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NEWS FLASH!

• All residential and day trips
cancelled until further notice
• Expansion of online courses
with price reductions!
• Our online shop is still open
for business, as usual!
• 2021 Residential Field Trips are
open for bookings!

Down to Earth reader, Julia Madelin famously uses some of her time out in the field to sit and sketch.
She then apples the watercolours back at home. The results are simply charming!

Julia says this: “For many years I was an enthusiastic subscriber to Iceland review. The Editor, Paul
Stefansson, was a brilliant journalist and photographer, and just before he retired published this photo
in the magazine. I’m not really sure where the icefall and ice encrusted basalt rocks actually are, but
they are in Iceland somewhere. I just had to have a go at painting it”.
Thank you for sharing this with us Julia.

From the Editor...

For someone who’s used to being out and about, this is difficult for me, as I’m sure it is for many of you. I’m lucky in that the Geosupplies
office is only about a mile from my house, so I can tick several of the Government’s ‘boxes’ each day. I can make it part of my daily exercise,
I can combine it with a trip to the local shops and I can attend my place of work.

Many years ago, I took the decision not to take my work home and that extends to not having a computer at home. Despite the current
situation, I’m still glad that I took that decision. It just means that I have to be very careful to social distance myself and keep washing those
hands. Not having a car means that I have to visit the shops more often, but I’ve not been to the local ASDA superstore once since the
lockdown and I’m very glad of that!

I also feel blessed that Chapeltown is on the very edge of the city of Sheffield. My partner and I can take walks on woodland footpaths less
than ten minutes from our house. It has been a journey of discovery for both of us with an awful lot of industrial archaeology to be found.
I’ve become an expert at spotting the course of old railway lines and ancient bell pits for coal and iron!

I can only sympathise with those of you who cannot get out at all at this time. The same goes for those of you holed up in a flat or a high rise
apartment without any sort of garden. I’m sure that for you, this cannot end soon enough. I fear that we all going to have to get used to this
for some time yet.

My fear, and in some way my hope, is that things will not return to what we take as normal, because some things can and indeed must change.
Whilst I miss my friend and colleague Colin a lot, I miss our field trips together with many of you even more. In the meantime, stay safe!

news update

Extraordinary times require us to make changes...

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

Given the current lockdown, we have taken the decision to suspend
the printed copies of Down the Earth magazine. We have not taken
this decision lightly, but we feel that it’s imperative.

Whilst we have hundreds of individual subscribers, most of the 8,000
copies go out in bulk to geological clubs and societies which in turn
distribute them to their members. With all such bodies now
effectively closed, this would have meant that, in practice, their members would not have received Down to Earth.

In the same way, we also bulk distribute to people like BGS,
museums and schools and colleges. We would have sent out the
parcels one day and over the following weeks many would have been
returned to us as not delivered.

Producing it electronically means that we can send it out to everyone
we have an email address for and that’s the Down to Earth extra list.
so if you don’t normally get the magazine - please enjoy it with our
compliments!

If you are an office bearer of your local geological society, especially
if you are the Chairperson or Secretary, we would ask you to forward
it to your members.

We hope that by August we will be in a position of returning to printed
copies, but if not, we will repeat this exercise again. We are looking at
how we can provide printed copies for those subscribers not on email,
but we will have to wait for them to contact us I’m afraid.
Please pass on this message to anyone so affected.
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Chris Darmon

The Down to Earth extra Editor

If you like what you see, why not subscribe?

This might be the first 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 15 of
this issue for full details.

Why not use some of your spare time to enhance your
knowledge?

With field work out of the question for most of us right now, thoughts
turn to other things. However there are things that you can do that
will enhance your knowledge.

Some of you seem to be using to the time to sot out your collection of
specimens be it to do some curation or to take out that old microscope
and to a bit of close up work.

For others of you it may be to take online course or do some reading.
In the last few weeks we’ve seen an upturn in the sale of both distance
learning courses and also books.

If you’ve found a really good resource, especially a free one, tell us!
Down to Earth extra is designed & published by Geo Supplies Ltd.,
49 Station Road, Chapeltown, Sheffield S35 2XE
Editor: Chris Darmon
Assistant Editor: Colin Schofield

Tel: 0114 245 5746 • FAX: 0114 240 3405
Subscribe for FREE: downtoearth@geosupplies.co.uk

Material is © Geo Supplies Ltd. 2020
You are welcome to share DtoE extra with others in your group and
reproduce items contained here, provided you acknowledge the source.
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cover story

Where is this, I hear you say? There’s
only one part of the British Isles where
you can see Cretaceous chalk and
Tertiary igneous rocks and it’s Antrim
in Northern Ireland.

