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Editorial 

 

I normally prepare editions of GM some time in advance; on this 

occasion shortly before we left for a holiday in the Tramuntana 

mountains of Mallorca. Just in case you relate this island to lurid 

reports about drunken excesses then maybe this picture will help 
assuage them. 

 

 
 

PS Having written that opening paragraph, we had the benefit of a 

stag party on our outward flight. They only appeared to have the 

ability to communicate by shouting at each other, which along with 

the chanting and bursts of obscene language produced a rather 

wearisome two and a half hours. However, onward and upwards. 

  

As a keen geologist you will have recognised these cliffs as 

limestone, in this case from the Jurassic age. Tectonics too and 

some wonderful scenery are all there to be enjoyed, oh and not 

forgetting excellent hotels. Just up the road from ours is the Hotel 



La Residencia which will accommodate you in a suite from only 

€3750 a night! But how do you put a price on views like this? 

 

But almost anywhere in southern Europe you can see the tectonic 

consequences of the slow motion collision between Africa and 

Eurasia, just like in our next destination 
 

Dent de Morcles 

   

 

                  
 

The huge fold in the flank of the 2969 m high Dent de Morcles is the 

most impressive witness to the collision between Africa and Europe. 

The rock layers, originally deposited on the sea floor in a horizontal 

position, were compressed and shifted. The darker parts developed 

during the Tertiary period and are younger than the greyish and 

yellowish limestone of the Cretaceous period. 

 
When the large nappes of rock detached from the lower crust and 

were pushed up and folded like a tablecloth to form the Alps during 

Africa’s ongoing slow motion collision with Eurasia, the sediments of 

the now defunct intervening Tethys Sea became mountains. The 

rocks were thrust into their current folded positions, including these 

marine Mesozoic (65-245 MYA) limestones that now form this 2969 

metre peak in the Bernese Alps of Switzerland. They have been 

folded so powerfully as the nappe pushed onto the Eurasian crust 

that these rocks are now nearly upside down relative to their 

depositional position and form part of the limb of a recumbent fold. 
 



Sometimes people can get carried away 
 

One of my interests is photography and in former times I practised 

the black art of digital manipulation. Whilst the technique can be 

used to improve images, it can’t, as I once heard suggested, 

produce masterpieces by pressing a single button. In the following 

image the manipulator has chosen, but not identified, a rather fine 

example of both tectonics and erosion in action. 
 

                    
 

The next example shows to good effect the advantages of a view 
point some 150 km above – but this time without “assistance” from 

Photoshop. 

 

     
 



A satellite picture shows the stunning canyon landscape in Northern 

Argentina. The range of colours resulting from the alternating layers 

of rock: iron enriched clays and sandstones openly enclosed within 

the relief drawn by ancient and current hydrographic features.  

 

And now to another continent 
 

The distinctive cargo bay of the Space Shuttle forms the foreground 

to this beautifully clear image. Just so you can orientate yourself, 

Iran is to the left, the seaway is the Arabian Gulf and the land 

immediately behind the tail fin is Qatar. 

 

 
 

Opposite to Qatar are the huge Zagros Mountains. The combination 

of this mountain range and the intruding waters is not a coincidence. 

 

The Arabian Gulf actually exists today because of the weight of the 

mountains. Building a mountain range like the Zagros requires 

piling up huge amounts of rock on the top of the Earth’s surface. 

The Earth’s mantle beneath the mountains is soft, a state we call 
“plastic”, and is able to flow over geologic time, while the more rigid  

crust on top is able to bend. 

 

The Arabian Gulf is the end result of this effect. The huge weight of 

the Zagros Mountains has deformed the Earth’s crust in the entire 

area, pushing the planet’s surface down so far that the land has  

descended below regional sea level and allowed inundation. 

 



And even further than the shuttle’s orbital range ….. 

 

in fact, about 385 000 km away, we find the moon orbiting the 

earth; and recently some evidence has emerged to suggest that it is 

tectonically active. So much for dead worlds! 

