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Editorial 
 
If you are a regular reader then you will know that Geology Matters 
is usually a rather eclectic if not random collection of material. 
Sometimes there is the threat of a thematic approach but after that 
the editor then goes and lies down in a darkened room. This 
month’s edition is a melange of both approaches. 
 
If you are a new reader, then welcome – we hope that you will 
enjoy the read. You are also welcome to make flattering remarks 
about the editorial matter and also about any other aspects of our 
Group’s programme. To be serious though, we do rely on member 
feedback in designing what we do and always welcome positive 
suggestions and offers of help. If you look at our website you will 
find photographs of the Steering Committee members so that you 
can identify who to talk to. 
       
        https://malvernu3a.org.uk/geology3/steering-committee 
 
This might look odd, but indulge me 
 

 
 
At first sight there doesn’t seem to be any obvious connection 
between a ship in distress and geology, but apparently there is. 
 



On 18 May 2005, a mid-size bulk cargo ship, the Hui Long, suddenly 
developed a 15-degree list towards the port side whilst sailing off 
Sumatra.  The ship was carrying fluorspar in two of its four 
holds.  At the time that the list started to develop, the ship was 
sailing in a moderate sea, with south-westerly winds blowing at 
force 5. The ship was rolling on the swell by about 10 degrees to 
each side of the vertical. 

When the ship started to list the crew responded by trying to right 
the vessel by flooding tanks on the starboard side.  This was 
unsuccessful, and the list increased to 40 degrees to port, at which 
point the Master decided to abandon the vessel. All the crew were 
successfully rescued, but the ship was lost the following day despite 
attempts to salvage it. 

Think of a dangerous cargo and toxic waste or explosives might 
come to mind. But granular cargoes such as crushed ore and 
mineral sands such as fluorspar are responsible for the loss of 
numerous ships every year. On average, ten “solid bulk cargo” 
carriers have been lost at sea each year for the last decade. 
 
This dynamic liquefaction phenomenon which sank the Hui Long is 
the same as the behaviour that we observe in geotechnical 
materials such as soils during earthquakes.  Many significant 
landslides have been associated with this process, such as 
the multiple failures of loess during large seismic events in central 
China and Japan. The movement of the ship/ground liquefies both 
cargoes and soils and so makes them flow. 
 

              
The photograph shows landslides mobilized by the M6.6 earthquake 
in Atsuma Town, Hokkaido on September 6th. Notice the exposed 
barren hillsides and hummocky mounds of soil, debris and trees. At 
least 2 people have been killed, 32 missing and 120 were reported 
injured. 
 



The well documented Christchurch earthquake of 2011 was 
significantly worsened by the wide scale liquefaction that occurred. 
 
            https://www.youtube.com/watch?v=j-hyOwsl_NY 
 
If you would like a more scholarly article on the subject then here is 
a Wikipedia link: 
  
              https://en.wikipedia.org/wiki/Soil_liquefaction 
 
Ancient times 
 
Earthquakes are nothing new – many archaeological sites in the 
Mediterranean area have been damaged by earthquakes, 
 

        
 
This example is on Kos but the Colossus of Rhodes, one of the 
ancient seven wonders, collapsed during the earthquake of 226 BC; 
although parts of it were preserved, it was never rebuilt. 
 
The planet must have experienced earthquakes for as long as plate 
tectonics have operated and recently some scientific evidence to 
support this has been discovered. The first natural example of a 
fossilised earthquake, preserved in serpentinite, is providing new 
knowledge about the extreme forces and chemical reactions that 
occur during seismic ruptures. However, the conditions are so 
extreme during earthquakes that sometimes enough heat is 
produced to melt rocks along the fault surface. When the 
earthquake stops, the melt cools down and solidifies to form a 



distinctive glassy layer of rock: when geologists find evidence for 
this kind of ‘friction melt’ they can be sure to have found the site of 
an ancient earthquake. The problem is that friction melt is actually 
quite rare, and so they must search for other evidence of extreme 
frictional heating to identify the location of ancient earthquakes. 
 
Studies of tiny fragments of rock from the Livingstone Fault in New 
Zealand - a spectacular ancient fault that cuts right through the 
North and South Islands have revealed interesting changes. Using 
high-resolution transmission electron microscopy, the research 
team found that thin layers of serpentine inside the fault were 
converted in to two new minerals: olivine and pyroxene. This kind 
of reaction only occurs at temperatures above 800°C, and when the 
reaction happens it releases substantial amounts of water that could 
pressurise the fault surface. 

The discovery will help geologists better understand the behaviour 
of rocks along tectonic plate boundaries like subduction zones.  

