October 2019

Editorial

I am sure that Roger Hunt will be welcoming new members to the
Group and to our winter programme and I echo that welcome and
hope that you enjoy the rambling offerings you will find here. Our
existing reader will tell you that we offer a diverse selection of
geological topics, both worldly and otherworldly and sometimes
even manage to take a thematic approach. I leave it to you to judge
which way the dice has fallen this month.

So, to start with a rarity

I remember my 6t Form Chemistry teacher relating an anecdote
about his grandmother. She was Norwegian and had a slightly hazy
grasp of the English language and had defined salt as “that thing
that doesn’t give boiled potatoes the right taste if you leave it out”.
Now that is a rather roundabout way of moving on to a rather
interesting property of salt. You probably know that deposits of rock
salt from ancient evaporated seas are present in many places. In
the UK, for example, there are large amounts in Cheshire where it is
mined and subsequently spread on our roads to prevent ice
formation. It is pretty solid stuff, and yet, under the right conditions
it flows. That s_ouns a bit v%‘g‘ird! but take a look at this satellite
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image of a salt glacier.



In the Zagros Mountains of Iran, salt is forced upwards by the
pressure of the overlying rock. The force is so great that the
salt breaks through the surface to form domes that then produce
flowing glaciers of salt. The arid climate does not produce enough
rainfall to dissolve the salt and carry it away.

You will be familiar with ice glaciers. They are masses of ice on land
that slowly flow down slope or spread laterally like an extremely
viscous fluid. Flow occurs because ice has the ability to deform
internally and flow in response to gravity. Salt has those same
abilities. If a large mass of salt is placed on a slope, it will very
gradually respond to gravity and slowly flow downhill. If a mass of
salt is on level ground, it will slowly spread laterally under its own
weight.

In this second image there are two of these glaciers, the one on the
left is flowing south, whilst the other one is flowing north - both
controlled by the topography of the valley formed by the ridges of
hard rock.

You don’t have to go very far

in Worcestershire before you can find sandstone rocks with some
interesting striations or markings. Some rather inclement (polite
version of wet and ‘orrible) weather caused the cancellation of a
recent field trip to Martley. Had it gone ahead you would have seen
some rather nice examples of current or cross bedding. So as not to
disappoint you here are some images so you can understand what
is intended.



Trough cross bedding.

Tabular cross bedding

These patterns are formed by the turbulent flow of water in a
sediment rich river. There are lots of examples of these rivers
around and they are actively laying down the sedimentary rocks of
the future. One such example is the Lena River in Russia. As it
reaches the sea, the river branches repeatedly and forms a delta
where the deposition is at its greatest, as the flow of the river is
slowed by the resistance of the seawater and the gentle gradient.
The delta here is some 400 Km wide and reaches 100 Km into the
Arctic Ocean and so represents a huge amount of deposition.

The accompanying Landsat image is reproduced in false colour.



And hot things flow too

Volcanoes, of course, produce some very hot outpourings of rock.
A pyroclastic flow is a fast-moving current of hot gas and volcanic
matter (collectively known as tephra) that moves away from a
volcano at about 100 km/h on average, but is capable of reaching
speeds up to 700 km/h. The gases can reach temperatures of about
1,000 °C.

Pyroclastic flows are a common and devastating result of
certain explosive eruptions; they normally touch the ground and
hurtle downhill or spread laterally under gravity. Their speed
depends upon the density of the current, the volcanic output rate,
and the gradient of the slope.

These flows are very dangerous events. During the eruption
of Mount Pelée in 1902, a low temperature flow overwhelmed the
city of Saint-Pierre and killed nearly 30,000 people. The cities of
Pompeii and Herculaneum suffered similar catastrophes.




Mount Stromboli, a volcano off the coast of Sicily, has been in
almost continuous eruption for the past 2,000 years. A pattern of
eruption is maintained in which explosions occur at the summit
craters, with mild to moderate eruptions of incandescent volcanic
bombs, at intervals ranging from minutes to hours.
This Strombolian eruption, as it is known, is also observed at other
volcanoes worldwide. Eruptions from the summit craters typically
result in a few short, mild, but energetic bursts, ranging up to a few
hundred metres in height, containing ash, incandescent lava
fragments and stone blocks. Stromboli's activity is almost
exclusively explosive, but lava flows do occur at times when
volcanic activity is high.

On 28 August, an explosive eruption sent a pyroclastic flow down
the volcano’s northern flank and into the sea, where it continued for
several hundred meters before collapsing. The resulting ash column
reached a height of 2km. We have two records of this event:

And for the second recording, a rather more scary experience for
the camera operator.

https://www.instagram.com/p/B1tHtSboS0K/?fbclid=IwAR28P0zQ5r
apLud3vrOQMWiHpCInbvVsrQFfOXTWxdZRrHY10dTZs93d2tEQ



https://www.instagram.com/p/B1tHtSboS0K/?fbclid=IwAR28P0zQ5rqpLud3vrQMWiHpCInbvVsrQFf0xTWxdZRrHYl0dTZs93d2tE0
https://www.instagram.com/p/B1tHtSboS0K/?fbclid=IwAR28P0zQ5rqpLud3vrQMWiHpCInbvVsrQFf0xTWxdZRrHYl0dTZs93d2tE0

Other volcanoes have different and sometimes slightly quieter
modes of eruption. Even though lava is much thicker than water, it
can flow great distances across the surface of the Earth before it
cools and hardens. Lava usually leaves the point of eruption in
channels. These channels tend to stay very hot, as high as 1200°C.
Even though lava is much thicker than water, it can flow great
distances across the surface of the Earth before it cools and hardens
as its surroundings cool. This means they slowly develop walls
around them as the surrounding lava cools and/or as the channel
melts its way deeper. These channels can get deep enough to crust
over, forming an insulating tube that keeps the lava molten and
serves as a conduit for the flowing lava. We have a lava tunnel.
Here is a typical one
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It would be interesting to make a future visit to this lava
tunnel

But at 385,000 Km it is rather a long way to go. It is of course on
the Moon and there are others on Venus and Mars. The image that
follows shows a really remarkable tunnel which is about 50 Km long,
although partially collapsed in several places.
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Rock of the month
And to finish, we go back to rock salt....
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