This is Whitepark Bay where a dolerite
dyke is seen cutting chalk cliffs. I can
only think that your assistant editor is
wondering why the dyke has weathered
in, in this way given the affinity he has
with dykes!

(Photo: Chris Darmon)
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editorial

If anyone can put the current
Coronavirus pandemic into perspective,
it has to be Earth scientists...

Just three months ago, while penning the Editorial for Down to Earth
110, Coronaviuros was something happening far away Wuhan, in
China. As it happens Wuhan is a city I’m familiar with having spent
a few days there in 2004 in the company of Prof. Roger Mason.

Now, Wuhan’s problem has largely gone away, at least for the time
being. But it’s been exported around the globe and even the mighty
USA, the strongest economy in the world, has been reduced to the
level of countries previously derided by its President Donald Trump.

Make no mistake, Covid 19 is a serious threat to the entire world, or
more specifically, the health and wellbeing of the human species.
Whilst we were worrying about global warming, shortages of metals
and even over population, up pops a new virus and like a
heavyweight boxer’s left hook, knocks us to the ground.

The response of nations, communities and individuals has varied
from complete denial to mad panic, with every conceivable
emotion thrown in for good measure. Those of us who count
ourselves as part of the science community fall back on people who
have knowledge and expertise in these fields. But there’s only so
much that scientists can do with an unknown virus.

Inevitably there are disagreements between the experts. This is the
right thing to do we’re told and then no, try this. At times like these
we need sound science but we also demand the one thing that doesn’t
seem to be in attendance right now, and that’s effective leadership.
Instead of global leadership from the likes of countries like the USA
or the European Union or the United Nations we see dithering and
division. It’s as if there’s a global beauty contest for who can grab
the headlines for the longest time.

So it’s right that, Earth scientists should remain quiet right now and
leave it to our colleagues in other disciplines. But we can quietly
muse that far larger disasters have struck our planet on frequent
occasions in the past. Whether they be asteroid impacts or super
volcanoes. They have struck us without warning, and wreaked havoc
much like Coronavirus. The firm message is that after each and
every such event our planet, and life, have survived.

In time, we wll get through this, of that I’m certain. How long it will
take and how many wll perish, no one can tell at this moment. For
those of us living through it, there will be undoubtedly be challenges
and moments of great pain and anguish. But we will come through it.
Will it be recorded in the history of our planet? It might manage to
make it into a small footnote.

Best wishes to all our readers and stay safe!

Chris Darmon, Editor

We are sorry that at the moment we are unable to provide you with
a printed copy of Down to Earth. We feel that at this time it is right
to not add to the workload of the frontline workers who are
endeavouring to keep the nation alive. As soon as we can, we’ll
return to the printed word.
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news up front

So here we are in the midst of an unprecedented lockdown. We
have taken the decision not to produce a printed issue of this
magazine for the first time in our nearly 28 years.

We have done this because we have our Geosupplies staff on
furlough and we also felt that we would not wish to add to the
work load of our printers and postal workers.

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

The Earth’s core has been leaking iron for 2.5 billion
years, but why?

I was inquisitive child who loved to ask difficult questions of my
parents. I’m sure that they always answered as honestly as they could.
However, there was always the same answer when I asked: “What’s
the moon made of?” The same answer always came back “cream
cheese”! There’s a similar stock answer when we enquire today about
the nature of the Earth’s core. We all know that it’s supposed to be a
nickel and iron mixture, but that’s about it, until recent times.

New research by a team from the University of California, Davis and
Aarhus University in Denmark has shed light on how iron behaves in
this region of the Earth. It focuses on the core/mantle boundary at
2900 km depth.

A graphic view of the core-mantle boundary and how it may be
leaking heavy iron. (Image: UC Davis)

There’s a temperature drop of more than 1000°C from the outer core
to the cooler mantle. According to the scientists, heavier iron isotopes
migrate into the mantel while lighter isotopes circulate back down into
the core. If this has occurred over a long period of time, then there
has been significant leakage of heavy iron into the deepest part of the
mantle.

"If correct, this stands to improve our understanding of core-mantle
interaction," said Charles Lesher, lead author, professor emeritus of
geology at UC Davis and professor of earth system petrology at
Aarhus University in Denmark. "If true, the results suggest iron from
the core has been leaking into the mantle for billions of years.”
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A digest of some of the latest Earth
Science news from around the world.
Even more remarkably, the computer simulations performed by the
research team show that this core material can even reach the surface,
mixed with and transported by hot, upwelling mantle plumes. This
could be the explanation why lavas erupted at oceanic hot spots such
as Samoa and Hawaii are enriched in heavy iron isotopes. Lesher and
the team propose that these could be a signature of a leaky core. Who
knows, they may not be mantle plumes, more core plumes!

