chalk and range up in size to 10mm. Here is an example from Blue
Bell Hill.

Archaeocyathus

In South Devon, the Lower Chalk is represented by a few metres of
hard Cenomanian Limestone. The Hooken Limestone Division below
Seaton Cliffs gave the example of Micrabacia coronula shown, which
is about 2mm across. I did find it with the aid of a hand lens.
I include Archaeocyathus (Ancient Cups) because it is considered to
represent the extinction of possibly a whole class. They appear to have
been colonial but they differ from Corals, or Bryozoa. They appear in
the Lower Cambrian and are extinct by the Mid Cambrian. This is a
thin section through an example from Copley, South Australia.

Worms

Next is a thin section through Devonian limestone, from the stone
quarry at Ferques, in the Pas de Calais. Here the coral colonies are
well shown, although we only have the walls of the cells. The cells
being infilled with calcite. I have not been able to name the species.
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Worms are relatively rare in processed samples, due to the fact that
they do not always produce shells. At some levels in the Chalk they
are quite abundant as marine worms. Some are organised and
ornamented. Some are unornamented and apparently disorganised in
their growth, with Glomerulus as a good example of the latter in the
Upper Chalk. They have been likened in appearance to squirts of
polyfiller. There are two examples shown here

Others, such as Neomimicrorbis have strong ornamentation. What the
environmental advantages are in these two situations is difficult to say.
This specimen (next page), is from the Upper Chalk at Meresborough,
near Rainham, in Kent
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Echinoids

We are now going to look at Echinoderms, which comprise Echinoids,
Crinoids, Asteroids, and Holothuroids. So for Echinoids, in the Chalk,
the most common remains are the plates or fragments of the test. By
some referred to as the rivets.

Opposite is a close-up of one such, probably from a Cidarid.

Other common fragments are the spines., and also fragments of the
ambulacra, part of the respiratory system.
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Very occasionally it is possible to find juvenile examples of
Echinoids, mainly Cidarids. And overleaf are two examples of such. It
has been pointed out the five-fold structure is not possible to see in
these. The answer is that such development may become apparent
only in the adults. The infant state of an Echinoid is also very short
compared with the rest of its life-span

Other items to be found are the ‘lanterns’. These form part of the
‘teeth’ in the mouth, largely used for rasping, rather than biting. The
area is quite complex but goes back to the earliest stages of Echinoid
evolution in the Ordovician.
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Cidarids

At the small level the most common remains of Crinoids are stem
fragments. Here is a selection.

And an example from the Lower Chalk at Blue Bell Hill. It is possible
that fragments of calyx may be common but may be less easily
noticed.

Holothoroids

Holothuroids include sea-cucumbers. The wheel-like structures here,
consist of part of the supporting ‘skeleton’ which is here about 250
microns across, and were found in the Jurassic Oxford Clay, near
Weymouth, Dorset.
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Brachiopods

Brachiopods were the most common ‘bivalves’ in the Palaeozoic, but
retained their abundance in the Mesozoic, especially the Upper
Cretaceous. They are much depleted in the Tertiary, giving way to
more modern ‘bivalves’. In the Middle Chalk small Rhychonelids are
abundant, especially Terebratulina of which we see several here. One
can see why they are sometimes referred to as ‘lamp-shells’

But of special note, I want to illustrate Iso-Crania, from the Upper
Chalk, where the posterior adductor muscles are located well towards
the centre of the valves. Likewise with the exterior ridges. The effect
is to award the name of ‘chicken face’

In the next issue of Down to Earth, we will be concluding this
article. In Part 3, Nick will be looking at Bivalves, Ostracods, Fish
and Radiolaria, to name but a few!

rockstars

Another famous rock...

Ballachuilish Slate

In the last issue we told you about Collyweston ‘Slate’, a
sedimentary flagstone from Northamptonshire. This time, we bring
you what was described as Scotland’s finest roofing material in the
nineteenth century.

Ballachuilish Slate comes from the eponymous village which is
situated not far from the infamous Glen Coe, site of one of the
highland’s bloodiest massacres.

The slate comes from part of the Dalradian formation and is probably
around 500 million years old. Ballcarriers had a couple of quarries
which were able, unlike their counterparts in the Oban area, able to
load the cut slates directly onto railway wagons for transportation
throughout Scotland.
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Slate production continued until the mid-1960s when the railway
closed and slate prodcution went into decline. The slate has an
excellent cleavage and could produce good slates, up to impressive
dimensions. The one draw back to this, and all other Dalradian slates,
is the presence of pyrite cubes. Over time, they rot, leading to holes
developing in the slates - not a good idea when it comes to roofing
material.
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Author: Brian Ellis

Illustrations courtesy of author, unless shown

The remarkable rocks of Kangaroo
Island - a bit of a puzzle!
Here at Down to Earth, we love it when you send is in stories
from far and wide. In this case, you can’t get much further away
than South Australia.
Contributor Brian Ellis, knows a good rock when he sees it.
Here he shares his thoughts on this Australian puzzle....

provided with car and coach parks, interpretation panels and board
walks which allow access without trampling the fragile ground cover
vegetation.

