There are times when editing this publication seems a very lonely place; this
has been specially marked since we were forced into the remote, but very
effective Zoom based meetings.

At the end of the previous edition I encouraged readers to write in with their
views, but it wasn't limited to that. Would you like to see yourself in print? It is
really quite easy and only requires sitting down with your word processor or
email application.

I have to confess that my recent excursions have been slanted towards
archaeology rather than geology, but even then, most older buildings are stone
built and they do tell a variety of stories. So please don't leave me in this void
- please share what you have been doing, so I can share it with the
membership at large.

These rather pretty markings were found on a slab of limestone from
Solnhofen in Germany; they are deposits of manganese. You will be familiar,



albeit in a unknowing way, with other examples of dendrites such as
snowflakes, which at a microscopic level show this type of patterning.

Geology works on both micro and macro scales and I recently came across a
similar example but on a rather larger scale:

This is Cakura Lake in New South Wales. The Lake intermittently connects to
Pacific Ocean which you can see at the top of the picture. The brown
colouration is caused by tea tree oil from the surrounding Bush area which has
been washed into the lake by recent heavy rain. If you would like to see more
examples of these particular Dendritic structures then click on the link below.

https://www.theguardian.com/australia-news/gallery/2021/jan/14/tree-of-life-aerial-photos-reveal-
arboreal-patterns-at-lake-cakora-on-nsw-mid-north-coast

Now for some more brown geology

Since we started in Australia, let's stay there for the moment. You will be
familiar with the name of the famous landmark called Uluru, but maybe not
with its geology. A quick close-up look at Uluru will leave you in no doubt that
it is made from a rough red rock; it is called arkose, a coarse-grained
sandstone rich in the mineral feldspar. The sandy sediment which hardened to
form this arkose was eroded from huge mountains composed largely of granite.
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Uluru lay near the southern margin of an area called the Amadeus Basin. This
depression in the earth’s crust formed about 900 million years ago and
received layer upon layer of sediment over several hundred million years. This
stopped about 300 million years ago. At times, the Amadeus Basin was a
shallow sea collecting sediments. The older sediments in the Amadeus Basin
were crumpled and buckled about 550 million years ago in an event geologists
call the Petermann Ranges Orogeny. At this time, there were no trees or
grasses covering the landscape. Bacteria and algae were the only life forms
and they helped break down the jagged mountain ranges. These bare
mountains eroded easily. Huge amounts of sediment washed away and when it
rained, formed alluvial fans adjacent to the ranges. It is the remains of these
alluvial fans that are seen today as Uluru. As the ranges eroded, the building of
the alluvial fans slowed. About 500 million years ago, the region was again
covered by a shallow sea. The sea receded approximately 300-400 million
years ago and the rocks were folded and fractured again. This second major
folding and faulting event is called the Alice Springs Orogeny. It raised the
region above sea level, where we find it today. During this event, the
horizontal layers of the Uluru arkose were turned nearly 90 degrees to their
present position. Initially, the rocks eroded rapidly. This erosion still continues
today, albeit at a slower rate. Uluru is the visible tip of rock which extends far
beneath the ground. It is possible it extends down as far as six kilometres.

And some more

In the pre-television era of my youth, I belonged to the St. James' Film Club,
where a boisterous audience gathered to watch black and white films, many of
them westerns and many of them shot on location in Monument Valley. It was
only in later years that I became interested in its geology, rather than monthly
conflicts between Cowboys, Indians and of course, the US Cavalry.

The area is part of the Colorado Plateau. The elevation of the valley floor
ranges from 1,500 to 1,800m above sea level. The floor is largely siltstone of
the Cutler Group, or sand derived from it, deposited by the meandering rivers


https://en.wikipedia.org/wiki/Colorado_Plateau
https://en.wikipedia.org/wiki/Cutler_Group

that carved the valley. The valley's vivid red colour comes from iron oxide
exposed in the weathered siltstone. The darker, blue-grey rocks in the valley
get their colour from manganese oxide.

The buttes (tall, flat-topped, steep-sided towers of rock) are clearly stratified,
with three principal layers. The lowest layer is the Organ Rock Shale, the
middle is de Chelly Sandstone, and the top layer is the Moenkopi Formation
capped by Shinarump Conglomerate, which is hard and resists erosion.