The study was published on April 6 in the journal Nature Geoscience.

Strongbow Exploration strike it rich in Cornwall...

Positive British mining stories are quite rare these days with precious
little going on. However, for the past few years Strongbow
Exploration Inc. have been working on a concession in one of
Cornwall’s historically rich areas and have just reported a major find
from one of the holes drilled by Cornish Lithium as part of the
European funded United Down geothermal project.

We are grateful to Down to Earth reader Tony Wardle for alerting us
to this story.

Strongbow Exploration Inc, is an Associate Company of Osisko, and
building a portfolio of strategic metals assets in North America and
the United Kingdom.

Drilling rig used by Cornish Lithium on the United Downs Project.
(Image: Cornish Lithium)

The company’s flagship project is the historically important South
Crofty underground tin mine near Redruth in Cornwall. With a mining
licence (valid to 2071), planning permission to construct a new
surface process plant and water discharge permit in place, the project
is fully permitted. The project further benefits from numerous shafts
preserved for future mining activity, a high-grade NI 43-101 Mineral
Resource Estimate, and a strongly supportive local community that
has a long history of mining.

The area around South Crofty includes the Parish of Gwennap and it is
here that two other strands of activity come into play. Cornish
Lithium is looking at the possibility of mining lithium from hot brines
that exist below the surface in the area. Those same brines are also the
subject of the geothermal project.
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World’s smallest dinosaur found trapped in amber...

Over the past few years we’ve become accustomed to weird and
wonderful dinosaur stories, but the latest, from Myanmar takes some
beating!

The fossil in its amber tomb. (Image: Lida King)

Schematic diagram for the location and recovery of lithium bearing
groundwaters at United Downs. It was one of these boreholes that
encountered the ore body. (Image: Cornish Lithium)

It was during the drilling of one of these holes that the semi-massive
sulphide body was encountered. The body exists at between 90 and
105 m depth. It is similar in style to bodies that were worked at
Wheal Jane and Mount Wellington mines about a mile away to the
east.

Much more work will need to be carried out to assess the true volume
of the ore body, but the results so far are very encouraging. with Cu
7.46%, Sn 1.19% and Zn 0.15%. Three individual samples returned
assays of greater than 20% Cu.

It’s the remains of a bird-like skull from around 100 million years ago,
in the Cretaceous. The research, which has been led by Professor
Jingmai O’Connor from the Chinese Academy of Sciences in Beijing
describes a specimen that’s about the size of the bee hummingbird.

Prof. O’Connor describes it as: “The weirdest fossil I’ve ever been
lucky enough to study. I just love how natural selection ends up
producing such bizarre forms. We are also lucky that this fossil
survived to be discovered.”

The fossil that’s been named Oculudentavis khaungraae, has been
superbly preserved in it’s amber tomb. Scientists have even been able
to determine fine details of its eyes and teeth, sufficient to believe that,
despite its tiny size, it was a confident predator, which ate insects.

Amazingly, scientists have even been able to examine the animal’s
tongue. This may shed more light on its biology. For the first time we
have an insight into the small animals that were around in a
Cretaceous tropical forest, at the same time as the dinosaurs.

Pebbles in Essex have been joined by Fossils...

Location map for the current drilling operations, note the proximity
of the granite. (Image:Strongbow Exploration inc.)

The arrangement between Strongbow and Cornish Lithium is that the
former company has the rights to the brine occurrences whilst the
latter has the rights to the hard rock mineralisation.

Whilst these are early days and it is too soon to talk about a new mine
anytime in the near future, this is at least encouraging.
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The lovely people at Essex Rock & Mineral Society have now
published another excellent fold out poster, This time it covers
Essex Fossils. Buy one of each for £5.00 including postage.
Available from Geo Supplies Ltd. www.geosupplies.co.uk
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The cord is believed to be made form the inner bark of a conifer tree
and measures 6.2 mm x 0.5 mm. It’s been made from three strands
that have been separated and then been twisted clockwise in an
‘s-twist’ The twisted strands were then twined ant-clockwise in a
‘z-twist’ to made a strong cord.

This is the actual skull of Oculudentavis khaungraae, but it weighs
only about 2 grams. (Image: Gang Li)

This is the fine string as seen under the microscope.
(Image: M-H Moncel)

A reconstruction of the animal, with its prominent beak and eyes.
It’s thought that it had excellent sight. (Image: Zhixin Han)

Miniaturisation, such as this, is often associated with isolation and
Myanmar, at this time in the Cretaceous is thought to have been the
site of an ancient island arc.

