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Editorial 

  

I am in a rather unusual position, but one probably shared by a few of you - I've 

retired twice and now I intend to do it again, fairly shortly. I thought that I had 

better let you all know and then you can decide whether you want this 

publication to continue, and of course, who will take over the prestigious post of 

Editor. 

 

It isn't an overly onerous job, but it does need the occupant to keep in touch 

with developments in geology, which is fairly easy, and interesting too. I've 
always thought that succession planning was a good idea and I will be pleased 

to pass on details about sources of information, archived material, as well as 

general advice on how to prepare the magazine. 

 

It has been good fun and very informative but I would like to see someone else 

put their own stamp on this publication. If you are interested then please contact 

me and we can talk things over; my contact details are at the last page as usual. 

 

Awesome (Adjective..causing feelings  of great admiration, respect, or fear ) 

 

Is a much overused word in spoken American English, but when applied to the 

eruption of  Hunga-Tonga Hunga-Ha'apai, it seems barely adequate. Several 
geological teams have looked at the outcome of the eruption and what follows 

is a summary of some of the findings. So on with the superlatives 
 

 
                                                   Tonga 15th January 2022    
 

https://dictionary.cambridge.org/dictionary/english/cause
https://dictionary.cambridge.org/dictionary/english/feeling
https://dictionary.cambridge.org/dictionary/english/great
https://dictionary.cambridge.org/dictionary/english/admiration
https://dictionary.cambridge.org/dictionary/english/respect
https://dictionary.cambridge.org/dictionary/english/fear


                   
               

 
                                                      Tonga shortly afterwards 
 

Just in case you were wondering about the tectonic setting that is at the heart 

of this volcanic eruptions then here it is in a simplified diagram. 
 

       
 
 

The eruption of the Tonga volcano in January has been confirmed as the biggest 

explosion ever recorded in the atmosphere by modern instrumentation. 

It was far bigger than any 20th Century volcanic event.  Of recent history, it's 

likely only the Krakatoa eruption of 1883 rivalled the atmospheric disturbance 

produced. The very low frequency pressure wave that was produced, circled the 

World four times. There were accompanying ground waves and tsunamis. 
 



This was a trace obtained in Alaska about 10,000 Km from the event and people 

reported hearing booms. 

 

That catastrophic event in Indonesia is thought to have claimed more than 

30,000 lives. Fortunately, the 15th January climactic eruption of the underwater 

volcano in the south Pacific resulted in very few deaths, even though it too 

produced large tsunamis. 

 

The plume of ash was no less impressive. The following meteosat image gives 

you some idea. 

 

 

 

This means that the energy of the eruption has punched through the troposphere, 

the stratosphere and into the lower part of the mesosphere. The cloud also 
generated a huge number of lightning strikes, as shown on the accompanying 

graph. 

 

Volcanic lightning is an electrical discharge caused by a volcanic eruption rather 

than from an ordinary thunderstorm. Volcanic lightning arises from colliding, 

fragmenting particles of volcanic ash (and sometimes ice), which generates 

static electricity within the volcanic plume, leading to the name dirty 

thunderstorm.        

 



 

The remnants of the volcano have now been mapped and show that the caldera 

of Hunga-Tonga Hunga-Ha'apai is now 4km wide and drops to a base 850m below 
sea level. Before the catastrophic eruption, the base was at a depth of about 

150m.  It drives home the scale of the volume of material ejected by the volcano 

- at least 6.5 cubic km of ash and rock. 

 

 

Although Hunga-Tonga Hunga-Ha'apai is unlikely to give a repeat performance 

for many hundreds of years, there are at least 10 volcanic seamounts in the 

wider region of the south-west Pacific that could produce something similar on 

a shorter timescale. 
 

Now that I think, was a truly awesome event. 

 

 

 

 



Now here is a rarity 

 

   

 
 

An extraordinary Egyptian meteorite apparently formed in the wake of a rare 

Type Ia supernova, the type of explosion that revealed the existence of dark 

energy. If the claim is right, the rock is an unparalleled scientific treasure that 

could upend our theories of Solar System formation and provide fresh insights 

into some of the universe's greatest explosions. 

