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Editorial

A year ago I had a splendid view of the island of Fuerteventura,
which today has been replaced with the emblematic sea cliff of Cabo
Girao which has a precipitous 580m fall to the Atlantic Ocean. This
is not Madeira’s only attraction, along with a benevolent climate it
has a UNESCO designated forest area, lots of volcanic geology, and
much to my surprise when I first spotted them, some reef
limestones.

The volcanism here is long gone and erosion is the dominant geo-
physical process. But not so in the ever active Indian and Pacific
Oceans and more detail follows.

But first something very old

Not just very old but very very old. In 1999, the oldest known rock
on Earth was dated to 3.8 *0.003 billion years, and is part of
the Acasta Gneiss of the Slave craton in north western Canada.

Then last January, we reported that NASA scientists had discovered
the oldest known Earth rock - on the Moon. Apollo 14 astronauts
returned several rocks from the Moon; much later, scientists
determined that a fragment from the rock nicknamed Big
Bertha contained an even older bit of Earth from about 4 billion
years ago. The rock fragment contained quartz, feldspar, and zircon,
all common on the Earth, but highly uncommon on the Moon.

Then along came Australia to spoil the party yet again. It was the
small rural town of Murchison (population 925) that in 1969 (yes
that’s about 51 years ago) got quite excited when a hefty lump of
rock came hurtling in from space. Hurtling is probably a fair
description of something moving at least 12 km/sec. The force and
heating caused by the Earth’s atmosphere caused the meteor to
break up, but intensive efforts resulted in the recovery of about 100
kg of material. And subsequently it has been intensively studied and



in January 2020 (remember 51 years later) a remarkable discovery
was announced.

Murchison meteor fragment

It isn’t possible to directly date the rock since it contains a variety
of materials including some quite sophisticated organic compounds.
However, it does contain small particles of silicon carbide that can
be dated by examining the effect of cosmic ray bombardment and
the result of the examination shows that some of these tiny grains
have an age of 7 x 10° y, older even than our sun. However, a note
of caution, that is still only about half the age of the universe.

Some of the Silicon carbide grains viewed using a scanning electron
microscope



There is clearly some very complex and interesting chemistry
occurring in the regions around stars that lead to the formation of
asteroids and ultimately of planets.

And now the contemporary

Madeira is a little bit out on a limb - technically it is an archipelago
formed with the neighbouring much smaller island of Porto Santo
and the uninhabited Islas Desertas. Other than that the next door
neighbours are the Canary Islands to the south east and the Azores,
a 1000 km journey to the north west and more or less in mid
Atlantic. As the Azores are Portuguese territory Madeira takes a
brotherly/sisterly interest in what is happening there. The local
newsletter recently carried this story:

Sismicidade W Faal ( Nov 2019 / Jan 2020

The island of Faial is roughly in the centre of the image, whilst the
mass of red dots represents earthquakes. But more remarkably
there have been over 4000 of them in the period between
November 2019 and January 2020.

We don’t have to go too far to explain this - the area is the
tectonically active junction of three plates: the north American,
European and African.

Two years ago we reported about mysterious earth movements on
another island, but this time in the Indian Ocean.



Inflation — no not that sort

The island of Mayotte is small, situated near Madagascar and a
French territory, so that you might be forgiven for not having heard
about it. It first featured in Geology Matters a couple years ago
because it was experiencing a swarm of earthquakes and perhaps
more alarmingly some tilting which seemed to point to volcanic
activity. There was, however, a problem - there was no very
comprehensive monitoring system and there were no other obvious
signs of volcanic activity.

This whole area is quite active tectonically as it is quite close to the
East African rift system and a known hot spot. So the French
geologists set about finding an answer and fairly quickly found,
perhaps to their surprise, a previously unknown and quite large
underwater volcano. It was no immediate threat and so monitors
were installed to keep an eye on

it.

Elevation (m)

000K 0002« 0 002

Longitude (%)
The latest information shows that the island is subsiding slightly
which indicates that the volcano’s magma chamber has fairly
abruptly emptied. Examination of the seismic record had shown that
the chamber had a volume of 3.4 cu.km which represents quite a
large amount of magma.

