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Editorial

January and February are not noted for their balmy weather, unless
you imitate what the Americans call “The snowbirds” - Canadians
who have fled their fearsome winter weather by flying south to
Florida. Well we didn't quite do that, but the Canary Islands are a
bit nearer and the scenery is rather more dramatic. Some members
are shortly due to be conducted around Fuerteventura and I'm sure
they will have an interesting time there; and that in the usual
roundabout way brings me to the first article - a melange of
meteorology and geology.

Lanz-ventura

No don’t go looking for this place on Google Earth - it is the fusion
of the twin islands that we heard about in one of our earlier lectures
this season. Like the rest of the Canaries, these are volcanic islands
that emerged about 15 million years ago and are the oldest and
hence most eroded of the group. They are positioned about 200km
from the Moroccan coast and like it or not are susceptible to the
influence of their giant neighbour. The first image taken from the
southern tip of Lanzarote looks towards its larger southern twin.

Sparkling clear visibility (20km+) and more volcanoes than you can
shake a stick at. The wind, and yes I know this is about geology,
was a gentle southerly. Contrast that with this next image taken



some days later but looking inland towards a linear group of
volcanoes, the nearest of which is about 2km distant.

And yes that's 2km not 20km. The explanation is due to the
aforementioned big neighbour, in the shape of the Sahara desert.
The wind on this day was blowing from the east and stirring up the
desert sand which moves the finer particles quite considerable
distances (to the UK if the wind direction and strength are there).
Not only great distances, but also great quantities — NOAA have
estimated that about 100 million tonnes per annum is transported
in this way. Much will fall in the Atlantic and so we see
sedimentation in action

This plume photographed in 2018 reached to the Caribbean. It also
deposits onto the Brazilian rainforests where its mineral content



helps compensate for the leaching effect of the high rainfall. Gaia in
action.

Moving stuff around

Is key to the geological reworking of our planet. So this next article
concentrates on rocks being moved around and the fascinating
structures that result. A geological fold occurs when planar (usually
sedimentary) layers are curved and/or bent, permanently deformed
due to tectonic forces. Fold sizes can vary from microscopic to
mountain sized. So here is one of the big ones.

This is one of a series of thrust sheets in the Highwood Range,
Kananaskis Park, Alberta.

And keeping on the large scale, but a very different structure, and
one we have featured previously is the Richat structure in
Mauritania.




Long considered to be an impact structure, it is now believed by
most to be a structural dome. The Richat Structure is a deeply
eroded, slightly elliptical dome with a diameter of 40km. The
sedimentary rock exposed in this dome ranges in age from late
Proterozoic within the centre of the dome to Ordovician sandstone
around its edges

Pulling the scale down a bit, although it still wouldn't fit in your
garden, is this complex folding in the Eilat Mountains in southern
Israel.

And finally, to one example that you could slip in your pocket. This
is micro folding on a millimetric scale and was found on a beach in
Okinawa; it even appears to have a micro fault.



And so to biblical geology

Difficult to believe I know, but you may recall hearing about Sodom
and Gomorrah - epitomes of depravity. Well when Lot and his wife
decided to leave, she was instructed not to look back but disobeyed
and was consequently turned into a pillar of salt, or so the story
goes. Well she has hung around since then and here she is:

To update the story: Mount Sodom began its rise hundreds of
thousands of years ago and continues to grow taller at a rate of 3.5
millimetres a year.

Movements of the African rift system, along with the pressure
generated by the slow accumulation of earth and rock, pressed on
the layers of salt, creating Mount Sodom. It is about 80 percent salt,
220m high, capped by a layer of limestone, clay and conglomerate
that was dragged along as it was squeezed up from the valley floor.

It is approximately 8km long, 5km wide, and 226 metres above the
Dead Sea water level, yet 170 metres below world mean sea level.
Because of weathering, some portions have separated - hence the
pillar shown above.

The salt deposits have been commercially exploited and can be
visited by the adventurous. Images on the next pages give some
idea of what can be seen.



So back to Germany

| was very pleased to be emailed after the February edition by Christopher
Wright, who not only lends his name and time as the contact point for the
fossils group but is also a distinguished linguist. He had recognised and knew
Laacher See and so it seemed reasonable to ask him to tell us some more
about it. This is what he wrote: “I was particularly interested in Geoff
Carver’s article on this volcano, Germany’s youngest, as I lived in
the nearby town of Mayen, teaching at the grammar school, and
this was a favourite place for walks and swimming and where I



taught sailing. The volcano is west of the Rhine about 40km south
of Bonn. Mayen has been a centre for quarrying basalt and tuff
since pre-Roman times. The stone has been used extensively for
building throughout the region as far as Cologne. Millstones were
exported widely to Northern Europe including England.