Between 1945 and 1967, the southern extent of the Monument Upwarp was
mined for uranium, which occurs in scattered areas of the Shinarump
Conglomerate; vanadium and copper are associated with uranium in some
deposits.

This is one of many fragments of a meteorite that impacted in Costa Rica in
2019. It is, like the more recent Cotswold meteorite, a carbonaceous chondrite

It contains scientifically useful data about three very ancient periods.
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The first was 7 or 8 billion years ago: specks of stardust were ejected from
supernovae and the outer atmospheres of ageing stars, some made of hardy
materials such as graphite, diamond, and silicon carbide. The size of smoke
particles, they drifted in space, settling in an amorphous interstellar cloud.

In the next phase, due to gravitational forces, that formless cloud collapsed
into a disk swirling around the newborn Sun, generating frictional heat that
roasted everything but those presolar grains into a seething vapour. As the
disk cooled, the first solids condensed out like frost on a windowpane:
crystalline clumps of aluminium and calcium as big as poppy seeds. These
fragments date back 4.56 billion years, defining the age of the Solar System.
Within a few million years, molten drops of rock cooled into glassy spheres—
the “chondrules” that give chondrites their name.

Then, in the third phase, these small particles started to stick together into
boulder sized lumps. Planets began to sweep them up, but the future meteorite
avoided that fate, remaining part of a small asteroid in the cold void beyond
Jupiter. In that early home, it avoided being melted by the Sun or in the hot
interior of a planet.

Instead the asteroid grew modestly, amassing specks of ice and carbon, the
latter already morphing as sunlight drove chemical reactions. In its interior, the
presolar stardust, the first solid minerals, the glassy spheres, and the carbon
compounds all crowded together. Heat from the radioactive aluminium melted
the ices. Liquid water gushed out, kicking off another wave of chemistry that
would go on for a few million years more. Simple compounds such as hydrogen
cyanide and ammonia dissolved and were transformed into amino acids and
other complex forms.

Many carbonaceous chondrites crashed into early Earth, perhaps delivering not
just a sprinkling of organics, but also a portion of the planet’s inventory of
water. Aguas Zarcas, as this meteorite is called, endured several billion more
years of solitude, save for occasional smash ups with other wayward space
rocks. Based on its fiery trajectory through Earth’s atmosphere, caught on
dashcams and volcano-monitoring cameras, researchers believe the unknown
body ended up in the asteroid belt between Mars and Jupiter. Then one last
collision splintered off a chunk, which spiralled in toward Earth, nearing the
rotating globe just as Costa Rica spun into view on 23 April 2019.

The final image (below) is a microphotograph of Halite crystals extracted from
the meteorite. However, I don't think that anyone is seriously suggesting that
there were oceans anywhere in the asteroid belt.



Rock of the month

)

This is Charoite a rare silicate mineral, first described in 1978 and named after
the Chara River. It has been reported only from the Aldan Shield, Sakha
Republic, Siberia, Russia. It is found where a syenite of the Murunskii Massif
has intruded into and altered limestone deposits producing a potassium
feldspar metasomatite.

Charoite is translucent lavender to purple in colour with a pearly lustre.
Charoite is strictly massive in nature, and fractures are conchoidal. It has an
unusual swirling, fibrous appearance, but don't slip it into your pocket, it is
radioactive.

Stop press news

On August 14, rain was observed at the highest point on the Greenland Ice
Sheet for several hours, and air temperatures remained above freezing for
about nine hours. This was the third time in less than a decade, and the latest
date in the year on record, that the National Science Foundation’s Summit
Station had above-freezing temperatures and wet snow. There is no previous
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report of rainfall at this location which is 3,216 metres above sea level. Bear in
mind that at this altitude, you might expect summer daytime temperatures of
around -5 to -10°C. The total mass of rain that fell during the event was about
7 billion tonnes.

This type of event is just accelerating the summertime melt and aside from the
effect of rising sea levels there are geological consequences including increased
erosion and consequent sedimentation, and isostatic rebound. Just to give you
an idea about the latter, parts of Norway where the previous ice sheets were
thickest. have risen 40 cm since the weight of the ice was removed. In
Greenland, where the ice is thicker and so heavier, the rebound will be much
greater.
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