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Were these normal times we would be thinking about the super
holidays we had enjoyed and perhaps planning the next ones.
Probably my greatest recent achievement was getting my hair cut,
whilst my greatest failure was taking to the hills late at night to see
comet Neowise, only to be frustrated by cloud. The views remain as
interesting as ever, with the quite dark countryside of Herefordshire
contrasting with the quite garish lighting in Gloucestershire.

A few days later I saw this northward looking view in some publicity
material. What lucky people we are!

This month’s edition takes us rather distantly from here and is
largely devoted to American geology, so sit back and enjoy.

Gazing idly at the landscape

A geologist looking at a rock face or at a wider vista can often pick
out features of interest. In bare rock it is often quite easy, although
sometimes rather puzzling. Wider landscapes can inform or
sometimes intrigue, the latter reaction is more appropriate in the



case of this example. It is columnar basalt, but it looks a bit odd -
sort of just plonked there and nothing else remotely like it in the
vicinity. In fact it is a boulder, rather a hefty one too at over a
thousand tonnes.

It is not the only oddity in this area — look at these striations on the
hillside, think parallel roads of Glen Roy?




They combine together, with other bits and pieces to tell the story
of Lake Missoula. Lake Missoula was a prehistoric proglacial lake in
western Montana that existed periodically at the end of the last ice
age between 15,000 and 13,000 years ago. The lake measured
about 7,770 square kilometres and contained about 2,100 cubic
kilometres of water, about half the volume of Lake Michigan. The
lake was the result of anice dam caused by the southern
encroachment of a finger of the Cordilleran Ice Sheet. The height of
the ice dam which typically approached 610 metres, flooded the
valleys of western Montana approximately 320 kilometres eastward.
It was the largest ice-dammed lake known to have occurred.

The great ripples, up to 15 m high and spaced 91 m apart, served
as a strong supporting element for ] Harlen Bretz's contention
that Washington State's Channelled Scablands were formed by
repeated cataclysmic floods over only about 2,000 years. The
periodic rupturing of the ice dam resulted in the
cataclysmic floods that swept across eastern Washington and down
the Columbia River Gorge approximately 40 times during the 2,000
year period. The cumulative effect of the floods was to excavate
210 cubic kilometres of loess, sediment and basalt from
the channelled scablands of eastern Washington and to transport it
downstream.

Not all geological puzzles can be solved by field observations and
careful thought, but this one clearly could.

But it's not all wham, bang and behold you have a new
landscape

Take for example the Taos Canyon.




Whilst everyone and their dog knows about The Grand Canyon,
there is also this rather less well known but quite spectacular
excavation.

This 240m deep feature was carved out by the river over the last
several million years. The Rio Grande Gorge and its river follow a
topographical low within the larger Rio Grande Rift; a mixture of
volcanic activity, shifting tectonic plates, and erosion of layers of
gravels and lava yielding the recognizable narrow, deep gorge
visible today.

And now for more slow geology

I don’t know about you, but I've been into quite a lot of caves. My
wife’s father was a keen speleologist and even had part of a cave
system named in his honour as the discoverer. The one shown
below is quite spectacular, but sadly not one I have visited.

This is Lechuguilla cave, part of the Carlsbad Caverns in New
Mexico. Most caverns seem to be formed by the action of the mildly
acidic rainwater, often accelerated by the availability of huge
quantities of meltwater at the end of various ice ages. This system
is a bit different.



Carlsbad Caverns National Park is situated in a bed
of limestone above groundwater level. During cavern development,
it was within the groundwater zone. Deep below the limestones
are petroleum reserves (part of the Mid-Continent QOil Field). At a
time near the end of the Cainozoic, hydrogen sulphide (H.S) began
to seep upwards from the petroleum into the groundwater. The
combination of hydrogen sulphide and oxygen from the water
formed sulphuric acid:

H2S + 202 — H2S04.

The sulphuric acid then continued upward, aggressively dissolving
the limestone deposits to form caverns. The presence of gypsum
(CaS04) within the cave is a confirmation of the occurrence of this
process, as it is a product of the reaction between sulphuric acid
and limestone.

H>S04 +CaC0Os3 —CaS04 +CO2 +H>0

Once the acidic groundwater drained from the
caverns, speleothems began to be deposited within the cavern.
Erosion above ground created the natural entrance to the Carlsbad
Caverns within the last million years. Exposure to the surface has
allowed for the influx of air and rainwater and so allowed the more
usual process of cave formation to continue.

