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Editorial 

 

At about the time you receive this we will know whether sanity has 

spread to the governing classes, or not. But whatever the outcome 

of the Westminster deliberations (I dare not call them what I really 

think since we are a non-political organisation), it is good to be able 
to let you know about a European Commission study into a 

significant geo-hazard in many parts of Europe – that of 

earthquakes. We are apt to think of the UK as being geologically 

stable, but it isn’t; having said that, we are, as you will shortly see, 

not at the sharp end of this problem. So, in all tranquillity dear 

readers, please read on. 

 

British earthquakes 

 

I checked the BGS website to find out about what had happened 

over the last hundred days. At the time of writing there had been 

72, which gives an average time separation of about 33 hours. The 
third largest one having occurred down the road at Leominster with 

a magnitude of 2.3 – just large enough to have been felt on the 

surface at Church Stretton. Quite a few, very tiny ones, had been 

clustered around Blackpool, near where the shale gas drilling is 

taking place. 

 

The Dogger Bank earth quake of 1931 was the 

strongest earthquake recorded in the United Kingdom since 

measurements began. It had a magnitude of 6.1 on the Richter 

magnitude scale, and it caused a shaking intensity of VI (strong) to 

VII (very strong) on the Mercalli intensity scale. The location of the 

earthquake in the North Sea meant that damage was significantly 

less than it would have been had the epicentre been on the British 
mainland. The tremor began at around 1:30 am on 7 June 1931 

with its epicentre located at the Dogger Bank, 97 km off 

the Yorkshire coast in the North Sea. The effects were felt 

throughout Great Britain as well as in Belgium and France. The 

earthquake resulted in damage at locations throughout eastern 

England. The coastal town of Filey in Yorkshire was worst hit, with 

the spire of a church being twisted by the tremor. Chimneys 



collapsed in Hull, Beverley and Bridlington, and Flamborough 

Head suffered crumbling of parts of its cliffs. It was also reported 

that a Hull woman died as a result of a heart attack caused by the 

quake. In London the head of the waxwork of Dr 

Crippen at Madame Tussauds fell off. There was also a small non-

destructive tsunami. 
 

The following chart shows the general distribution pattern for UK 

earthquakes: 

 

                                
 

Faulting, glacial rebound and mining can all be identified as possible 

causes but as the next chart will show, by far the greatest influence 

is tectonic force. 

 

                          
 

This map was published in 2013 by the Directorate-General for 

Research and Innovation, European Commission and it shows the 

most up-to-date estimates for seismic hazards across Europe. 



We can’t predict when a fault will rupture but based on 

measurements of how much the ground is moving from GPS 

systems and research into historical seismicity in areas, scientists 

can give probabilities. In this map, the colour contours are 

presented as the probability of a quake exceeding a standard known 

as the “Peak Ground Acceleration” over the next 50 years. 

The darkest red areas are estimated to have a >50% probability of 

shaking exceeding that standard over the next 50 years. You can 

clearly see many features stand out as contours in this map. 

The major plate boundary faults through Turkey stand out as some 

of the strongest features, as does the mid-Atlantic ridge in Iceland. 

Other areas of mountain building appear as well, including areas in 
Southern Europe where the seismicity and mountain building is 

being driven by subduction of the last fragments of the Tethys 

ocean beneath Europe. 

 

And since Turkey has a prime billing here, just look at this 

photograph taken after a severe earthquake. It is quite revealing. 

 

  
 

And this example from New Zealand shows that sometimes there is 

an equally impressive vertical dislocation. 

 



And then there are the rare super shear earthquakes 

 

Concorde was fast – it flew at Mach 2.2 or about 0.75 km/sec. Then 

we have super-shear earthquakes which are characterized by the 

rupture in Earth's crust moving very fast along a fault, causing the 

up-and-down or side-to-side waves that shake the ground, called 
seismic shear waves, to intensify. Shear waves are created in 

standard earthquakes too, but in super-shear quakes, the rupture 

moving faster than the shear waves produces more energy in a 

shorter time, which is what makes super shears even more 

destructive. 