The Rocks lie on top of a granite batholith dome which falls away on
one side in an ever- steepening slope into the sea. This is not any old
sea: it is the Southern Ocean. Looking southward, the next land is
Antarctica. You don’t appreciate the size of the Remarkable Rocks
until you walk onto the top of the dome and encounter them close up.
Not only the size impresses but also how the granite has weathered
into fantastical shapes. This is not your average granite tor and it
gives rise to speculation about the processes involved in the Rocks’
formation.

As for the Rocks themselves (see photos on the next page) they
suggest weathering on a big scale. Much of the explanation must lie in
the location of the granite outcrop, exposed as it is to the winds and
spray from the sea. At first sight it seems surprising that spray can get
to the rocks which lie at two hundred feet or so above sea level. But
this is the circumpolar Southern Ocean. We have all seen images from
round-the-world ocean races of the ferocious winds generating huge
waves in the storms which frequently occur, especially in winter.

If you travel along the southern coastal road on Kangaroo Island
(South Australia) and look out towards the sea, you can’t fail to see,
silhouetted against the sky, what looks like a collection of abandoned
Henry Moore sculptures. What you are seeing is in fact a natural
feature, appropriately called the ‘Remarkable Rocks’, - probably first
so named by a ship’s captain, observing them from the sea. They are
now one of the sights to visit on any tour of the island. The site is

Even on the calm autumn day of my visit the size of the swell was
impressive and you could hear the heavy slap of the sea at the bottom
of the cliff. It would be a frightening and dangerous place in a gale. I
suggest that it is the combined processes of chemical and physical
weathering, caused by sea spray and wind, that has produced both the
fantastical shapes and smooth surfaces of the individual Rocks.

Is such weathering sufficient to explain the clean, curved dome
surface of the granite on which the Rocks stand? Photo 2 gives an
idea of the depth of weathering required to produce that surface while
leaving the Rocks in place. It also appears that the Rocks are entirely

Photo 1: The Remarkable Rocks sit atop a granite batholith dome on Kangaroo Island.
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Jurassic, about 165 million years ago, and reached its present position
within the last 10 million years.

One possibly significant event within that long time span is that
Kangaroo Island, along with the area south of Adelaide, was heavily
glaciated during the early Permian. This left exposed, eroded surfaces
in some places and, in others, glacial and fluvio-glacial deposits (see
DtoE 100, August 2017 pp 8-10). Much of inland Kangaroo Island is
covered by drift. The area was land from the Trias through to the
Tertiary, so we are looking at an essentially Permian landscape on
Kangaroo Island. Another significant factor was the initiation about 25
million years ago of the circumpolar current which now characterises
the Southern Ocean. What are the implications of these events for the
granite dome and Remarkable Rocks?

Photo 2: In this close up of one of the Remarkable Rocks, it’s
possible to see the depth of weathering and also that the rock
appears to be completely detached from the granite.

detached from the underlying granite. While evidence from Photo 1
shows that the left-hand granite surface is smooth, that on the right is
not. What are the implications of this for the production of the
surface? The photo (and field observation) also shows the results of
mass movement of granite blocks (clitter) away from the dome. The
origin of the landform as a whole seems unresolved to me.

Evidence from the origin of the granite brings in to play the time
dimension. Kangaroo Island, through the Fleurieu Peninsula, the
Adelaide Hills and the Mount Lofty Range northwards to the much
higher Flinders Range, (see map) is formed of rocks of Upper
Proterozoic to Cambrian age. Up to 24000m of sediments were
deposited in a sinking basin for at least 250 million years.

Photo 4: In this view we may be seeing more normal weathering of
the granite due to physical and chemical processes.

Whatever processes have produced the elements of the Remarkable
Rocks landform, be it the exhumation of the granite through
weathering and the removal of the Proterozoic to Cambrian cover, the
effects of glaciation and more recent chemical and physical
weathering, they have had plenty of time to operate. The result is a
unique feature which contrasts strongly with the more 'normal'
weathering of the outcrops of granites of the same age on the,
relatively less exposed, east coast of the Fleurieu Peninsula. (Photo 4)

Photo 3: The setting for the individual rocks can be clearly seen in
this view.

Deposition ended with a period of tectonic activity, the Delamerian
Orogeny (Late Cambrian – Early Ordovician), which climaxed about
500 million years ago. The sediments were intensely folded and
faulted. Granites, including those on Kangaroo Island and the
Fleurieu Peninsula were intruded. All this while proto-Australia was
part of the Gondwana supercontinent. (See DtoE 67 June 2009
pp7-9) Australia began to break away from Gondwana in the Middle
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Photo 5: An explanatory board at what is a very popular tourist
locality. (Image: Flinders Chase National Park)
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Authors: Caroline & Bob Markham

Elizabeth Cobbold, pioneer
geologist (1764-1824)
Whenever people consider the pioneers of geology, it\s people like
Murchison, Sedgwick or Hutton who spring to mind. There were
seemingly very few women. Yes, many people have heard of
Mary Anning, but she was not alone.
Mary Cobbald, deserves more than a passing mention...

