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Editorial

Some recent geological discoveries have been quite intriguing. Take
for instance the song title "Diamonds are a girl’s best friend” based,
of course, on their beauty and rarity. But perhaps now not so rare -
it has been discovered that the anomalous behaviour of some
earthquake waves points to the existence of large concentrations of
diamonds around the roots of cratons, very ancient rocks. DeBeers,
the largest diamond cartel have, however, heaved a sigh of relief
since the roots of cratons at 140 to 240 kilometres, are far below
the depths at which current and probably future technology will be
able to extract them and thus saturate the market.

Another story which attracted my attention seems at first sight to
be a little peripheral to geology, and that was the loss of ice from
Antarctica. Since 1992 some 3 trillion tons (3,000,000,000,000) has
floated off and melted. The finger of suspicion quite naturally points
toward global warming, but it also transpires, there is a geological
element to this as well. So on with the story.

It seems counterintuitive

To think about the Antarctic as a volcanic province, but here is
Mount Erebus erupting gently. It is the southernmost active volcano
and it has been active for about 1.3 million years. It is located
alongside three inactive volcanoes on Ross Island some 77 degrees
south and thus about 1360 km from the South Pole.




A 2017 study of the area claimed to have found 138 volcanoes, of
which 91 were previously unknown. The newly discovered ones
having been revealed by ice penetrating radar. They are located in
West Antarctica and must suggest that there are many more which
are still to be found when the rest of the continent is surveyed. The
diagram below shows the courses of under-ice rivers as well as the
location of lakes. Liquid water under this huge ice sheet is likely to
have been formed by geothermal heat sources.

Estimation of geothermal heat flow in the labelled area gave values
of 150 milliwatts per square metre, compared to 50 milliwatts per
square metre found in non-active areas. One small area gave values
of around 180 mW/m? suggesting that a rift is forming. The heat
flow affects the ice in various ways, one of which is shown below.




The twin effects of geothermal heating and global warming might
one day fully melt both the Arctic and Antarctic ice sheets. Fully
melted the subsequent rise in sea level would be about 64m,
enough for our descendents to be able to stroll down to the beach
at Malvern Link and quietly rage about the careless incompetence
and indifference of their forebears.

But just to get back to the “reality” of Antarctica

We know that Antarctica is a cold, nay very cold place. The lowest
recorded temperature on Earth was, until recently, —89.2 °C at the
Vostok Station in Antarctica, here ringed in red, on July 21st 1983
using ground measurements.

But not any longer, the new usurper is shown below.




It is a high ridge in Antarctica on the East Antarctic Plateau where
temperatures in several hollows can dip below -92 °C on a clear
winter night.

The summer daytime temperatures can reach a balmy -20 °C which
produces a very high temperature range for any exposed rock and
so leads to shattering.

We haven’t featured metamorphic rocks recently

So here goes. Just a little recap - you’ll no doubt recall that many
metamorphic rocks are the result of subduction where the
increasing pressure and temperature that occurs as the rock is
transported down to ever greater depths brings about changes in its
chemistry and physical form. The following image showing some of
the more common metamorphic rock types:

phyllite

We have though to remember the aphorism that “what you finish up
with depends on what you start of from”. When these rocks are
viewed in the field they can have some very spectacular distortions
caused by their metamorphic history. One area with some really
spectacular examples is the Western Gneiss Region of Norway. The
landscape, sculpted by glaciers and ice sheets, is still undergoing
post-glacial rebound (4 mm/yr measured uplift rate at Tromsg, on
the coast, with rates upwards of 12 mm/yr in interior Scandinavia).
The rocks themselves are exceptional by any geologic
standard, recording a multiphase deformational history which
includes subduction to Coesite and diamond-stable depths during
the Caledonian under-thrusting of Baltica beneath Laurentia in mid-



Palaeozoic times, followed by rapid extensional exhumation to
shallow depths.

And this is the sort of thing that resulted. It is a rock called eclogite
and this example is in Nordfjord.

Rearranging rocks another way




This is a spectacular example of a mass transport deposit, or more
simply, a submarine landslide deposit.

Landslides occur on land, causing severe but localised infrastructure
damage and other problems. While they are difficult to view and
visualize, landslides also occur on the seafloor, causing massive
disruption of the seafloor that can generate tsunamis. In fact one
such event, the Storegga slide that occurred in the North Sea off
Norway in about 6000 B.C. probably killed many coastal living
Europeans.

Since we mentioned infrastructure damage

Here is another way of rearranging rocks:

This is presumably an engineering inspection of the Hayward Fault -
which is capable of generating major earthquakes. It runs parallel
to the San Andreas Fault, through major conurbations on the
eastern side of San Francisco Bay.

You may well be aware

That Malvern U3A has a Beer Group. Their purpose is ostensibly to
make a detailed and exhaustive study of local breweries, ale houses
and their products. Prominent amongst the membership are a
number of equally prominent members of the Geology Group; so I
postulate that there is a connection between Beer and Geology.
Then I found this diagram, which explains everything (or nearly
everything):



h s

"~ e ‘(' ; '3’ l..‘ .;d

rd

e T ot L
& " ' HAVETHE URALS
F b,
(o ’ )

GREAT GEOLOGY BUT NO BEER

Rock of the month




If you have never had the indescribable pleasure of using a
petrological microscope, you might now be saying “What?” and
even if you have, you might still be saying "Hmm"” or some other
delaying phrases.

It is in fact a thin section of the rock Eclogite taken from the site in
Norway shown earlier. Now the increasingly technical explanation -
coloured minerals: Garnet (red) + Omphacite (bright green) +
minor quartz (colourless). There is also a yellow-green elongate
mineral that may be clinozoisite or sphene.

The reaction, Plagioclase + Olivine + Diopside = Omphacite +
Garnet + Quartz, describes the production of these minerals in a
basaltic composition rock at pressures above 1.2 GPa that occurs at
depths of at least 45 km. thereby defining eclogite-facies
metamorphism.

Good - so now you know,
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