This intense shaking was responsible for the widespread landslides 

and liquefactions (the softening of soil caused by the shaking, which 

often causes buildings to sink into the mud) that followed the Palu 

earthquake. It has been determined that the minute-long quake 

moved away from the epicentre at 4.1 kilometres per second, faster 

than the surrounding shear-wave speed of 3.6 kilometres per 

second. By comparison, non-shear earthquakes propagate at about 

60 percent of that speed.  

 

An earthquake can be a powerful analytic tool 

 

Most schoolchildren learn that the Earth has three (or four) layers: 

a crust, mantle and core, which is sometimes subdivided into an 

inner and outer core. That's not wrong, but it does leave out several 

other layers that have been identified within the Earth. 

In a recently published study, Princeton geophysicists used data 

from an enormous, deep (M 8.2) earthquake in Bolivia to find 

mountains and other topography on a layer located 660 kilometres 

straight down, which separates the upper and lower mantle. 

(Lacking a formal name for this layer, the researchers simply call it 

"the 660-km boundary.") 

The technology depends on a fundamental property of waves: their 

ability to bend and bounce. Just as light waves can bounce (reflect) 

off a mirror or bend (refract) when passing through a prism, 

earthquake waves travel straight through homogenous rocks but 

reflect or refract when they encounter any boundary or roughness. 

The researchers were surprised by just how rough that boundary is 

- rougher than the surface layer that we all live on. In other words, 

a rougher topography than the Rocky Mountains is present at the 

660-km boundary. Their statistical model didn't allow for precise 

height determinations, but there's a chance that these mountains 

are bigger than anything on the surface of the Earth. The roughness 
wasn't equally distributed, either; just as the crust's surface has 



smooth ocean floors and massive mountains, the 660-km boundary 

has rough areas and smooth patches. 

              

 

Now for something rather weird 

              

  

 

It’s called the Patomski crater and it is located in the far north of 

the Irkutsk region of Siberia. To the best of my knowledge, no one 

has produced a credible explanation for its formation. The evidence 

is a bit sketchy – the crater, with a volume of about 250 000 cubic 

metres, is made up of rather ill-sorted angular clasts of limestone; 

it is not obviously volcanic; it is not a slag heap; it may be an 

impact crater; it is at best a few hundred years old. 



A recent attempted explanation runs “A phreatic (steam) 

explosion, that happened either during magma emplacement 

into hydrous rocks or due to the faulting and decompression of 

heated hydrous rocks.”  

Your guess…….is as valid as any other. 

 

Rock of the month 

 

                   

 

This is golden topaz from Pakistan. Topaz is a silicate 

mineral of aluminium and fluorine with the chemical formula 

Al2SiO4(F,OH)2. Topaz crystallizes in the orthorhombic system, and 
its crystals are mostly prismatic terminated by pyramidal and other 

faces. It is one of the hardest naturally occurring minerals 

(Mohs hardness of 8) and is the hardest of any silicate mineral. This 

hardness combined with its usual transparency and variety of 

colours means that it has acquired wide use in jewellery as a cut 

gemstone as well as for intaglios and other gemstone carvings. 

 

 

https://en.wikipedia.org/wiki/Aluminium
https://en.wikipedia.org/wiki/Aluminium
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Fluorine
https://en.wikipedia.org/wiki/Fluorine


And finally 

You may remember that at last May’s meeting, Roger Hunt played 

an exemplary DVD which was part of a series of lectures on various 

earth science topics; well since that time the PT group (I didn’t give 

their full title since they seem to have morphed into something else) 

have been working through them, and look likely to be so engaged 

for several eons. Looking at something else on YouTube I came 

across an even more comprehensive lecture series on a huge range 

of earth science topics. So here they are listed and I invite you to 
dip in and out as you wish and all in the comfort of your own home. 

You will find a hyperlink to a full and more compact listing at the 

end. Have fun! 
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Phylogenetic Taxonomy 
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Invert/Plant Paleobiology 
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Palaeontology 
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Environmental Geoscience 
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Earth History: Lectures 
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GIS and Geo-Computing 
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