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Editorial 

 

 

It may seem a little odd to start a geology focussed publication by showing an 

image of a rare type of lightning, but there is a connection. As Dr Hazen stressed 
in a recent lecture, the earth is a complex mechanism and certain actions may 

have unforeseen consequences. Lightning strikes occur on Earth about 100 times 

a second and cause chemical reactions forming ozone and nitrogen oxides. In 

turn, these nitrogen oxides can dissolve in rainwater and form acids and 

eventually nitrates, which are important for plant growth.  The process of usually 

unreactive nitrogen being turned into nitrates that plants can use is called 

nitrogen fixing. Lightning accounts for up to 3-10 teragrams of nitrogen fixed 

per year (compared to 100-300 teragrams fixed by bacteria). 

 

Oh, and just in case you are saying “what?” - a perfectly reasonable reaction, a 

teragram is a million, million grams. Big, difficult to grasp numbers all over again; 

too much? You could try the Knitting and crochet group next year. No please 
don't! 

 

Mars again   

 

Never a dull moment it seems. There you are sitting in your back garden 

enjoying the sunshine and whoosh, wham, bang - some damned alien drops a 

weird looking six wheeler in your neighbour's paddock. The sheep took off at 

high speed and no one has seen them since.  Ah well, enough of the fantasy, if 

that's what it really is – have you ever thought about this from a Martian's point 

of view? Frequent unannounced arrivals, not always very elegantly performed 



and  a host of spy satellites peering down – they'll be wanting to live here next! 

 

Despite the intrusive nature of all this, some really interesting material continues 

to emerge. If you have ever been caught up in a small scale whirlwind or dust 

devil, you'll know that it can be quite an unpleasant experience. 

 

 

But some areas of Mars seem to get more than their fair share of these transitory 

visitors. This next image was taken in the Terra Sabaea region of Mars, west of 

Augakuh Vallis : 

 

 

The rather weird colours, are of course, artificial. The blue colour shows a huge 

concentration of the tracks of dust devils around the ridges in the area. Using 

true colours would show a different shade of red-brown where the surface 

material had been removed. Why this concentration occurs remains unexplained. 

 

About 20,000 

 

Is the number of earthquakes recorded each year on Earth. The reasons are 



generally well understood and summed up in the phrase 'tectonically active'. 

Mars on the other hand seemed to have very few and so it was inferred that it 

was not tectonically active; but maybe, just maybe, that view is changing. This 

early vibration data from the InSight lander showed tantalising evidence of a 

marsquake: 

 

 

Since arriving on Mars, InSight has detected over 500 marsquakes. They are the 

first quakes ever detected on Mars, and the first on any body other than Earth 

or the Moon. Geologists have been using them to probe the Martian interior, 

including deciphering the planet’s interior into layers of crust, mantle, and core. 

Most of the marsquakes are tiny, much smaller than anything that would be felt 

on Earth. But a few have been big enough — up to nearly magnitude 4 — for 

scientists to be able to trace them back to their source. 

Two of the biggest marsquakes came from a geologically active area known as 

Cerberus Fossae, which lies about 1,600 kilometres east of InSight. The quakes 

there might have been caused by the build-up of stress along geological faults 

in the Martian crust, and then released in a marsquake. 

 

More detailed analysis suggests that the radius of the Martian core is 1,810 to 

1,860 kilometres, roughly half that of Earth’s. That’s larger than some previous 

estimates, meaning the core is less dense than had been predicted. The finding 

suggests the core must contain lighter elements, such as oxygen, in addition to 

the iron and sulphur that constitute much of its make-up. 

 

Spooky spiders 

 

Another of Mars' curiosities has been explained by a team from The Open 

https://www.nature.com/articles/d41586-019-01330-3
https://www.nature.com/articles/d41586-019-01330-3


University. 

 

 

The Martian atmosphere contains more than 95% carbon dioxide, and so much of the 

ice and frost that forms around the planet's poles in winter is also made of CO2. Polar 

temperatures in winter are as low as -125°C. 

 

Researchers hypothesized that the spiders on Mars could form in spring, when sunlight 

penetrates the translucent layer of CO2 ice and heats the ground underneath. That 

heating causes the ice to sublimate from its base, building up pressure under the ice 

until it finally cracks. Pent-up gas escapes through the cracks in a gushing plume, leaving 

behind the zigzagging spider-leg patterns visible on Mars today. Carbon dioxide ice is 

unusual because it turns directly from a solid to a gas without the usual 

intermediate stage of being a liquid. 

 

Curiosity takes a selfie 

 

But being a millennial, that's not surprising – and here it is: 

 

What I'd like you to look at is the sedimentary sequence in the background. 
Shortly after I'd seen this image, I saw another, with striking similarities... 

 



 

and a few differences, the major one being that rather than being Gale Crater, 

this is Porthkidney beach in West Cornwall.   

 

Stand back – geologist at work 

 

                                                                                                FYD 
This is Jonas Tusch sledgehammering rocks from the Archean eon in Pilbara, 

Australia. He and a colleague collected about 500 kg of samples from this area 

and then spent 5 years using them to work out when  plate tectonics started. 

In 2015, at the University of Cologne, Tusch and Münker devised a new way to 

probe the onset of plate tectonics. They focused on tungsten-182, an isotope of 

tungsten that was formed by the radioactive decay of hafnium-182 within 60 

million years of the solar system’s formation. Tungsten-182 should be relatively 

abundant in rocks from early in Earth’s history. Once plate tectonics started, 

however, the convective churning of the mantle would have mixed up tungsten-

182 with the other four isotopes of tungsten, yielding rocks with uniformly low 

tungsten-182 values. 

The Pilbara rock tungsten-182 concentrations started out high in rocks formed 

before 3.3 billion years ago, showing that the mantle wasn’t mixing yet. Then 

the values declined over 200 million years until they reached modern levels by 

3.1 billion years ago. That decline reflects the dilution of the ancient tungsten-

182 signal as the mantle beneath Pilbara began to mix. That mixing shows plate 

tectonics had begun. Other researchers have reached similar conclusions using 

different approaches. 

 



Thin sections of Pilbara igneous rocks that formed (from left) 3.43, 3.24, 3.18, 

3.07, and 2.74 billion years ago, span from before to after the onset of plate 

tectonics. 
 

Rocks of the month 

 

                                   
 

The Darbest region of the  Zagros mountains in Iran feature a number of salt 

diapirs. In the southern part of the Zagros Mountains alone, there are more than 
130 salt domes which affected the structure of the Zagros Mountains as one of 
the most significant simple folded systems in the world. Aside from salt domes, 
there are salt caves including the longest salt cave in the world at over 6.4 km in 
the Namakdan Mountain, salt glaciers, salt valleys, karst sinkholes, and salt 
springs. 
 

 

Just in case you were thinking “that looks really interesting, I wouldn't mind 

going there”, FCDO advise all British nationals against all but essential travel to 

the whole of Iran based on both a security assessment, and the current 

assessment of COVID-19 risks. 

 



Perhaps one day. 

 

 

Radon 

 

There was a discussion about this interesting, but potentially dangerous element 

at the end of a recent Hazen lecture; the link below enables you to check the 
Radon levels in your locality: 

 

                      https://www.ukradon.org/information/ukmaps 
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