October 2021

Editorial

Writing this publication has, quite naturally, to be done well in advance of its
publication; which is usually OK, but not always - like when a European volcano
we have actually stood on, goes for the big firework, after the writing has
finished and a sigh of relief issued. You can see the latest amendment at the
end! Do enjoy. “Civilization exists by geological consent, subject to change without notice.” —
Historian Will Durant

What were you doing 41 years ago?

Well, this chap was standing on Mt Adams idly gazing at the mountain about
50km away and probably thinking that those are some odd looking clouds.
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And then this happened:

You can see that he was rather startled when the whole mountain seemed to
blow up; he was, of course, looking at Mt. St. Helens and its huge explosive
eruption that had a yield of 24 Megatons!



There were many other withesses, both amateur and professional, to this
cataclysm and here is a short video from the USGS about the event.

https://www.youtube.com/watch?v=Ec30uU0G56U
In Middle Earth,

the border between the kingdoms of Rohan and Gondor is marked by the Ered
Nimrais mountain range, known colloquially as the White Mountains. Tolkien
layered his work — and his landscapes - with a subtle sense of history and myth,
mirroring his own preoccupation with language and loss. But his inspiration was,
for us, very local: the green and mist-cloaked uplands of the Malvern Hills.

‘Eye of Sauron’ ‘Barad-dar’
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The nearest land to the area surveyed is Christmas Island nearly 300 km to the
north west. The Ocean here is about 3 km deep. The "Eye of Sauron" from J.R.R.
Tolkien as well as two other seafloor structures named after places in his Middle-
Earth.

The eye is actually an oval-shaped depression measuring 36.2 km long by 4.8
km wide. Called a caldera, this giant divot is left over from the ancient collapse
of a deep-sea volcano. The caldera is surrounded by a 300 m tall rim, giving the


https://www.youtube.com/watch?v=Ec30uU0G56U

impression of eyelids, and an equally tall cone-shaped peak at the centre, which
looks like a pupil.

The Ered Lithui seamount is part of a cluster of seamounts thought to date back
about 100 million years. The Ered Lithui seamount was once above the water's
surface, giving it its flat top, and it has gradually sunk to around 2.6 km below
sea level.

Over millions of years, sand and sinking detritus — particulate matter, including
plankton, excrement and other organic matter, have coated the seamount in a
thick layer of sediment around 100m deep. However, the caldera remains
relatively uncovered, suggesting it may be significantly younger.

From one remote sensing discovery to another

NASA’s InSight lander has revealed the depth of Mars’ crust and the size of its
central core by using data from marsquakes captured since the probe landed in
2018. The Seismic Experiment for Interior Structure (SEIS) can pick up seismic
events hundreds or even thousands of kilometres away. Since its deployment,
the mission has recorded 733 distinct marsquakes, about 35 of which were used
for the current work.

All these quakes registered between magnitudes 3 and 4. Their analysis shows
that the Martian crust is between 20-37 km thick. Below this is the mantle, which
extends about 1500 km down to the core, which in turn has a radius of 1800
km.

By way of comparison, Earth’s crust is also about 35 km thick, but our planet is
1.8 times larger than Mars. In percentage terms, the Martian mantle and core
are similar to the Earth’s at around 45% and 54% of the planet’s radius
respectively.

By way of a warning, I recently saw a very fuzzy picture of the dome shaped
seismometer - the caption stated that it was a UFO. Perhaps from a Martian
point of view!



Now what do you think of these Martian markings?

A shoreline perhaps? Ice patterns? Well although they are both feasible, neither
is correct. After experimenting in a cold laboratory (remember it’s never warm
in the polar regions) researchers have come to the conclusion that they are
caused by clay deposits. Confirmation may be some time in emerging.

Now off to the other hemisphere

North polar cap
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Regions of Mars are mostly not well known and this next story features the
volcanic region Elysium Planitia. Just a little diversion first, this is a quotation
from a UK Government press release “Satellites and rockets could launch from
UK soil in 2022, with spaceports planned for Cornwall, Wales and Scotland.”



