June 2019
Editorial

Do you recognise these plant remains? Although they are 52 million
years old, their descendants are still around today.

The botanists should have an inkling, but it might help if I said that
they were found in Patagonia. Well maybe not, the current climate
in the area is cool and arid, though some areas have very high
rainfall and there are lots of very photogenic glaciers. But things
may well have been different back then. What is remarkable is the
level of detail that has been preserved including some pigmentation.

Well time to reveal I think. These are members of the deadly
nightshade family and include tomatoes. Off to the greenhouse to
see how mine are progressing.



Geology in a flash

Like most people, when I was younger, I had a "“bucket list”".
Reasonably high up was a wish to visit the Grand Canyon, that huge
scar that cuts deep into the arid plateau in Arizona. Well I actually
managed it twice - the first time was midsummer and the place was
heaving and hot. I was left rather bemused by it - the scale is
difficult to comprehend. My second visit was a bit different with
snow making the drive in just a bit challenging. However, it was
fairly transitory. On the second night at about dinner time I noticed
distant flashes off to the north. By the time dessert was served the
accompanying thunder was getting quite loud. Several American
guests went outside and stood on the rim with lightning striking
quite regularly within a few metres. It was, to say the least,
spectacular.
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Lightning strikes are not without consequences, the amount of
energy is enormous - estimates suggest that 1 Terawatt of
electrical energy is delivered in 30 microseconds. You might now
appreciate why I viewed the lightning display from my hotel rather
than venturing to join the lunatics on the canyon rim.

When some materials, notably sandy soils with a reasonable water
content, are struck the electrical energy is converted into heat
which fuses the particles along the path taken by the lightning. The
resulting contorted mass has the joyous name of Fulgerite and an
example is shown below.



If you would like to learn more then please follow the link:
https://en.wikipedia.org/wiki/Fulgurite

But not all lightning strikes the ground, and although there is no
geological connection. I include some information about red sprites!

Ondrej Kralik

This photo shows rare red sprites dancing above
a thunderstorm located over south-eastern Germany. It was taken
just before midnight on August 18, 2017, when the storm was
approximately 507 km away from a vantage point near the Low
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Tatras, Slovakia. Red sprites are mysterious forms of lightning that
sometimes appear in the upper atmosphere above energetic
thunderstorms. Their pinkish-red flashes can only be detected at
night, usually only with high-speed cameras, and seem to be linked
to particularly strong cloud-to-ground lightning bolts (positive
strikes).

Death comes to North Dakota

At a site dubbed Tanis in North Dakota’s Hell Creek Formation,
palaeontologists have unearthed an assemblage of exquisitely
preserved fossilized organisms — fish stacked one atop of another
and mixed in with burned tree trunks, conifer branches, mammals,
mosasaur bones, insects, the partial carcass of a Triceratops,
marine micro organisms called dinoflagellates and snail-like marine
cephalopods. They were killed suddenly in events triggered by the
Chicxulub asteroid strike off Mexico’s Yucatan Peninsula, the impact
that eradicated about 75% of Earth’s animal and plant species 66
million years ago.

There are also a large number of spherical glassy tektites at the site,
some embedded in the animals and others in what had been the sea
floor. These tektites would have been ejected in a molten state and
very high velocity and then rained down onto this area 3000 km
from the impact site.



The image shows the distortion to pre-existing layers of sediment
caused by the small arrowed tektite.

The catastrophic sedimentation that preserved this assemblage
happened so quickly everything is preserved in 3D — they’re not
crushed. It's like an avalanche that collapses almost like a liquid,
then sets like concrete. They were killed pretty suddenly because of
the violence of the water impact - an event called a seiche caused
by the seismic impact. There is one fish that hit a tree and was
broken in half. If you would like to learn more about Seiches then
follow the link:
https://en.wikipedia.org/wiki/Seiche

I think that there will be many more discoveries from this amazing
site.

