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Editorial

We have recently returned from our spring holiday in Lido di Jesolo.
The hotel was so good that we were rarely tempted to leave in
order to sample the delights of Venice or to explore the local
geology. The geology there is a bit problematic unless you have an
abiding interest in sedimentology, which can be a bit arcane. All the
major rivers of northern Italy drain into this part of the Adriatic Sea
and the topological result is, to say the least, a bit boring. If you
like flat then this is certainly the place for you; it is so flat that it
makes Lincolnshire look seriously mountainous.

That alluvial flatness has an origin of course and in this case, it is
the Alps and Apennine mountains that are being eroded to form this
billiard table landscape. Water and gravity are doing their respective
things very efficiently.

Water, despite being taken for granted much of the time, is in fact
pretty remarkable stuff. Its chemical properties are unusual and its
lack of similarity to other related oxides whilst explicable is also
surprising. Its role in geology is ubiquitous, whether it be in its
liquid or its solid form - which is a slightly roundabout way of
leading into the first story.

The world’s oldest ice

A science team recently gathered observations in Antarctica's Allan
Hills Blue Ice Area, named for the blue ice that is exposed at the
surface when ice above gets vapourised. This windy, desert area
gets less than 1 centimetre of snow accumulation per year.

Allan Hills is located near the Trans-Antarctic Mountains, which
separate the large, desert plateau of East Antarctica from the
stormy West Antarctic Ice Sheet. Ice moves slowly here, less than 1
metre per year. The region had long been rejected in the search for
an old ice core because ice flowing over the steep topography at the
base seemed likely to be disturbed.



But surprising findings published last summer by a Princeton
University team found fragments of ice as old as 2.7 million years
several hundred feet below the surface in the Allan Hills. This puts
them comfortably into the Pleistocene era. Those isolated chunks
had been separated from their full history. Now the team thinks it
has found a location nearby that would have a continuous,
unbroken record which could be a million years long.

The area has produced other interesting finds too in the form of
Lunar and Martian tektites.

Ice Age humans hunted Giant Ground Sloths

And what, you might reasonably ask, has that to do with geology?




Well quite a bit actually. Take a look at the image below:

We are still in the Pleistocene and this is the fossilised footprint of a
Giant Ground Sloth, but inside it is a humanoid footprint. The
Anglo/US team that found and analyzed fossilized footprints of
ancient humans — adults and children were at White_Sands_National
Monument in New Mexico

The sloth tracks 3-5 cm deep, 30-56 cm long, and 10-35 cm wide
are readily distinguished from human tracks based on their
elongated kidney-shaped tracks and claw marks.

The White Sands track way shows that someone followed a sloth,
purposely stepping in their tracks as they did so. The ancient
humans stalked the sloth. There are circles of sloth tracks in these
stalked track ways which are called *flailing circles. These record the
rise of the sloth on its hind legs and the swing of its fore legs
presumably in a defensive motion. At 2.1-2.4 m tall, tightly muscled
and swinging fore legs tipped with wolverine-like claws, the sloth
would tear apart any hunter on direct approach. But in addition to
tracks of humans following the sloth, there are more human tracks
a safe distance away telling the scientists that this was a
community action making use of distraction and misdirection to gain
the upper hand in close-quarter combat.

The tracks show the sloth was turning and swinging at the stalker:
human tracks on tip toes approach these circles; this was probably
someone approaching with stealth to deliver a killer blow while the
sloth was being distracted.



“It was also a family affair as we see lots of evidence of children’s
tracks and assembled crowds along the edge of the flat playa.”

Erosion at work again

Well this is an intriguing image; lets deal with the geology first. This
is a lake in Kenya and since the original source didn’t reveal it, I am
guessing that it somewhere in the rift valley. Rocky materials
eroded from the valley side are being transported by what are
probably seasonal flows of water into the lake and form an alluvial
fan. The patterned white areas nearest the water are salts that have
dried out from low water flows. However, some of these salts make
it into the lake where they act as nutrients for a trophic or food
pyramid, at the top of which we find a dominant consumer - in this
case represented by the thousands of pink dots on the image. They
are the pink coloured lesser flamingos. Flamingos filter
feed on brine shrimp and blue-green algae as well as larvae, small
insects, molluscs and crustaceans making them omnivores. Their
bills are specially adapted to separate mud and silt from the food
they eat and are uniquely used upside-down. The nub of this is that
this huge population of birds is made possible by geological
processes.

