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It was one of those lectures that has stuck in my memory - but for all the wrong
reasons. The distinguished visiting Professor was proposing “A general theory of
evolution” and at the conclusion the hosting chair gave it a polite but very wary
vote of thanks. I turned to one of my tutors to ask his opinion and his response
was terse, negative and coarse. That was several decades ago but even today,
academics are still managing to disagree with one another.

In the May edition I featured a report that two German academics had shown
that by examining some Australian rocks they had concluded that plate tectonics
began 3.1 billion years ago. Now some American researchers, having examined
a different set of Australian rocks have come up with a conclusion that puts back
the date by about 500 million years; even within geological time scales that is
not a trifling amount. So read on and see if you can make sense of the argument.

It looks fairly uninteresting, but....

You are looking at what are claimed to be the most ancient rocks on the planet,
the Jack Hills of Western Australia. Their age has been determined by
establishing the Uranium/Lead ratios in detrital Zircon crystals found here. It is
these crystals that are exceptionally ancient.

A 4,404 +/-8 million year old zircon was found at Erawandoo Hill; this is the
oldest dated material originating on Earth. They were found within a unit of the



supracrustal sequence, a metamorphosed conglomerate considered to have an
age ~3.0 Ga. Given the detrital nature of the rock unit, the zircons are sourced
from pre-existing rocks which were then weathered and the resultant sediment
deposited as sedimentary rock.
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After analyzing the results of the hundreds of useful zircons from among the
thousands tested, Ackerson and his co-authors deciphered a marked increase in
aluminium concentrations roughly 3.6 billion years ago. This compositional shift
probably marks the onset of modern-style plate tectonics and potentially could
signal the emergence of life on Earth.

The line of inference that links high-aluminium zircons to the onset of a dynamic
crust with plate tectonics goes like this: one of the few ways for high-aluminium
zircons to form is by melting rocks deep beneath Earth's surface. It is really hard
to get aluminium into zircons because of their chemical bonds, and requires
pretty extreme geological conditions.

The researchers’ reason that this shows that rocks were being melted deeper
beneath Earth's surface, meant the planet's crust was getting thicker and
beginning to cool, and that this thickening of Earth's crust was a sign that the
transition to modern plate tectonics was underway.

You pays yer money and yer takes yer choice......
But then again...

You can tell that there is some serious geology going on when you find a picture
with a sledge hammer to give it scale. The picture below was taken in Baffin Bay
and it shows a rock mass that is reckoned to be even older than the Jack Hills
zircons. This being the 2020s there is no straightforward way of relating how
this conclusion has been reached. But there is an explanation of sorts from the
sledge hammer wielders:



© Baffin Island fieldwork, courtesy of Don Francis of MeGlll University

“Four and a half billion years of geologic activity have overprinted much of the evidence for
the processes involved in Earth’s formation and initial chemical differentiation. High-
precision isotopic measurements of the decay products of short-lived radionuclides that
were present when Earth formed can provide a view of events that occurred during the first
tens to hundreds of million years of Earth history. Data from both the 146Sm-142Nd (half-life
t17/2 = 103 million years) and 1291-1290Xe (t1/2 = 15.7 million years) systems show the
importance of early mantle differentiation and outgassing events but provide conflicting
evidence about the preservation of early-formed mantle reservoirs to the present day.”

So, using this technique they have dated this rock to have formed 4.5 billion years ago. So,
this is the oldest one around, until someone finds something even older.

How about some geobotany?

Those of you who, in pre-covid times, have travelled to California, are likely to
have seen examples of the giant redwood tree - Sequoia sempervirens.

By almost any measure, they are remarkable. The largest living trees, very long
lived (up to 2,200 years) and the tallest (up to 115 m) and they have been
around since Cretaceous times. There are some fossil remnants, although they



are not usually in good condition. The image below is of such a fossil and quite
remarkably it is preserved in an upright position.
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The leaf fossils have fared rather better.

