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Editorial

Some months ago and faced with the prospect of an indeterminate incarceration
I was thinking about what I might do to help ease the ennui that was likely to
occur. Glancing over my book cases I realised that I had rather a lot of Terry
Pratchett's discworld series of novels (if you haven't read any of them then I
apologise for this section of GM). I had purchased them as I came across them
and so there was the odd small continuity jump. For those of you not in the know,
discworld is flat and supported by four elephants that in turn stand on the back
of a giant turtle. OK so far? Well I decided to read them in chronological order,
which aught to keep me busy for some while. My favourite character is Sam
Vines, the Commander of the Watch and cropping up very frequently are the
volatile, axe wielding dwarfs who because they are miners have a keen interest
in geology. I should note at this point that in my years in this Group I have yet
to come across high grade deposits of tallow that are the backbone of the local
industry, but I'm always happy to be pleasantly surprised. So, with that in mind
I give you this month's nuggets of...well you judge.

If you have ever travelled to Russia
You will have realised what a big country it is. Moscow is in European Russia, but

several thousand kilometres to the east is the vast province of Siberia, a very
different sort of place. Much of it is covered by frozen tundra - not the

most scenic place you can imagine, but hugely important as a carbon sink. You
can perhaps though, begin to appreciate how the prospect of exile to this isolated
region might strike horror to those so threatened. With winter temperatures as
low as -40 °C you might expect this to be a geologically stable region, but global



warming is inflicting wounds across Siberia. Apartment buildings are listing and
collapsing on the unsteady ground, causing about $2 billion of damage per year
to the Russian economy. Forest fires during the past three summers have
torched millions of hectares blanketing the land with dark soot and charcoal that
absorb heat and accelerate melting.

Intensifying this year’s fires was a heat wave that baked Siberia for the first half

of 2020. On 20th June, the town of Verkhoyansk, just 75 kilometres from

Batagay and one of the coldest inhabited places on Earth, reached 38°C, the

highest temperature ever recorded in the Arctic. The record-breaking heat

“would have been effectively impossible without human-induced climate change,”
said the authors of a study by World Weather Attribution, a collaboration of

meteorologists who analyse the possible influence of climate change on extreme

weather events.

It is at Batagay that there is an outstanding and rather ominous visible effect of
the heating.

This 'megaslump’ is the largest of its kind, already measuring 1km long and 50m
deep .and is lengthening at 20-30m per year.

There are other effects of these high temperatures:

This 50m deep crater was created by an explosive release of methane that was
previously locked into the frozen ground until gasified by the increased



temperatures.

It isn't just a problem in Russia, Canada and Alaska have large areas of tundra.
Globally, permafrost holds up to 1,600 gigatons of carbon, nearly twice what’s
in the atmosphere. No one expects all or even most of that to thaw. Until recently,
researchers presumed permafrost would lose at most 10 percent of its carbon.
Even that, it was thought, could take as much as 80 years. But when the active
layer stops freezing in winter, things speed up. The added warmth lets microbes
digest organic material in the soil and emit carbon dioxide or methane year-
round, instead of for just a few short months each summer. And the winter
warmth spreads down into the permafrost itself, thawing it faster.

Have a look at this

As you will see it is a Google Earth view of Lake Baikal, taken from an altitude
of 1000 km - and it fills the frame. It is a lake of superlatives.

It was one of the great frustrations of my life that a planned visit to it was
thwarted by Russian incompetence. But at least I got to see it from the air.

Lake Baikal is the central feature of a massive rift zone formed between the
Siberian craton and several microplates. Although controversial, a leading theory
for rift onset was the oblique collision of the Indian and Eurasian plates, which


https://www.pnas.org/content/115/15/3882
https://carbon2018.globalchange.gov/downloads/SOCCR2_Ch11_Arctic_and_Boreal_Carbon.pdf

rotated China anti-clockwise and began to open the basin. The northern end of
Baikal is more mountainous than the south, and peaks in Zabaikalsky reach up
more than 2,500 metres. Best estimates for the age of the lake are between 25
to 27 million years old, making Baikal by far the planet’s oldest lake.