Elizabeth Knipe Cobbold (1764-1824) lived in Holywells Mansion
(now Holywells Park) in Ipswich and collected fossils from the
Pliocene Red Crag in its extensive grounds. This surely makes her one
of the very first female geologists. Two of the first fossil shells
illustrated in James Sowerby’s ‘Mineral Conchology of Great Britain’
(commenced 1812) were Murex striatus and Murex contrarius (now in
the genus Neptunea) from Holywells, Ipswich.

The Dell in Ipswich’s Holywell Park where Elizabeth Cobbold found
her Red Crag fossils. (Image: Flikr)

Elizabeth stated that “science and friendship were nearest to (her)
heart” and we see her involvement with things scientific in her poetry,
showing an understanding of erosion when telling us of the Holy
Wells: ‘But time, with silent, slow decay Sweeps earthly pride and
pomp away.’ On her death the Mineral Conchology recorded: ‘Our
valued friend, whose assiduity in collecting Crag shells, and
generosity in bestowing them, have so often been proved in the course
of this work that every lover of science must join us in lamenting her
loss.’ A portrait of Elizabeth Cobbold attributed to George Frost hangs
in Christchurch Mansion, Ipswich and her memorial is in St Clement’s
Church, Ipswich.

These were two of very many sent to him by Elizabeth Cobbold from
crag pits on the Holywells estate. Nucula cobboldiae (now in the
genus Acila) was named and figured in volume 2 (page 177 and plate
180 figure 2) in 1817/18. James Sowerby wrote, ‘Being desirous of
commemorating MRS COBBOLD, whose copious collection obtained
with great industry, in company with several of the junior branches of
her family, whom she delighted to inspire with a love for the works of
Nature, from the Crag-pits of her estate, evinces a degree of taste and
zeal seldom met with; I have named this rare and withal elegant shell,
after her.’
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This is Nucula cobboldiae, the species found by Elizabeth in
Ipswich’s Holywell Park. It has since, sadly, been renamed.
(Image: Wikipedia)
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in-house

You can now visit our shop, but please check with us
before coming...

With the easing of lockdown across the country, you may be thinking
about taking your first steps out and doing a spot of fieldwork.We
stock all your fieldwork tools and also a wide range of geological
maps, books and field guides.

All items are available via our online shop or you can now visit our
shop in Sheffield, see opposite for details. We would strongly
recommend you to call or email us to check our opening times, before
your visit.

Go to www.geosupplies.co.uk and enter our online store. We are
also manning the office for a few hours each day, so you can ring us
on 0114 245 5746 and make a card payment.

Supplies are getting back to near normal...

With BGS now open again, we have been able to re-stock our map and
jigsaw supplies! There ares till a few delays with some book
publishers, but here again, things are much better than they were a
month or two ago.

University courses are going to be very different next
year...

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

specimens that they are issuing to their first year students. This is a
recognition that the usual laboratory based practical sessions just
cannot take place within social distancing regulations.

It’s a sure sign that we are all going to have to get used to what is a
new normal, for a very long time to come.

Why not raid our map stocks?

We keep hundreds of BGS maps in stock. It’s probably true that we
still have coverage of more than 95% of the UK, so that chances are
that we’ve got a map of your favourite or local area.

Order a copy NOW from our online store at: www.geosupplies.co.uk

Time to subscribe to Down to Earth...

During the pandemic, we’ve suspended printing Down to Earth, but
will be starting again with the November issue. So if you’ve enjoyed
having this and the last issue, free of charge, why not take out a
subscription going forward. See below, for details.

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

It will come as no surprise to you to learn that many universities are
planning big changes to the way they deliver Earth science courses
beginning this Autumn.

We have heard from several universities that they have cancelled plans
for fieldwork, at least in the first semester. This means that it will
probably be Easter 2021 before most students get to see any real rock
outcrops.

Aside from the impact that this will have on students, this will also be
a hammer blow to the field centres and hotels who specialise in such
groups.

At Geo Supplies, we have supplied one university with many of the

Open
again!

GEO SUPPLIES LTD.
49 Station Road, Chapeltown S35 2XE
Tel: 0114 245 5746 • www.geosupplies.co.uk
Open: Mon-Fri 8.30-3.00, Sat. 9.00-12.30
Callers always make savings!

get Down to Earth regularly...

Down to Earth is published quarterly. Subscribe now for 2020/1 for just £16.00 (£22.00 outside UK) . We’ll send you the next 5
issues, to the end of 2021 and 6 back issues from 2019/20. For an additional £22.00 (UK only) we’ll send you a parcel of back issues around 40! Alternatively, take a 2020/21 e-subscription for £11.00. Additionally, all subscribers will get DtoE extra FREE each month.

If you would like to receive multiple copies for your school, college or group, please enquire for bulk rates. Schools and Colleges can
receive electronic copies of Down to Earth for use with their students for £25.00 for a yearly site licence.

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
3/2020
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