Things volcanic



The media seem recently to have lost interest in the spectacular
Kilauea eruption — a case of disaster fatigue. To make sense of this
event it is useful to know what is going on underneath the surface -
so here goes.

This is the plumbing system under the volcano. Geologists can use
the position of earthquakes to track the motion of molten rock in
the magma plumbing system beneath the volcano. As magma
moves, it stresses, cracks, and breaks the surrounding rocks,
producing earthquakes. By monitoring those quakes with multiple
seismic instruments in the area, their locations can be determined,
and the paths that magma is taking can be identified.

Following earthquake positions over years allowed this study to
construct the basic picture of how Kilauea works and how magma
connects throughout the system. Kilauea is fed by a single, vertical
column of molten rock that arrives from the mantle somewhere
near the volcano’s central caldera. A few kilometres beneath the
surface, that magma hits a level of neutral buoyancy, where it is
not easily able to head upwards until something pushes it. At this
level, the molten rock sits there, cools, crystallizes, and sometimes
finds other paths to the side.

The main Kilauea Caldera, with the Hawaiian Volcano Observatory
on its rim, sits basically above this main path of molten rock. It is
thought that the caldera formed after a major series of eruptions



several hundred years ago. Enough magma was evacuated from the
reservoir that the surface rock above lost its support and collapsed
downwards by tens to hundreds of metres. Since then, smaller
craters have formed inside this large caldera and occasionally lava
spills out onto these crater floors.

The 1983 eruption started at the site labelled “"Pu’u O’0” on the East
Rift Zone. When it started, molten rock came up beneath the
volcano, arrived in the main magma chamber, but then it opened a
path down the East Rift Zone until it erupted at this crater. That
eruption featured huge fountains of lava sent hundreds of metres
into the air, until the pressure of the newly arrived magma
decreased. For years, molten rock basically followed this same path:
arriving beneath the volcano and diverting directly to the East Rift
Zone.

In 2007, an eruption began inside the Halemaumau crater inside
the larger Kilauea Caldera. This graphic shows how that eruption is
linked to the ongoing eruption on the East Rift Zone. Both eruptions
are fed by the same magma supply at depth, and volumes of lava
have been observed to move up and down together at both sites as
supplies of molten rock wax and wane.

In recent weeks, measurements by scientists showed that the
volcano was inflating rapidly; the surface was actually ballooning
upwards due to pressure from new magma arriving in the system.
That magma pulse pushed the volume of the lava lakes upwards
and followed the path to the East Rift Zone, but it broke its way
past Pu’u O’o and travelled further down the East Rift Zone, where
it formed the fissure eruptions that began on Thursday. Once this
magma broke through to form a new fracture beneath the surface,
molten rock drained out of the lava lakes at Halemaumau and Pu’u
O’o since the new crack relieved the pressure at those points.

This image also shows how the magma reservoir beneath the East
Rift Zone covers a wide area. The small fissure eruptions in the
subdivision on Thursday and Friday probably relieved some of the
pressure in this system, but there is certainly still more magma
remaining beneath the surface from this newly arrived pulse.
Additional eruptions from this magma batch are possible. There is
certainly still molten rock and pressure beneath the subdivision
right now, and molten rock can either break through to the surface
or crystallize at depth as a dike beneath it.

The Southwest Rift Zone on Kilauea connects to the main magma
supply, as shown on here, but that rift zone is less active than the
East Rift Zone at present.

Below is a map of the area affected - about 1.5 million square
metres.
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And a rather more ancient eruption and even more violent

Well there is some geology too. Low-angle cross-stratification in
the pyroclastic density current deposit just above the horizon with
the skeleton, lying on ash and pumice of the 79 AD Mount Vesuvius
eruption.



The victim was rather unlucky - having survived the initial eruption,
he was killed by a piece of falling masonry, presumably dislodged
by an earthquake. Later excavations revealed that he was carrying
a leather bag containing bronze and silver coins worth 80 sestertii
(about £450).

Rock of the month

This rather vicious looking fish is the predatory Calamopleurus from
the Cretaceous of the Parana Basin, a large cratonic sedimentary
area in the central-eastern part of South America.
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