Enough of the slow stuff, now for more wham bang geology

Looking at this scene with a slightly trained eye, several things
occur to me. There is the large steaming pool with a yellow and



orange fringe and then a seemingly bare much wider area before
we get to fresh green growth with some older dead stumps with
missing tops. If we were there then we might also notice a certain
pungency in the air.

This is the Grand Prismatic Spring in Yellowstone National Park,
which you will undoubtedly know as a super volcano. It is quite
impressive - it doesn’t seem to erupt very often, but when it does....

A caldera forming eruption occurred here about 630,000 years ago,
and it was an enormous one, the resulting crater is 50 x 70 Km.
Just think about those numbers for a moment.

Rather than give you a lot of detail here, I've included a couple of
links. The first gives you the bare bones of super volcanoes and the
second a more comprehensive and interesting treatment of a BBC
Horizon documentary.
https://www.nationalgeographic.com/science/earth/reference/super
volcano-yellowstone/

https://www.youtube.com/watch?v=IpGatD00cMk

Not the rock of the month

OK so how about some intelligent guesses about its identity? Colour
is mostly green but become more white towards the lower side of
the image: its shiny; it appears to have vesicles; the green pieces
in the matrix are a bit odd - some seem to be angular, whilst others
are more rounded. Would you like a clue?


https://www.nationalgeographic.com/science/earth/reference/supervolcano-yellowstone/
https://www.nationalgeographic.com/science/earth/reference/supervolcano-yellowstone/
https://www.youtube.com/watch?v=lpGatD00cMk

It is Trinitite from the first nuclear test site in New Mexico. In 2005
it was theorized by Los Alamos National Laboratory scientist Robert
Hermes and independent investigator William Strickfaden that much
of the mineral was formed by sand which was drawn up inside the
fireball itself and then rained down in a liquid form. Contained
within the glass are melted bits of the first atomic bomb and the
support structures and various radionuclides formed during the
detonation. The glass itself is marvellously complex at the tens to
hundreds of micrometre scale, and besides glasses of varying
composition also contains unmelted quartz grains. Air transport of
the melted material led to the formation of spheres and dumbbell
shaped glass particles. Similar glasses are formed during all ground
level nuclear detonations and contain forensic information that can
be used to identify the atomic device.

The glass has been described as "a layer 1 to 2 centimetres thick,
with the upper surface marked by a very thin sprinkling of dust
which fell upon it while it was still molten. At the bottom is a thicker
film of partially fused material, which grades into the soil from
which it was derived. The colour of the glass is a pale bottle green,
and the material is extremely vesicular with the size of the bubbles
ranging to nearly the full thickness of the specimen”.

An estimated 4.3 x 10!2 joules of heat energy went into forming
the glass and as the temperature required to melt the sand into the
glass form observed was about 1470 degrees Celsius, this was the
estimated minimum temperature that the sand was exposed to. If
that teaches us anything then I suppose that you would be highly ill



advised to be standing gazing idly at the scenery when a nuclear
detonation occurs anywhere in the locality.

Now this really is the rock of the month

There are five cities named Lebanon in the continental United
States, but none of them is the source of this next and extremely
rare find, which in fact comes from the Cretaceous rocks of Lebanon
the country. Enough of this, here is the rock concerned:
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Yes it really is an octopus, and you are unlikely to see many others.
It's hard enough to find fossils of hard things like dinosaur bones.
Now scientists have found evidence of 95 million-year-old
octopuses, among the rarest and unlikeliest of fossils, complete with
ink and suckers.

The body of an octopus is composed almost entirely of muscle and
skin. When an octopus dies, it quickly decays and liquefies into a
slimy blob. After just a few days there will be nothing left at all. And
that assumes that the fresh carcass is not consumed almost
immediately by scavengers.

The result is that preservation of an octopus as a fossil is about as
unlikely as finding a fossil sneeze, and none of the 200 to 300
species of octopus known today had ever been found in fossilized
form. The luck was that this corpse landed untouched on the sea
floor that was free of oxygen and therefore free of scavengers. Both



the anoxic conditions and a rapid sedimentation rate prevented
decay.
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