 

Like the Antarctic ice sheet, the Sahara Desert is a good place to hunt for 

meteorites because there is no vegetation to hide them and dark rocks tend to 

stand out. In 1996, a 30-gram piece of rock found near the Egypt/Libya border 

was recognized as being so unusual it was named the Hypatia Stone after the 

great Egyptian mathematician murdered by religious zealots, arguably for being 

a woman. 
 

The stone is extremely rich in microdiamonds. The authors set about a slow 
process of comparing the stone's elemental abundance with the conditions 
in which elements are formed. The closest match is in material blown off 
during a Type Ia supernova, after a white dwarf star draws off so much 
material from a neighbouring star that it explodes. 
 

The authors propose the supernova occurred within a dust cloud left behind 
when the white dwarf formed from a collapsing red giant. They think gas 
thrown off by the supernova stuck to dust particles in the surrounding cloud 
and gradually condensed into a larger object. When this larger object hit the 
Earth's atmosphere the parts that did not burn up fragmented, and the 



Hypatia stone is the one piece we have found diamonds unlike anything we 

have seen in other meteorites. Initial speculation suggested the stone might be 

the remnant of a comet nucleus, but the scientists studying it have now 

presented a much more dramatic explanation, published in  Icarus. Not only was 

the stone formed in the after effects of a supernova explosion, they claim, but 

we can even tell which type. 

 

The stone's elemental make-up is so different from any other known meteorite, 

Professor Jan Kramers of the University of Johannesburg and co-authors propose 

it must have formed from interstellar dust. Even the outer Solar System, where 
the stone was first thought to originate, just isn't different enough to the 
inner regions to account for this make-up, particularly the extraordinary lack 

of silicon. At least one meteorite older than the Solar System has been proposed 

before, but Hypatia's composition is stranger still. 

 

 

But this is just an oddity 

 

 

This is Ship rock, an example of a volcanic neck, which is composed of fractured 
volcanic breccia and black dikes of igneous rock called minette, a type of 

lamprophyre. It is the erosional remnant of the throat of a volcano, and the 

volcanic breccia formed in a diatreme. The rock was probably originally formed 

750–1,000 metres below the Earth's surface, but it was exposed after millions 

of years of erosion. Wall-like sheets of minette, known as dikes, radiate away 

from the central formation. Radiometric age determinations of the minette 

established that these volcanic rocks solidified about 27 million years ago. Ship 

rock is in the north-eastern part of the Navajo volcanic field—a field that includes 

intrusions and flows of minette and other unusual igneous rocks that formed 

about 30 million years ago. El Capitan in Monument Valley is another prominent 

volcanic neck in this volcanic field. 

 
      

 



From one volcanic field to another 

 

 
You would have to have been living in a cave if you didn't recognise this as Mars.  

Using  data from the  (InSight) lander, planetary researchers from Australia and 

China have discovered 47 previously undetected marsquakes, >90% of which 

are associated with the two previously known events  located beneath Cerberus 

Fossae, a seismically active region on Mars that is less than 20 million years old.                                    

             

While the marsquakes would have caused some shaking on Mars, the events 

were relatively small in magnitude and would barely be felt if they had occurred 

on Earth. They were detected over a period of about 350 Sols — a term used to 

refer to one solar day on Mars — which is equivalent to about 359 days on Earth. 

 

The authors speculate that magma activity in the Martian mantle, which is the 
inner layer of Mars sandwiched between the crust and the core, is the cause of 

these newly detected marsquakes. Their findings suggest magma in the Martian 

mantle is still active and is responsible for the volcanic marsquakes, contrary to 

past beliefs held by scientists that these events are caused by Martian tectonic 

forces. 

 

Did the Earth move for you? 

 

That corny old question, which in some countries, has real meaning – New 

Zealand is one of them. If you view the video, you'll see what I mean. Whilst it 

isn't awesome, it is impressive, 

 

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

 

 

 

 

 

 

 

http://www.sci-news.com/space/volcanically-active-mars-09642.html
http://www.sci-news.com/space/volcanically-active-mars-09642.html
https://www.youtube.com/watch?v=LUsIIJwxPYU


 

 

A passing thought 

 

                              

 

Editorial contact 

 

                                  gm@malvernu3a.org.uk 

                                        Geoffrey 
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