June 2020

Editorial

With geology still being inaccessible it seemed not unreasonable to
have a look at some geology which is pretty inaccessible, even in
more normal times. Deserts and other arid regions tend to fall into
this category.

My first encounter with them was in North Africa and then in the
south western United States and what different and fascinating
places they are. They have a certain beauty of their own but very
rapidly bite the unwary traveller. So sit back in safety and enjoy
some of the geology of these unique places.

Let’'s start with a bit of a conundrum, well a whacking big
one really

This is a story about a craton - the Saharan metacraton to be exact.
A craton is an area of stable ancient rock. This craton may have
formed during a period of accelerated crustal growth between 3000
Ma and 2000 Ma (Ma: million years ago). The oldest rocks in Egypt
date to about 2700 Ma. Rocks in southern Libya and eastern Chad
have been dated between 2900 Ma and 2600 Ma. The map on the
following page gives a general indication of the area concerned.

The area of interest that we are going to look at is in southern Libya,
not far from the border with Chad. It is an extremely remote area
with no infrastructure and is very inaccessible, which makes it
difficult to study. If that were not enough then you will also be
aware that Libya has been in a state of almost perpetual civil war
for several years. Notwithstanding all that, the advent of satellites
has been something of a revelation for geology and many other
sciences.
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So if you are roughly orientated lets go to the satellite picture.

Z

There is, of course, a lot of sand here but despite the lack of just
about anything else, the dark area has a name - Waw an Namus.
The contrast with the sand is quite stark and you will also see that
there is a darkened area running NE to SW: the prevailing winds
blow from the North East and that tail stretches for 100 km.

The isolated Waw an Namous (also spelled Wau-en-Namus or Uaw
en Namus) lies in the Sahara desert of south-central Libya. A 4-km-
wide, 100-m-deep caldera contains the Waw an Namous post-
caldera scoria cone. An apron of dark basaltic tephra extends 10-20
km around the caldera in stark contrast to the light-coloured desert
sand prominent in this satellite view. Three small salt lakes of
variable colour contribute to the name of the volcano, which means
"Oasis of Mosquitoes." The youthful appearance of the central cone



has suggested it may be as young as a few thousand years,
although the arid climate may mask its actual age. Yellow sulphur
deposits are found in the 150-m-wide crater. Other basaltic lava
flows occur several tens of kilometres NW of the volcano.

So what? You might say, it's a volcano - nothing unusual in that -

there are about 70 around the Pacific Ocean. Yes true, but you also

have extensive tectonic activity there as well. There isn't any

discernable in this area. So what my dear Watson is happening here?
There, is an image of a volcano that is no more than 200,000 years

old that is sited in an area of otherwise stable geology about

2,900,000,000 years old. Odd wouldn’t you say.

Lets swap one sandy desert for another

This one is situated about 3,500 km away to the East and it is called
the Rub’ al Khali or Empty Quarter and it will give the Sahara a
good run for its money. In the 1930s a Foreign Office official, Sir
John Philby was searching for one of those mythical ‘lost cities’
when he found something quite unexpected: this is what he wrote

"A volcano in the midst of the Rub' al Khali! And below me, as I
stood on that hill-top transfixed, lay the twin craters, whose black
walls stood up gauntly above the encroaching sand like the
battlements and bastions of some great castle. These craters were
respectively about 100 and 50 yards in diameter, sunken in the
middle but half choked with sand, while inside and outside their
walls lay what I took to be lava in great circles where it seemed to
have flowed out from the fiery furnace. Further examination
revealed the fact that there were three similar craters close by,
though these were surmounted by hills of sand and recognizable
only by reason of the fringe of blackened slag round their edges.”



This is what he had seen:

Had he been a geologist rather than an archaeologist he would have
recognised that he was dealing with an impact crater not a volcano
and that much of the debris scattered around the site consisted of
90% iron/nickel alloy and glassy material.

Later expeditions to the site recovered this spectacular piece of
ablated meteorite.

The iron was mostly in the form of buried fist-sized cracked balls
and smooth, sand-blasted fragments found on the surface, but the
largest fragment weighs 2.2 tonnes. It is on display at the National
Museum of Saudi Arabia in Riyadh.

The sand was turned into black glass near the craters, and pellets of
the glass are scattered all over the area, decreasing in size with
distance from the craters due to wind-sorting. The glass is about
90% local sand and 10% meteoritic iron and nickel.


https://en.wikipedia.org/wiki/National_Museum_of_Saudi_Arabia
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The layout of the impact area suggests that the body fell at a
shallow angle, and was moving at typical meteorite entry speeds of
11-17 km/s. Its total mass was more than 3,500 tonnes (which
would give it a diameter of 16 metres. The shallow angle presented
the body with more air resistance than it would have encountered at
a steeper angle, and it broke up in the air into at least four pieces
before impact. The biggest piece struck with an explosion roughly
equivalent to the atom bomb that levelled Hiroshima.

This, however, falls into the category of “small beer” when you
compare it with the impact that occurred at Vredefort in South
Africa which created the largest impact crater on the planet with a
diameter of about 300 km. The enormous energy of this type of
impact creates new types of rock, an example of which is this
impact breccia.

So you think that’s impressive?

Whilst you might stand a chance of visiting Vredefort to look at its
crater, regrettably maybe, you will only be able to gaze on our next
subject from a considerable distance. Whilst there are plans to land
a new generation of astronauts on the Moon, it will certainly be
beyond our aspirations.


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

A few weeks ago NASA published a comprehensive map of lunar
geology, so we may be able to enjoy a vicarious insight into its
rocks, Here it is in miniature:

Unified Geologic Map of The Moon
C. M. Fortezzo, P . Spudis, and S. L Harrel
nn

If you would like to download a larger version for yourself then here
is the link:
https://astropedia.astrogeology.usgs.gov/download/Moon/Geology/
thumbs/Unified Geologic Map of The Moon 200dpi.jpg

Rocks of the month
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Do you like a lot of them? Then Tuwaiq Escarpment, Saudi Arabia is
the place to go. But on the other hand if you like really big ones you
could not do much better than visit the Grand Rapids in remote
northern Alberta which may have the world's largest concretions.

Concretions are hard bodies that form in sediments before they
become sedimentary rocks. Slow chemical changes, perhaps related
to microbial activity, cause minerals to come out of the groundwater
and seal the sediment together. Most often the cementing mineral
is calcite, but the brown, iron-bearing carbonate mineral siderite is
also common. Some concretions have a central particle, such as a
fossil, that triggered the cementation. Others have a void, perhaps
where a central object dissolved away, and others have nothing
special inside, maybe because the cementation was imposed from
outside.

A concretion consists of the same material as the rock around it,
plus the cementing mineral, whereas a nodule (like flint nodules in
limestone) is composed of different material.

Concretions can be shaped like cylinders, sheets, nearly perfect
spheres, and everything in between. Most are spherical. In size,
they can range from as small as gravel to really rather impressive.

And finally



In keeping with the desert theme of this edition - have a look at
this.

This is the Great Sand Dunes National Park in Colorado, home of
the tallest dunes in North America and centrepiece in a diverse
landscape of grasslands, wetlands, conifer and aspen forests, alpine
lakes, and tundra. An amazing variety.

I was quite keen to visit here and late one August afternoon set off
to explore. Wearing shorts since it was that time of year, I soon
became painfully aware of the wind raising a fast moving layer of
sand about 30 cm deep. I had to retreat fairly quickly, but it
forcefully brought home to me the erosive capabilities of wind:




And in turn brought this to mind

https://www.youtube.com/watch?v=gz vFJsvyo8

Nothing like ending on a bit of culture.
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