                    
                                                     Serpentinite 
 
 
You may be familiar with bench marks 
 

They are placed in position by the Ordnance Survey once they have 
accurately located the height and position of a conveniently located 
spot. You can see one on the side of Malvern Priory. The Americans 
have a slightly different way of doing things – they hammer a spike 
into the ground with location data on the exposed end. Here is an 
example of a location where one is found and a close up of the 
actual data. The desert location is 40 km east of Las Vegas. 



 

 
 
                                 

 
 
So far, so unremarkable, but take a sideways look and things get a 
bit more interesting. 
 



 
 
The man who found it wrote “I thought this was interesting because 
I often look at sandstone or other rocks for that matter and wonder 
if just sitting there, not hit by a calamity, does the rock gradually 
dissolve away? This survey marker was implanted in 1955. It shows 
that about 2cm of material has been eroded in a desert 
environment only affected by rare rain, heat-thaw and wind. This 
material is rock hard fully lithified sandstone.” 
 

        
 
Rather further from Las Vegas, at Bryce Canyon, we can see a 
similar process forming the Hoodoos – the rock towers. The 
dolomite cap erodes at a slower rate than the soft limestone below. 
 
 
 



Napoleon drenched by volcano claims academic 
 

Electrically charged volcanic ash short-circuited Earth’s atmosphere 
in 1815, causing globally poor weather and Napoleon’s defeat, says 
new research. Historians know that rainy and muddy conditions 
helped Wellington defeat Napoleon Bonaparte at the Battle of 
Waterloo.  

Two months prior, Mount Tambora erupted, killing 100,000 people 
and plunging the Earth into a ‘year without a summer’ in 1816. 

Now, Dr. Matthew Genge from Imperial College London has 
discovered that electrified volcanic ash from eruptions can ‘short-
circuit’ the electrical current of the ionosphere—the upper level of 
the atmosphere that is responsible for cloud formation. 

He suggests that the Tambora eruption short-circuited the 
ionosphere, ultimately leading to a pulse of cloud formation. This 
brought heavy rain across Europe that contributed to Napoleon’s 
defeat. The paper shows that eruptions can hurl ash up to 100 
kilometres above ground. “Previously, geologists thought that 
volcanic ash gets trapped in the lower atmosphere, because 
volcanic plumes rise buoyantly. A series of experiments showed that 
electrostatic forces could lift ash far higher than by buoyancy 
alone.” He created a model to calculate how far charged volcanic 
ash could levitate, and found that particles smaller than 0.2 
millionths of a metre in diameter could reach the ionosphere during 
large eruptions. 

Weather records are sparse for 1815, so to test his theory, he 
examined weather records following the 1883 eruption of another 
Indonesian volcano, Krakatau. The data showed lower average 
temperatures and reduced rainfall almost immediately after the 
eruption began, and global rainfall was lower during the eruption 
than either period before or after. He also found reports of 
ionospheric disturbance after the 1991 eruption of Mount Pinatubo, 
which could have been caused by charged ash in the ionosphere 
from the volcano plume. 

In addition, a special cloud type appeared more frequently than 
usual following the Krakatau eruption. Noctilucent clouds are rare 
and luminous, and form in the ionosphere. Dr. Genge suggests 
these clouds therefore provide evidence for the electrostatic 
levitation of ash from large volcanic eruptions. 

He added “Victor Hugo in the novel Les Miserables said of the Battle 
of Waterloo: ‘an unseasonably clouded sky sufficed to bring about 
the collapse of a World.’ Now we are a step closer to understanding 
Tambora’s part in the Battle from half a world away.” 

 



Rocks of the month 
 
Gems exhibiting a single bright band are called cat’s eyes. This 
optical phenomenon, called chatoyancy, is caused by light reflecting 
from parallel bundles of tiny hollow tubes or fibrous crystals of 
another mineral inside the gemstone. When a stone is cut into a 
cabochon (domed top, flat bottom) the reflected light is focused into 
bright bands on the surface that are perpendicular to each set of 
fibres or hollow tubes. Many minerals can be cut as cat’s eye gems. 
Clockwise from top: 171.6ct cat’s eye chrysoberyl from Sri Lanka is 
one of the largest of its kind; a green elbaite gem (53.2ct) from 
Brazil; a pink elbaite gem (17.5ct) from California; a spectacular 
teal-coloured elbaite gem (65.5ct): two scapolite gems from Burma, 
one a white stone (29.9ct) and the other purple (3.3ct); and a 
stunning golden beryl (43.5ct) from Madagascar. 
  
  

 
 
Stop press 
 
“Icelandic giant ‘about to erupt’” was a headline in The Sunday 
Times. I don’t normally expect geological stories in this heavyweight 
newspaper….but there’s a first time for everything. The story 
suggests that Katla, which hides under an ice sheet, is about to 
erupt for the first time in 100 years. What especially caught my 
attention was the rate of production of carbon dioxide at between 
12 and 24 kilotons per day. It rather puts the emissions from your 
car into perspective! 
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