Whilst elsewhere and in another Ocean

It would be naive to suggest that there was a connection between
one emptying magma chamber and the eruption of another volcano
several thousand kilometres away. But the magma has to go
somewhere and the earth’'s magma systems might not be
unconnected. You'll have to think that one through for yourselves.

https://www.youtube.com/watch?v=I1JvQduF7ycQ



https://www.youtube.com/watch?v=IJvQduF7ycQ

This, meanwhile, is a vertical photograph of an extinct volcano.

It is about 1.5 km across, and interestingly, situated on Mars.

Rock of the month

I range quite widely to source the editorial material for Geology
Matters, sometimes finding very detailed and comprehensive
information, but on others finding interesting images that are barely

described; withess the example above. The accompanying text said



“This amazing structure, reminiscent of a dragon eye (hence its
nickname, Dragon Eye), is located in a mine in Lancashire, England”

Can you do better? Please let the editor know what it is and a little
bit about its geological situation.

Erosion

I mentioned earlier that Madeira is in an erosional phase. Well it is
a fairly common feature of our planet. As soon as a rock is exposed
on the surface various weathering agencies get to work on it. Water
is the one that seems to be the most active, whether it be in the
form of ice or as a liquid. In arid regions the wind and the sun are
much more dominant agents of change. On this and other islands,
the sea steadily wears away the seashore and cliffs, often leaving
characteristic traces called wave cut platforms. This example is at
Southerndown near Bridgend

Water not only wears away rock (sometimes by abrasion,
sometimes by dissolving), it also transports away the eroded
material. But of course that has to go somewhere.

Rivers are the major transport arteries for suspended sediment (fine
rock particles) and they eventually flow into a lake or more usually,
the sea. There tends to be a fairly abrupt change in water speed
where the two bodies of water mix and the particles of sediment
drop to the bottom where they form a fan shaped deposit. Over
time, water flowing down the Koshi River in Nepal, for example, has
built up an alluvial fan more than 15,000 square kilometres wide.
This "mega fan" carries alluvium from the Himalayan Mountains.



Below are some images of now-exposed alluvial fans in Death Valley,
California.

For those of you with inquisitive minds, could I suggest trying to
work out the sequence of deposition here.

Fossils are extinct

Well really?



Most organisms in Earth’s history probably didn’t leave fossils, and
geologists have identified only a tiny fraction of those that did. As a
result, it can be hard to tell whether changes in the fossil record
mark real shifts, such as mass extinctions, or are simply caused by
a lack of fossil finds.

In the 1960s, palaeontologists began analysing the fossil record
systematically, revealing multiple mass extinctions and periods
during which life flourished. But these and later efforts could usually
pinpoint biodiversity changes only to within about ten million years,
because fossils were lumped into relatively long geological periods
and analysed en masse.

To improve on this, a team led by palaeontologist Jun-xuan Fan at
Nanjing University in China created and analysed a database of
fossil marine invertebrate species that were found in more than
3,000 layers of rock, mostly from China but representing geology
across the planet during the early Palaeozoic. The group then used
software to measure when individual species had emerged and gone
extinct.

The program took advantage of the fact that species were usually
found in multiple rock formations — each spanning hundreds of
thousands to millions of years — and used this information to place
upper and lower limits on the period in which the species actually
existed. The effort revealed for how long, and in what order, all
11,000 species had existed. It took a supercomputer around seven
million processor hours

Using this approach, the team was able to learn extra details about
well-documented events, such as the end-Permian extinction and
the Cambrian explosion in animal diversity around 540 million years
ago. The analysis showed, for instance, that species diversity
declined in the 80,000 years leading up to the end-Permian mass
extinction, which itself occurred over around 60,000 years.

The team’s work might help to reveal the underlying causes of
changes in biodiversity, by charting its ups and downs on a
timescale that can be matched with environmental and climatic
shifts.

This article is based on material first published in Nature.
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https://en.wikipedia.org/wiki/Scleractinia