Now for some odd shaped rocks (with explanations)

I'll have to start with the first explanation. BIFs or Banded iron Formations are
alternating coloured layers of iron bearing rocks that are found quite widely but
notably in Australia (it does seem to crop up a lot). In the example shown below,
a stone has fallen into the still-soft layers of ironstone and formed this rather
interesting deformation:



And, of course, it has got a name - Ptygmatic Folding. You might have guessed
that the colouration suggested that it was granite, and you would be right. So
this happened fairly deep within the existing mass of schist. The Vein of hot
granitic rock was driven forward by pressure from behind, and buckled plastically when
it encountered a resistance during injection, and a succession of such buckles will
produce a typical ptygmatic vein.

Now according to the literature this is an example of a Flanking fold. This is a
very peculiar structure, found in the Patos Shear Zone (Brazil). As you can see
the intensity of folding decreases away from the white layer and, in particular,



from the transparent quartz veins that crosscuts obliquely the white layer. In
this case the quartz vein acts as a rigid 'cross-cutting element' that rotates
during deformation in the shear zone, causing the development of folds nearby.

Now this assemblage is a bit nhearer home and you could actually go and see it
without too much difficulty. These are recumbent, Chevron folds at Millook
Beach, Cornwall. The coastal section through north Cornwall into Devon that
runs to Bude and Hartland Point contains a spectacularly folded series of
carboniferous age inter-bedded sandstones and shales originally deposited
deeply under water; of course, we are now into serious tectonic forces.

Speaking of which, this is an aerial view of the Wiedemer Kopf in the Allgau Alps,
Bavaria. The tilted layers and huge folds in the flank of the Wiedemer Kopf
mountain are an impressive witness of the collision between Africa and Europe.
The layers, originally deposited on the sea floor in a horizontal position, were
compressed and shifted. These rocks are formed by Triassic dolomite of the so-
called Lechtal nappe.



Water, water everywhere

was Coleridge's theme, but it also applies to this image, with some nicely
water rounded boulders. But since there isn't any water around, this must be
the dry season. Trouble is that this dry season has lasted about 3.8 billion
years — and this is the Jezero delta on Mars taken by Perseverance earlier this
year.

And yes, it is a geology story

This is the view over the bow of the cable laying ship Léon Thévenin, which
earlier last year was called in to repair the internet cables that run down the
coast of the Congo. The reason for them breaking was a spectacular turbidite
flow from the sediment laid down in the delta of the Congo river. A sediment
avalanche (turbidity current) was triggered on 14th January 2020, by the largest
flood in 50 years along the Congo River. This submarine flow broke two seabed
telecommunication cables that underpin data traffic to West Africa causing the
internet to slow from Nigeria to South Africa. These submarine cables had not
previously broken in the last 20 years. This flow also caused a series of
oceanographic buoys to surface, placed along the Congo Submarine Canyon by
a NERC project. Cable breaks and surfaced moorings show that this remarkable
flow ran out for over 1,200 km, as measured along the canyon axis. Moreover,
the flow continuously self-accelerated, such that it reached front speeds of more
than 8 m/s, some 1,150 to 1,250 km from its source at the mouth of the Congo
River. This is the longest runout turbidity current yet monitored in action, and
the only monitored flow to continuously self-accelerate for over a thousand
kilometres. The volume of the flow was at least a cubic kilometre.



Rock of the month

This is what Wikipedia says about this month's offering. “Aragonite is
a carbonate mineral, one of the three most common naturally occurring crystal
forms of calcium carbonate, CaCOs (the other forms being
the minerals calcite and vaterite). It is formed by biological and physical
processes, including precipitation from marine and freshwater environments.
The crystal lattice of aragonite differs from that of calcite, resulting in a different
crystal shape, an orthorhombic crystal system with acicular crystal.
Repeated twinning results in pseudo-hexagonal forms. Aragonite may be
columnar or fibrous, occasionally in branching helictitic forms called flos-
ferri ("flowers of iron") from their association with the ores at the Carinthian iron
mines.”

And if you know where to go in Mallorca then this is the type you will see.
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Just as an aside, I notice that the explorer is wearing the type of safety helmet
that makes her 15cm taller and therefore makes it certain that she will bash the
cave roof even more.
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Afterthought

Don't try this at home children...... hey, they are just these crazy Icelanders!
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