You can read the full story at:
www.livescience.com/smallest-dinosaur-of-mesozoic.html

Sirius Minerals: takeover by mining giant Anglo
American, has now been agreed...

The long term future of the North Yorkshire polyhalite mine project
has been assured following agreement at a special meeting of the
shareholders of Sirius Minerals.

This was despite objections from many small investors who lost out
heavily on the cost price of their shares. They got only 5.5 pence per
share.

It is now expected that work at the mine site, near Whitby will move
more rapidly towards completion, once Coronavurus restrictions are
lifted, so that mining can commence.

50,000 year old string puts the spotlight on
Neanderthals...

A team of researchers from France, the USA and Spain have
discovered a fragment of 50,000 year old string in the caves of Abri du
Maras in france. The rare find, made of three-ply cord from bark,
dispels the idea that Neanderthals, who died out 40,000 years ago,
were cognitively inferior to modern Homo sapiens

The cord, was found to be still stuck to a 60 mm long stone tool. It’s
very rare to find such material. It was found in a layer of sediment
that has been dated as being between 41,000 and 52,000 years old.
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The study’s lead author, Bruce Hardy, of Kenyon College, Ohio
concludes that: "Given the ongoing revelations of Neanderthal art and
technology, it is difficult to see how we can regard Neanderthals as
anything other than the cognitive equals of modern humans."

Specifically the find shows that Neanderthals understood, in some
detail, the ecology of trees and how to transform them into entirely
different things that they could then use in their everyday lives. The
production of the cord also implied a cognitive understanding of
numeracy and context-sensitive operational memory, according to the
study. That is because it required keeping track of multiple, sequential
operations simultaneously.

The study has been published in the Journal Scientific Reports.

Could modern-day subsea single celled organisms be a
clue to finding life on Mars?

Newly discovered single-celled creatures have been found living deep
down beneath the seafloor and they could give scientists a pointer
towards where they might find such life on Mars.

Densely packed bacteria have been discovered living in tiny cracks
inside volcanic rocks. Over time, clay minerals get down into the
cracks (or are made in situ by rock decay) and it’s these clay minerals
that are the magnet for the bacteria.

"I am now almost over-expecting that I can find life on Mars. If not, it
must be that life relies on some other process that Mars does not have,
like plate tectonics," said Associate Professor Yohey Suzuki from the
University of Tokyo and first author of the research paper.

"These cracks are a very friendly place for life. Clay minerals are like
a magic material on Earth; if you can find clay minerals, you can
almost always find microbes living in them," explained Suzuki. He
went on: "Honestly, it was a very unexpected discovery. I was very
lucky, because I almost gave up.”

The findings have been published in Communications Biology.
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article

Author: Patrick Gaffikin

Illustrations courtesy of author

Volcanoes: the Earth’s ‘safety
valves’
As I have so often said, I never know what Paddy is going to write
about and that’s the fascination I have in these articles.

Destructive Plate Margins

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

I do hope that you will enjoy this piece...

‘But volcanoes are not altogether unfriendly...’

Dr. A. Holmes (1890-1965). (Former Professor of Geology,
Edinburgh University

Where and how volcanoes form

When hot magma from deep within the Earth escapes through a vent
or fissure in the Earth’s crust, onto the land or the bottom of the sea, a
volcano results. Magma, when it reaches the surface of the Earth, is
often called lava and is composed of molten rock containing dissolved
gases like water vapour, carbon dioxide, sulphurous gases such as
sulphur dioxide and other volatiles. Each volcano is unique but most
have one thing in common in that they lie under, or very near, the sea.
Very few volcanic sites occur around the middle of continents. If you
look at a map of the world, on which volcanic sites and the tectonic
plates are marked, you will notice that the majority of volcanoes are
situated at the margins (edges) of tectonic plates – at, what are called,
‘Constructive Plate Margins’ and ‘Destructive Plate Margins’. A
relatively small number of volcanoes are formed above ‘Hot Spots’.

Constructive Plate Margins

Diagrammatic representation of a Constructive Plate Margin. (Not
to scale.)

At these areas, as their name implies, new rock forms. Here plates
move apart, each plate moving around 2 or 3 cm per year; magma
rises, and is extruded in the gaps between the plates. The best example
of this type of activity is at the mid-Atlantic Ocean. Here the longest
mountain chain on Earth has formed and where thousands of
volcanoes occur. Most of the gas, ash and lava is subdued, due to the
overlying pressure of the water, and therefore we do not notice them.
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Diagrammatic representation of a Destructive Plate Margin. (Not to
scale.)