Much of the surrounding farmland has sunken fields, where they
have removed the topsoil to get at the layer of ash and pumice to
make breeze blocks and cement, (for those interested in etymology
breeze is a synonym for ash) before they replaced the topsoil.

Ettringer Lay quarry, just outside Mayen

The Eifel is part of a block which began uplifting about 25Ma and is
still continuing. Volcanic activity started about 22Ma and continued
until the Laacher See explosive eruption approximately 12,900 -
11,200 years ago. Most of the material was deposited in the area
between the Laacher See and the Rhine but deposits have been
found in the North Sea, Scandinavia, Poland and as far as Italy. So
much material fell and flowed into the Rhine that a temporary dam
created a huge 30m deep lake which extended 140km upstream to near
where Mannheim is today.

The eruption of about ten hours duration flattened trees up to four kilometres
away. The magma opened a route to the surface with the plume probably
reaching up to 35km. Activity lasted several weeks or months, with pyroclastic
currents covering valleys up to 10km away with sticky tephra. Near the crater,
deposits are over 50m, and even 5km away they are still 10m thick. All plants,
animals and humans for a distance of about 60km to the northeast and 40km
to the southeast must have been exterminated.


https://en.wikipedia.org/wiki/Pyroclastic_flow
https://en.wikipedia.org/wiki/Pyroclastic_flow
https://en.wikipedia.org/wiki/Tephra

This is a picture of the Wingertsbergwand, Mendig, about 2km from the
eruption showing the multiple and varied layers of deposits. By studying the
layers deformed by large boulders it is possible to ascertain the direction of
their impact on the sediment. Although it has been quiet since the
climactic eruption, the caldera should still be considered potentially
active as CO; seeps exist in some parts of the lake, suggesting that
there is still magma degassing under the lake. The story goes that
some Medieval monks crossed the lake from the monastery to
meditate overnight in a hut, only to be found dead the next day,
asphyxiated by a gas build up”.

Carbon dioxide gas seepage in the lake

Rocks of the month

And keeping on with our Laacher See theme, this month’s first rock is a
specimen of a rare mineral called Hatlyn and for the chemists, its
formula is NasCax[(S04,Cl)2|AleSic024]



Haliyn forms in SiOz-undersaturated (low-silica, alkaline) volcanics
during the late phase of the magmatic differentiation sequence. In
explosive volcanic eruptions, it is thrown out of the depths of the
earth's crust. The fallout contains volcanic ash, pumice, tuff and
slag. The accompanying minerals include titanium-containing
andradite, apatite, augite, biotite, leucite, melilite, nepheline,
phlogopite and sanidine.

Rock on

For our second offering we proudly present, and only 48 years late,
the oldest rock on earth (from the moon).

14321,46

Felsite clast (,1027)




The quartz and feldspar rich rock fragment found in the lunar
breccia displays an unusual chemical composition, suggesting it
formed under pressure, temperature and chemical conditions not
known for the Moon. The quartz crystals show a high concentration
of the element titanium, suggesting a crystallization temperature of
770 to 810°C and a pressure of ~7 kbar, which on the Moon would
be found only at a depth of approximately 160km; there is no
geological mechanism that could have brought the rock from such
depth to the lunar surface.

On Earth, you can get the necessary temperatures and pressure to
explain the high titanium content at just 17km depth. Volcanism or
some big impact could then have brought the rock to the surface.
The conclusion therefore is that it is more likely that the rock
formed on Earth instead of the Moon.

Some 4 billion years ago a big impact flung material from Earth's
early crust into space, where it finally impacted as a meteorite on
the Moon. The Apollo astronauts, geologizing in February 1971 near
the Fra Mauro crater, inadvertently collected it and repatriated it to
Earth.

Stop press — post biblical geology

This is still the valley of the Dead Sea. A tepee like this is created
when minerals keep growing inside a layer, as can happen for
example when groundwater moves up and down. Each time the
water moves out of the layer, the layer dries out and slightly more
salt is precipitated. Eventually the layer runs out of room for more
salt, but the minerals can still keep growing, creating a compression
force within the layer. That force then lifts the layer up into a tight,


https://www.forbes.com/sites/davidbressan/2017/01/23/the-origin-of-geological-terms-quartz/#59b5079d5f89
https://www.forbes.com/sites/davidbressan/2016/01/31/the-origin-of-geological-terms-feldspar/#74f4a1024068
https://www.forbes.com/sites/davidbressan/2019/01/22/a-meteorite-hit-the-super-wolf-blood-moon/#627adbab7ef4
https://www.forbes.com/sites/davidbressan/2019/01/22/a-meteorite-hit-the-super-wolf-blood-moon/#627adbab7ef4
https://en.wikipedia.org/wiki/Fra_Mauro_(crater)

tepee-shaped fold, creating this structure.
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