The rift continues to open and to generate large earthquakes. A magnitude 7.5
quake on January 12th, 1862, around the mouth of the lake’s biggest tributary,
the Selenga River, dropped 200 square kilometres of the coastline by as much
as two metres and made a new bay.

Baikal bottoms out at 1,637 metres below the lake’s surface, with an average
depth of about 750 meters. Below the lake bottom is an additional 7.5 kilometres
of sediment in the deepest parts of the basin. Because of the great depth and
great length, Baikal contains more water than all of the Great Lakes combined,
roughly one-fifth of Earth’s freshwater.

Now have a look at this

A great swirl of mountains covering parts of Afghanistan, Iran and Pakistan. You
could quite reasonably characterise this as a major contact zone between the
Eurasian plate and the nimble Indian plate. The nimbleness being a result of its
relative thinness giving it a speed of between 26 and 36 mm/yr which for a large
chunk of continent is quite speedy. Although having said that I have to
acknowledge that the relatively small Nazca and Cocos plates are moving even
faster at 100 mm/yr.



Let’'s move in now much closer to have a look at this collision much nearer
ground level in the Siazgai Sar Loralai district near Quetta, Pakistan .

I quote from a USGS paper about this area “"The Quetta region is a structurally

complex area within west-central Pakistan characterized by broad and tight folds,
and reverse, thrust, and strike-slip faults. In order to understand this complex
deformation, we have divided this region into five structural domains which are
separated by four major boundary faults formed during four major periods of
deformation related to oblique convergence of the India and Eurasia plates.”
There is also an ophiolite complex and Flysch deposits.

Just looking at the image you can easily discern that this is an arid region, there
is a clear Mesa and probably a deeply eroded syncline. No wonder the country's
Geological Survey is based here.

And so let's stay with the theme of arid environments

There are very few places that are more arid than Australia and the image on
the next page clearly shows one such area in this huge country. Purnululu
National Park in Western Australia. We are looking at Devonian sandstone. The
surface is fragile but stabilized by crusts of iron oxide and bacteria. They provide
an outstanding example of land formation by dissolutional weathering of
sandstone, with removal of sand grains mostly by wind, but also by the very
occasional rain and sheet wash on slopes.


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

Rock of the month

When I first saw this finely balanced rock image, the writer proclaimed that it
was granite. Odd I thought, not much like any weathered granite I've seen before.
And, of course, it isn't. It is in St. Mary Bay on Long Island and forms part of
North Mountain in mainland south west Nova Scotia. The 9 metre high basalt
column seems to defy gravity, and it is attached to the rock edge only with a
small fragment.

Origins - the search for family

Whilst I have been reading fantasy novels, my wife has taken on a different lock
down project and has been looking at her family origins, and starting recently



the Group video lectures have started by looking at our geological origin, going
back to the big bang. By a happy coincidence, a group of academics has
published new observations of current processes that are still producing planets

It all begins with a supernova - the one shown below is the Helix Nebula, which
is located in the constellation Aquarius-about 700 light-years away from Earth.
It is the remnants of a dying star.

But in dying, there may be the seeds of new life. Nebulae are made of dust and
gases—mostly hydrogen and helium. The dust and gases in a nebula are very
spread out, but gravity can slowly begin to pull together clumps of dust and gas.
As these clumps get bigger and bigger, their gravity gets stronger and stronger.

Eventually, the clump of dust and gas gets so big that it collapses from its own
gravity. The collapse causes the material at the centre of the cloud to heat up-
and this hot core is the beginning of a star.

In the above image of the Carina Nebla, you can spot tiny yellow and white
dots inside pink dust clouds. Those tiny dots are newly formed stars.



There is still a lot of dust remaining and this tends to form a disc of material
around the star and due to rather arcane processes this will start to rotate.

The above image is the one causing ripples of excitement. The young star at the
centre of this disc is about 500,000 years old and you can see that the dust disc

around it has started to differentiate; in other words Planets have begun the
process of formation.

Previous work has suggested that around 1,000,000 years must pass before this
stage is reached, but as ever, new discoveries expand our knowledge horizon.
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