In this case, at the deep ocean trenches, the oceanic plate (the heavier
plate, composed mostly of basalt) subducts under the continental plate
(the lighter plate, composed mostly of granite). The subduction results
in hot molten magma ascending through gaps in the continental plate.
When the magma reaches the surface, volcanoes (mostly silica-rich
andesitic) are formed. These types of volcanoes are the most violent.
An example of a volcano formed in this way is Mount Etna in Sicily.

Hot Spots

Diagrammatic representation of a Hot Spot. (Not to scale.)

These are regions, well below the Earth’s surface, at which a body of
magma resides. The magma can work its way upwards to form a
volcano (in the sea or on land) – far away from a plate margin. Hot
Spots are stationary but, because the plate above is moving, over a
long space of time, a number of volcanic mounds can form. The
Hawaiian Islands, which lie in the middle of the Pacific plate, are
good examples of these.
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Fissure-type volcanoes

Diagrammatic representation of a lava flow.

Not all volcanic activity results in conical hills and mountains.
Ascending magma can burst through fissures in the ground to produce
lava flows. This is the main type of volcanism in N.E. Ireland and
occurred around 60 million years ago.

Lava

Sample of volcanic
ash from Mt. St.
Helen’s volcano
(1980).

The substances which are produced by a volcano originate in the
magma. If the magma is rich in silica, as with granitic (and, to a lesser
extent, andesitic) magma, it will be quite viscous. In that case, the
gases in the magma are inhibited from being released gently. Instead,
the pressure builds up and the gas and lava are extruded explosively
and a good proportion of the lava is converted into fine ash, which has
the same chemical composition as lava. On the other hand, if the
magma is low in silica, as with basaltic magma, it can flow freely and,
because the gases do not build up in it, volcanoes extruding lava low
in silica are not as violent as ones expelling silica-rich lava.

Gases

Basalt lava flows at Bieneveragh, Co Derry.
(Photo: Mr. P. Millar, Belfast Geologists’ Society.)

Among the main volcanic gases are water vapour, carbon dioxide,
chlorine, hydrogen chloride, fluorine, hydrogen fluoride and other
fluorides and sulphurous volatiles like sulphur dioxide and hydrogen
sulphide, while ammonia, methane, hydrogen and nitrogen can
sometimes occur. Steam is the main gas liberated in a volcano and a
fairly close second is carbon dioxide. Geysers form due to the eruption
of steam and hot water through a vent while hot springs emitting
volatiles, called fumaroles, often occur. Gases in the lava can produce
cavities, called vesicles, when it cools and such lava is called
vesicular. Commonly, as with the basaltic lava in N.E. Ireland, the
vesicles can be filled with mineral deposits called zeolites.

Basalt lava flows in Co.Antrim.
(Photo: Mr. P. Millar, Belfast Geologists’ Society.)

Volcanic products

Samples of Co. Antrim basalt. The small white specks are zeolites,
although zeolite minerals in basalt can be much larger.
Pyroclastic material

Sample of basalt from a lava flow in Co.Antrim.
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This type of fragmented rocky material is blown into the air by
explosive volcanic activity (‘pyro’ = ‘fire’, ‘clastic’ = ‘broken’) and is
usually associated with volcanoes extruding viscous lava. Some
deposits of this type have a glassy lustre/texture indicating they have
been cooled extremely quickly. Pyroclastic material can vary from
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very small particles to very large rocks – volcanic ‘bombs’.

Can volcanoes be predicted?

It was about 100 years or so ago that scientists started to monitor
volcanoes and there have been significant advances in understanding
volcanic behaviour in recent years. Among the ways that
volcanologists (or vulcanologists) use as tell-tale signs of an imminent
volcano are: seismic activity, an upwelling of the ground surface and
the emission of gases such as sulphur dioxide. However, it is not easy
to predict exactly when a volcano will erupt. The further away a
volcano is from erupting the harder it is to predict and it is only weeks
or, at the most, months that signs indicate a volcano is about to ‘blow
its top’. A lot of research work concerning the prediction of volcanoes
still needs to be undertaken. In many cases, the experts can say that at
a certain place a volcano may erupt but the question of exactly
WHEN is still, to date, unanswerable.

people live within 100 km of a volcano. Volcanic rocks can also be a
source of revenue. Rocks like basalt can be quarried and, when broken
into chips, are used as aggregate for the production of concrete and
basalt can also be employed as a building stone. Pumice (a pyroclastic
deposit) and volcanic ash can be used as abrasives and form
components in household cleaning products. In some countries, for
example New Zealand and Italy, volcanoes can provide underground
heat sources of energy. And, over the millions of years of Earth’s
history, volcanoes have acted as a ‘safety valve’, releasing vast
quantities of heat from the Earth’s interior. Scientists postulate that all,
or most, of the water on our planet was produced from condensed
steam issuing from volcanoes.