A site on the island of Unst seems to be the only one which has progressed so
far. In the meantime the United Arab Emirates has successfully placed in orbit
around Mars a probe named UV )l or Hope. A recent image returned from
Hope is shown below:

Since this is a volcanic region you might reasonably conclude that this is a plume
from a volcanic eruption, but no. It emanates from a near-circular impact crater
and so is ejecta caused by the impact. It does show that the underlying rock
(basalt?) is different to the iron-rich surface dust.

They go up and they go down

Sea levels, that is. And in the process causing significant geological effects -
think for example of halite deposits in the Mediterranean region caused by the
Messinian crisis when sea level dropped by 120 m. But other things happened
too.

The image is of the sea cliff inside the caldera of the island of Santorini.

There are clues about past volcanic activity on Santorini in the layers of rock on
the cliff face encircling the inner part of the island: A huge eruption 3,600 years
ago* caused the centre of what was then a conical island to sink into the sea,



revealing an extraordinarily detailed history of over 200 volcanic eruptions
preserved within the remaining circle of cliffs. *Incidentally (?) causing the
demise of the Minoan civilisation on Crete.

Comparing this eruption history to a sea level record allowed researchers to
show for the first time that the sea level has had an important role in determining
the timing of eruptions at Santorini, and probably at many other island volcanoes
around the world.

The mechanism is quite simple: falling sea levels remove mass from the Earth's
crust and as a result it fractures. These fractures allow magma to rise and feed
eruptions at the surface.

Volcanic eruptions can change the climate, for example the eruption of the
Philippines' Mt. Pinatubo in 1992 resulted in a fall in global temperature of 0.5
degrees C.

The climate also impacts on volcanic activity: What is less well known is that on
long timescales, the climate can also affect volcanoes. As ice sheets retreated
across volcanic landscapes after the last ice age, the removal of mass changed
the stress conditions in the Earth's crust, allowing the fractures which feed
volcanic eruptions to form more easily. As these ice sheets melted the global sea
level rose rapidly, by around 100 metres, adding a significant mass to the crust
around many volcanic islands which, in theory, should alter their eruptive activity.

You are looking at a 34 MYA wasp from the late Eocene. Like all these beautifully
preserved fossils, it was found in a Lagerstéatte — a usually small area of

exquisitely detailed fossils. There is one somewhere in Herefordshire which has Silurian
fossils but probably the best known European example is the Messel Pit near
Frankfurt am Main, which is a UNESCO world heritage site



This is an example of Masillamys, an extinct genus of rodent that is also from
the Eocene.

The preservation of these animals (and plants) was caused by catastrophic
events that caused death and high quality preservation. I recently found this
alternative explanation:

Stop press

Several years ago, our first overseas visit was to the Canarian island of La Palma.
Well it has just found itself in the news. Over recent weeks there has been a
developing swarm of over 2000 earthquakes on the western side of the island -
see the following graphic:


https://en.wikipedia.org/wiki/Rodent
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The earthquakes are being caused by magma intrusions that have resulted in an
eruption that started on the 19t September. It is an area that we visited to see
a lava tunnel within a large flow that was erupted in the early 1950s. The
earthquakes have become progressively shallower, and the ground surface had
risen by up to 15cm, which was an ominous trend. The eruption created two fissures

that are 200 metres apart, with lava reportedly now flowing from nine different points

To see early pictures and practise your Spanish:
https://twitter.com/i/broadcasts/1ypKdgqvrwnxW
and

https://www.theguardian.com/world/gallery/2021/sep/20/la-palmas-cumbre-
vieja-volcano-erupts-in-pictures


https://twitter.com/i/broadcasts/1ypKdgqvrwnxW
https://www.theguardian.com/world/gallery/2021/sep/20/la-palmas-cumbre-vieja-volcano-erupts-in-pictures
https://www.theguardian.com/world/gallery/2021/sep/20/la-palmas-cumbre-vieja-volcano-erupts-in-pictures

Editorial contact

gm@malvernu3a.org.uk

Do please get in touch. Your observations, queries, and suggestions are always
welcome.
Geoffrey
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