New images from NASA’s Lunar Reconnaissance Orbiter (LRO) 
spacecraft show the moon’s crust is being stretched, forming 

minute valleys in a few small areas on the lunar surface. Scientists 

propose this geologic activity occurred less than 50 million years 

ago, which is considered recent compared to the moon’s age of 

more than 4.5 billion years. 

A team of researchers analysing high-resolution images obtained by 

the Lunar Reconnaissance Orbiter Camera show small, narrow 

trenches typically much longer than they are wide. This indicates 

the lunar crust is being pulled apart at these locations. These linear 

valleys, known as graben, form when the moon’s crust stretches, 

breaks and drops down along two bounding faults. A handful of 

these graben systems have been found across the lunar surface 

 

               
                                                                                 NASA 

 

These images complement data from seismometers left on the 

surface by the Apollo missions. They recorded thousands of events, 

some very small and caused for instance by surface impacts of 



spacecraft and meteorites. Other events were much larger and were 

caused by gravitational interactions with the Earth. The rarest 

events, which were quite large by even earth based standards, were 

caused by the contraction of the surface as it cooled; this is not the 

daytime/night time cooling but the very long term cooling of the 

Moon’s core.  
 

The graben, however, tells us that the forces acting to shrink the 

moon were overcome in places by forces acting to pull it apart. This 

means the contractional forces shrinking the moon cannot be large, 

or the small graben might never form. 

 
The estimate of the moon’s shrinkage is that it has reduced in 

diameter by about 100 metres since it was formed. 

 

Another image, this time in the region Mare Frigoris shows “wrinkle 

ridges” that adds to the evidence that the surface is being actively 

reworked. 

 



 

Now if you were in a low orbit around Saturn’s moon Titan 

 

 
 

 

You would enjoy a view like this.  Now whilst you might think that 

some odd things occur on the surface of our planet, just consider 

what might happen under that curious blue haze. 

 

While trying to find the source of Titan's methane, University of 
Arizona researcher Caitlin Griffith and her team discovered 

something unexpected - a long ice feature that wraps nearly half 

way around Titan. 

On Titan, atmospheric methane molecules are continuously broken 

apart by sunlight. The resulting atmospheric haze settles to the 

surface and accumulates as organic sediments, rapidly depleting the 

atmospheric methane. This organic veneer is made up of the 

material of past atmospheres. 

There is no obvious source of methane, except from the evaporation 

of methane from the polar lakes. But Titan's lakes contain only one-

third of the methane in Titan's atmosphere and will be exhausted 

soon (by geological time scales). 

One theory is that the methane could be supplied by subsurface 

reservoirs that vent methane into the atmosphere. Prior studies of 

Titan indicate the presence of a singular region called Sotra, which 

looks like a cryo-volcano, with icy flow features. 



                
                                                                                                   NASA 

Griffith's team set out to study the composition of Titan's surface, 
partly hoping to find subtle small cryo-volcano candidates. They 

analysed half of Titan's surface and none were detected, but Sotra 

was found to be exceptional in that it exhibits the strongest ice 

features. 

Yet the major ice feature the researchers found was completely 

unexpected. It consists of a linear ice corridor that wraps around 40 

percent of Titan's circumference. 

           

 

“This icy corridor is puzzling, because it doesn't correlate with any 

surface features or measurements of the subsurface," Griffith said. 

"Given that our study and past work indicate that Titan is currently 

not volcanically active, the trace of the corridor is likely a vestige of 

the past. We detect this feature on steep slopes, but not on all 

slopes. This suggests that the icy corridor is currently eroding, 

potentially unveiling presence of ice and organic strata." 



The team's analysis also indicates a diversity of organic material in 

certain regions. These surface deposits are of interest because 

laboratory simulations of Titan's atmosphere produce biologically 

interesting compounds such as amino acids, thought to be the 

precursors of life here on Earth. Watch this space! 

Rock of the month 

        

                       
Yes, it is a diamond and that rock it is embedded in, is Kimberlite. 

This is the source rock for most of South Africa’s diamond resources 

and if you would like to find out more about it then you might like 
to follow this link: 

                   https://en.wikipedia.org/wiki/Kimberlite 
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