Three notable volcanoes

Yellowstone National Park, N.W. Wyoming, USA. (Around
630,000 years ago.)

This is the site of a supervolcano, which was discovered by aerial
photography, and it sits above a ‘Hot Spot’. The massive eruption here
would have caused the sky to darken with ash falling over a large area
of N. America and leaving a layer of debris stretching from the
present-day Canadian border to the Gulf of Mexico. Supervolcanoes
could have detrimental world-wide ramifications like producing a
‘volcanic winter’ over the whole Earth. Thankfully, supervolcanoes
are very rare. For instance, there has been none in modern history. It
has been estimated there have been three supereruptions here – at
intervals of about 600,000 years. So another one, apparently, may be
due any time. But, don’t panic! The figure ‘600,000’ is plus or minus
100,000 years.

Mount Vesuvius, Italy, (A.D. 79)

On 24th August, A.D. 79, Vesuvius erupted, with the volcano lasting
two days, killing thousands of people and causing the destruction of
nearby Pompeii and Herculaneum. The former, being down-wind of
the volcano, was destroyed mostly by ash while the latter suffered
from burial in what are called pyroclastic flows. A pyroclastic flow is
a fast moving (can be well over 100 km/h) current of hot (can be over
4000C) gas, mud and volcanic debris like ash. These two types of
destructive phenomena have occurred numerous times with volcanoes
all over the Earth.

Krakatoa, Indonesia. (1883)

Volcanic activity here lasted for about 100 days. It is ‘famous’ for
producing the largest (natural) sound ever recorded – the shock waves
reverberated throughout the globe. But it was the tsunamis, not the
deafening noises, that were most dangerous. The tsunamis were
caused by the lava and pyroclasic flows falling into the sea and
displacing the water and it has been estimated that up to 36,000 people
died in low-lying areas. In total, around two thirds of the original
island of Krakatoa disappeared.

The usefulness of volcanoes

Why have people lived in close proximity to volcanoes for thousands
of years? For one thing volcanic ash can enhance the fertility of soils
bringing economic benefit to farmers. Today around 800 million
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Samples of pumice. (Pumice is the only rock able to float on water.)
Specimens from Auckland, New Zealand. (Collected by Mairead
Graham, England.)

It is thought that during the Late Precambrian Ice Age (around
650-675 millions of years ago) the whole globe was covered with ice
and snow; some have referred to it as ‘Snowball Earth’. Heat from the
Sun was just reflected back into space – the ‘Albedo Effect’ as it is
called. But, volcanoes came to the rescue. The carbon dioxide expelled from volcanoes caused a ‘greenhouse effect’, which resulted in
global warming, and brought that Ice Age to an end. According to the
fossil record, multicelled creatures first appeared after this Ice Age.
Could we attribute the emergence of multicelled life to volcanoes?
Some experts consider it is likely!

Could volcanoes have triggered early life on Earth?

The Earth’s early atmosphere was vastly different from today’s. It is
thought gases like steam, ammonia, methane and hydrogen, emanating
from vapour-rich multitudinous volcanic eruptions on the early Earth,
were constituents of the early atmosphere. In laboratory experiments,
when these gases are subjected to an electrical discharge (to simulate a
lightening strike), amino acids, which are the building-blocks of
proteins, are produced. This shows that the complex chemicals that
make up life may have been present in the early atmosphere and
oceans. Also, some scientists suggest that early unicellular life
originated in the abyssal depths of the oceans in the vicinity of
volcanic vents or in volcanic pools on land. So, did volcanoes play a
crucial rôle in the origin of life on Earth? No one, however, knows for
certain. All we can say is that maybe.....just maybe, we might not be
here now only for volcanoes!
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Microfossils: Part 1

Author: Nick Baker

Illustrations courtesy of author

I’ve known Nick Baker for more than 30 years. We’ve studied
together in the field in many different parts of the UK. In recent
years he’s found field work a physical challenge and now spends
a lot of time studying and sharing his extensive knowledge with
the members of his local club.

I was pleased to see this presentation on Microfossils and was
delighted when Nick gave us permission to share it with you in
Down to Earth. We’ll publish it in three parts. Enjoy!

What is the definition of the term ‘microfossils’?

