June 2022
Editorial

I appealed at the end of our final indoor meeting for contributions of articles and
opinion pieces; I'm not running short of editorial material, but I do like the idea
of participation. I should also have mentioned photographs too; please let us
have any geological pictures you will take either on the excursions that Peter
Bridges has organised or on your wider travels. Details of where to send them
are in the newsletter. So get out, get around and get some ideas and pictures!
(please)

And since I mentioned pictures
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You would have had to have been living on another planet if you were not aware
of the current and future importance of the metal lithium. Those of you with
electric or hybrid cars should be well up to speed.

So finding and extracting commercially viable lithium ores is rather important in
our current dash to decarbonise. The diagram above summarises work that is
being undertaken at Twelveheads in Cornwall and follows on from previous
successful drilling in the county. Although I mentioned ores earlier, this



exploration is seeking geothermal fluids containing lithium, which is a fairly neat
way of avoiding digging big holes with all the attendant despoliation that results.

If the fluids prove to be a commercial source of lithium then industrial plant will
be required. The picture below shows an American geothermal plant; the white
plumes are water vapour:

This quite colourful event is anything but peaceful. Those of you with some
astronomical knowledge will have spotted that this is a supernova; probably the
most violent type of event after the Big Bang. But it does have a connection with
geology. We know that stars are called 'nuclear furnaces' - this is because they
are so hot that the hydrogen from which they are formed is undergoing nuclear
fusion reactions to form the more massive element Helium and also release
energy. Further reactions of a more complex nature go and create, albeit rather
slowly, elements as heavy as Iron and Nickel.

Eventually as stars age, they become unstable and can undergo a sudden
collapse - this causes a very rapid rise in temperature and runaway nuclear
reactions that generate very heavy elements in a supernova event. Included
among these is the heaviest naturally occurring element Uranium. The atoms
of Uranium and a whole host of others are splattered around the local star



system until they come under the influence of a burgeoning star and fall into its
protoplanetary disc. Eventually they will form part of a planet such as Earth and
a new story will emerge. It is Uranium that is planned to play an important part
of our energy strategy. This is where the geology starts.

This is the Olympic Dam mine in Australia, is on the eastern margin of the Gawler
Craton and is one of the world’s most significant deposits of copper, gold, silver,
and uranium. The deposit is unconformably overlain by about 300 m of
Neoproterozoic to Cambrian age, flat-lying sedimentary rocks of the Stuart Shelf.
The deposit is hosted within the Olympic Dam Breccia Complex, occurring
entirely within the Roxby Olympic Dams Granite. Mineralization is contained
within a granite-hosted breccia complex. The principal copper-bearing minerals
in the deposit are chalcopyrite, bornite, and chalcocite, occurring as
disseminated grains, veinlets, and fragments within brecciated zones. Gold
typically occurs as extremely fine particles within and associated with the copper
sulphide grains. Assay of the deposit has revealed 2.00% copper, 0.6 kilograms
per ton uranium, 4.5g grams/ton silver. and 0.71 g/t gold.

This will be the destination for the Uranium - after quite a lot of processing:
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It's a nuclear reactor , quite a small one in fact. This one is destined for a nuclear
submarine, but similar sized ones are being developed by Rolls Royce in what
are called modular systems that will be used to produce electricity for civilian
use. Since the technology already exists, they should be relatively quick to
develop and install. They will require much less ground than taken up by a more


https://en.wikipedia.org/wiki/Olympic_Dam_mine

conventional power station such as that being built at Hinkley Point.

The question of whether the speeds of tectonic plates vary over time is
controversial but has big-picture implications for our understanding of the forces
inside the Earth that drive the plates, the role of volcanoes in controlling climate
change over millions of years, and the rise and fall of sea levels.

At mid-ocean ridges, two plates move apart and the volcanic rocks that comprise
the ocean crust are created. Magnetic minerals in the rocks record their age of
formation and therefore the relative speeds of the diverging plates. However,
this record is incomplete because seafloor is destroyed at subduction zones. A
research team has used the preserved seafloor magnetic record to calculate
diverging plate speeds over the past 19 million years. They found that the
relative plate speed at almost all divergent plate boundaries has slowed down,
with a major inflection point at 15-16 Myr. As a result, the rate at which new
ocean crust is created also slowed down, by roughly 35%

As yet there is no satisfactory explanation for the decrease.
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The magnetic reversal stripes around the mid Atlantic ridge.

Essentially — yes. There is a small input of meteoric material and the sun does
strip away some gases from the very top of the atmosphere, but otherwise it is
a closed system. So if a rock was present in the Hadean Eon, it should still be
here, albeit in an altered form and almost certainly not in the same position. OK ?
There is some local support for the idea - the oldest local rocks are about 680



million years old, but some smart researcher found a zircon crystal that was
about 1900 million years old. This must have come from pre existing and now
recycled rock So following that logic there must be some Hadean material
around somewhere. Maybe.

Recently a research team has discovered that some magmas on Earth, which
made their way through the deep terrestrial mantle and erupted at the surface,
originate from mantle portions that contain remnants of Earth's earliest crust.
This ancient material must have been buried in a 'graveyard' of old and cold
crust more than 4 billion years ago and survived since then, maybe since the
giant impact event forming the Moon.

For their study, the geologists investigated up to 3.55 billion year old rocks from
southern Africa. The analysis of these rocks revealed small anomalies in the
isotope composition of the element tungsten (W). The origin of these isotope
anomalies, namely the relative abundance of !82W, relates to geological
processes that must have occurred immediately after the formation of the Earth
more than 4.5 billion years ago.

Model calculations by the authors show that the observed 182W isotope patterns
are best explained by the recycling of Earth's earliest crust into mantle material
that ascends via plumes from the lower mantle to generate lavas erupting at
Earth's surface. Intriguingly, the study shows that similar isotope patterns can
be observed in distinct types of modern volcanic rocks (ocean island basalts),
which demonstrates that Earth's earliest crust is still buried in the lowermost
mantle.

They assume that the lower layers of the crust, or the roots of the primordial
continents, became denser than their surroundings due to a geological
maturation process and therefore sank into the Earth's underlying mantle.
Similar to a lava lamp.

Fossils of Three Giant Ichthyosaurs Unearthed High in Swiss Alps

“Proof” of Noah's Flood perhaps?



Rocks of the month

To be found at the beach of the Cathedrals in Galicia, North West Spain.

And finally

Meteor Crater in Arizona - fortunately the impact spared the Visitors' Centre
Oh groan again!
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