The Herefordshire Lagerstitte

Some time ago we had a visiting speaker who told us about this
Silurian site “somewhere in Herefordshire”. Like other similar sites it
contains fossils that are remarkably well preserved. Some very
careful work by a group of geologists has revealed a new species
that belongs to the ophiocistioids, an extinct group that shares
characters with both echinoids and holothurians. Using physical-
optical tomography and computer reconstruction, they visualised
the internal anatomy of the animal in three dimensions, revealing
inner soft tissues. It rejoices in the snappy title Sollasina cthulhu sp
named for the Cthulhu mythos of H. P. Lovecraft, a fictional
universe populated with bizarre tentacled monsters. Pronunciation:
kuh-THOO-loo.

Are you still with me? Then here is a picture of it.
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But be not be afraid; the body is all of 15 mm across so the whole
animal is probably about 30 mm from tip to tip. If you would like to
find out more then please follow this link:

https://royalsocietypublishing.org/doi/10.1098/rspb.2018.2792

Rock of the month

Garnet (top right) in a tightly crenulated* graphitic schist from
Pfitscher Joch, eastern Alps, Italy. Graphite and pyrite often occur
together. When they are together in a rock, they suggest that the
rock was originally sediment that contained lots of organic matter.
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But where is the organic matter? It has all gone because of the
intense heat and pressure that followed when the rock got buried
deeper and deeper. The organic matter cannot, of course, simply
vanish (well, it can if it transforms into oil and gas and escapes the
rock); it has to transform into something else. That something is
the mineral graphite which is composed of pure carbon.

The rocks in this area have been subjected to significant tectonic
forces and subsequent metamorphosis. I tried to find an easy way
to understand explanation of these processes but ......

“We describe the main structural features in the Tauern Window,
from older to younger ones. Since these structures developed
during the Alpine collision and subsequent exhumation, brittle
lower-temperature structures systematically post-date the ductile
syn-metamorphic ones. The |large-scale ductile structures
represented in the geological cross-section are the result of at least
four deformation phases”.....

and there was much more like this and more complex veins.

*having an irregularly wavy or serrated outline.

This is a general view of the area, with Langsee (long lake) in the
foreground.

Stop press

Groups recently noticed on Facebook; you may, or then you may
not, wish to explore them:
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Geologists drinking beer has 6100 members

Friends of the Pleistocene
974 members

You could of course speculate why the beer drinkers have so many
more members.

NASA needs your help

Before NASA's Osiris-Rex spacecraft can reach out and grab a piece
of asteroid Bennu, it needs to find a safe spot on the space rock's
surface. And for that, NASA wants your help.

Osiris-Rex, which arrived at Bennu on Dec. 3, 2018, aims to
become the first US spacecraft to return a sample from an asteroid
to Earth. Japan's Hayabusa mission brought back asteroid particles
in 2010, with another asteroid-wrangling mission out of Japan
under way this year.

Since the NASA craft arrived at Bennu, the team has discovered an
extremely rocky terrain that threatens the vehicle's safety. So,
NASA is asking volunteers to develop a hazard map by measuring
Bennu's boulders and mapping its rocks and craters via a web
interface.



"Bennu has surprised us with an abundance of boulders," Rich
Burns, Osiris-Rex project manager at NASA Goddard Space Flight
Centre, said in a statement. "We ask for citizen scientists' help to
evaluate this rugged terrain so that we can keep our spacecraft safe
during sample collection operations."

All that's needed to hang out on the asteroid is a mapping app, a
screen large enough to clearly see images of the asteroid's surface
and a mouse or track pad that can make precise marks.

An interactive tutorial explains how to get around the CosmoQuest
app circling craters, measuring boulders and erasing mistakes.
CosmoQuest, a project run from the Planetary Science Institute that
supports citizen science initiatives, offers additional user assistance
through an online community where mappers can share tips and
high-fives and ask questions. CosmoQuest also shares guidance
through live streaming sessions on Twitch.

https://cosmoquest.org/x/
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