Dr. Adrian J. Rundle applied this to anything below 2mm. Because
that would include a lot of items, which would otherwise be (and often
are) lost to the collector. I have included items above 2mm in the
presentation, (usually I would term them as ‘miniature’), but I have
included them to illustrate the fact that many are small versions of
larger organisms. Often they are small species and not juveniles of
things large.

A true definition of microfossils would be those things that you cannot
see well with a hand lens, and so a microscope is essential. But to
extend it further, it would be those items that require the use of a
microscope throughout the whole preparation. Very few of my
collection fulfils that last definition. So, this presentation covers
several definitions, and I feel that is right, since it helps to bridge the
gap between things large and the truly micro.

whole beaches of foraminifera sands.

My first example is Nummulites. This is from the Eocene limestone at
Al Jabal al Akhbar, Libya. This genus includes the largest of the
Forams by a large margin if we include the Nummulites Limestones at
Giza.

You are about to see examples of all. I am beginning with the simple
and working onward and upwards in complexity, although I finish
with examples largely beyond the optical microscope.

Microfossil size distribution. Notice how some forms have a wide
range of sizes, whilst others are much more restricted in size.

Foraminifera

Foraminifera are protozoa. They are largely marine and mostly single
celled. They do not form tissues but consist entirely of protoplasm.
My first photo demonstrates the fact that their remains can constitute
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The picture is of a thin section and the cut has been across the
examples in those in the lower part of the picture, where the cut is
along the line of the cells, while those in the upper part are cut across
the specimen. The sediment appears to have been disturbed.

The examples of Globigerina are of a planktonic type, but are not the
easiest to find, due to their smaller size. These are from the Upper
Chalk at Boxley.

Pebbles in Essex have been joined by Fossils...

Those that are most apparent in any search are the Lenticulinids, and
range up to 3mm. These are from the Upper Chalk at Blue Bell Hill.
Variations on that form are the “Ammonia”, which look like
micro-ammonites, and a compartment formation can be seen. These
are from the Gault Clay at Eccles.

In the case of Ammobaculites the outer shell is thick, but again shows
the chambers. The shell is of compact calcite, otherwise it would not
survive the preparation processes. The juvenile clump of chambers is
followed by straight construction.

12

The lovely people at Essex Rock & Mineral Society have now
published another excellent fold out poster, This time it covers
Essex Fossils. Buy one of each for £5.00 including postage.
Available from Geo Supplies Ltd. www.geosupplies.co.uk
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In Rectobolivina the chambers surround a central duct, while in
Frondicularia the chambers form a plate-like construction.

Sponges

Sponges are normally found as large fossils, and in smaller form are
included in what I would class as ‘miniatures’, as in the example
shown, (so far not identified) from the Upper Chalk at Cuxton.

Porosphaera are common in the Upper Chalk and range up to 2cm in
diameter. Large, hand-size flint nodules are not Porosphaera but are
hand-size flint nodules. Porosphaera are calcareous and do not
metabolize silica. In thin section, the tubular structure is clearly shown
in the calcite construction. Flint cores can be mistaken for
Porosphaera but usually show a maze-like chalcedony in section.

Also, flint cores have a rough surface, while Porosphaera shows
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evenly-spaced micro-pores and have duct leading to the interior.
Porosphaera can be converted to silica on burial but will still show
some of the original structure. Porosphaera can range down to 1mm
diameter,

Sponge spicules are generally found inside nodular flints. I have never
found them in Chalk samples. The slightly raised pH in the Chalk
environment may render small silica structures soluble. The lower pH
in the decay environment in the flint (burial chamber) might prevent
this. The spicules are often tubules, forming the circulatory system, as
well as support in the sponge structure. The type of spicule is often
indicative of the genus to which the deceased belonged.

Bryozoa
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Bryozoa are colonial animals, (almost all marine) each of the
apertures indicating the position of an individual animal. They appear
first in the Ordovician, although all the Palaeozoic forms are now
extinct. The Mesozoic survivors reached their ‘high noon’ in the
Upper Cretaceous. The term Bryozoa (branched-life) covers several
orders and sub-orders. In some thin beds of the Upper Chalk they
comprise a large percentage of the chalk, almost comprising a ‘reef’.

Most are branch-like but they are often found as flat plates, sometimes
covering other organisms, earning them the name of ‘sea-mats’
This encrustation can been seen here. Herpetopora anglica can be
seen encrusting a bivalve fragment, in the Upper Chalk at Upper
Halling, Kent.

I mentioned the term ‘reef’. This is certainly the case in the Upper
Permian, Magnesian Limestone. This is a thin section through a
sample from the reef base in the Tunstall Hills, County Durham. One
is reminded that the term Coralline Crag of the Pliocene of Suffolk,
refers to Bryozoa and not Corals.

rockstars

Another famous rock...

Collyweston Slate

Britain has some of the finest slate roofing material anywhere in the
world with that from Snowdonia being world class. But well away
from areas where true metamorphic slates can be worked lie some
thinly bedded sedimentary materials that can be split into fine ‘slate
tiles’. Close to the village of Collyeweston, Northamptonshire, just
such a Jurassic rock has been worked for hundreds of years as a
roofing material.
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In Part 2, Nick will be examining Corals, Archaeocyathus & worms.
Your Editor visited the tiny drift mine in about 1969 just before it
closed. It lay dormant until it was reopened by Claude N. Smith Ltd.
in 2016, in response to demand for new slates for several
refurbishment projects on famous buildings that are roofed with the
material. Among the famous buildings employing Collyweston Slate
are several Cambridge Colleges and parts of the Guildhall in London.

With the help of Sheffield Hallam University, the mining techniques
have been modernised. The mined blocks were previously left outside
over a couple of winters to allow the frost to get at them. Nowadays,
that process takes place artificially in freezer units.

Clare College, Cambridge is roofed with
Collyweston Slate (Image: Claude N. Smoth Ltd.)
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in-house

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

We are still able to offer an online service...

With the lockdown in place across the country, our shop in Sheffield is
currently closed until further notice. However, our online store is still
‘open for business’, but not quite as normal.

A good read, books from the backlist...

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.
If we aren’t there when you call, please call again. We will normally
be able to take calls in the morning.

However not everything is available...

The rule is, ‘if we have it in stock, it can go out’. The problems arise
when we need to order replacement stock. Currently, BGS (and it’s
online shop) is closed, so we can’t get any more maps.

The same is true with a number of publishers, especially the smaller
ones, so please be patient at this time. As soon as we can get items in
we will and then we can send them out straight away for you.

Jigsaws have sold out!

It will come as no surprise that the Geological Jigsaw of the British
Isles and the jigsaw of the 1820 Williams Smith map have both sold
out from our stocks.

Our price
£20.00

First come, first served!
Go to our online shop at:
www.geosupplies.co.uk or ring us on 0114 245 5

Our price
£10.00

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

It’s sad because a jigsaw is the perfect way to pass a few hours (or
days) at this time! We can only hope that there’s a lifting of
restrictions in the coming months and that then we can secure more
stock from BGS.

Why not raid our map stocks?

We keep hundreds of BGS maps in stock. It’s probably true that we
still have coverage of moe 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

GEO SUPPLIES LTD.
49 Station Road, Chapeltown S35 2XE
Tel: 0114 245 5746 • www.geosupplies.co.uk
Open: Mon-Fri 8.30-5.00, Sat. 9.00-2.00
Our shop is currently closed due to Coronavirus
Callers
always
make savings!
Order
online
at: www.geosupplies.co.uk

subscribe to down to earth...

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 6
issues, to the end of 2021 and 5 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
2/2020
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The learning zone

Down to Earth
‘Earth science learning for all’

Our Residential Field Trip
Programme for 2021

There’s room for YOU in this picture! This is the island of
Vatersay in the Outer Hebrides, our destination in
September 2021. (Photo: Chris Darmon)

We are now working on the basis that it is highly
unlikely any residental field trips will be run this
year. If they do, it will be a bonus.

Our best efforts have gone into finalising our
offering for 2021. All trips are open for bookings. If
you have already booked for 2020 you will be given
first refusal on any trip that has been rescheduled.

We especially welcome enquiries and bookings from
people who have not joined us before. You can be
assured that all monies paid are securely held in a
client account. In the event that a trip is cancelled
full refunds are available in a timley fashion.
To view a brochure, go 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
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The 2021 field trip
programme version 2...
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Fuerteventura - February 24-March 1 tbc
South Devon Geopark - March 17-24
Raasay & Skye - April exact dates tbc
Eigg & Rum - April exact dates tbc
Northwest Highlands - May 5-13
Dingle Peninsula - May 19-26
Islay, Jura & Gigha - June 5-13
Shetland Isles - June 19-26
Pembrokeshire - July 3-10
Western Lake District - July 17-24
Summer School - August 14-21
Outer Hebrides - September 1-9
Forest of Dean - September 13-18
Isle of Arran - September 24 - October 1
Idrija Geopark Slovenia - October 9-16
The Yorkshire Dales - October 23-28

We look forward to hearing from you!

Down to Earth 111

