
 
                                                             February 2021 

 

Editorial 

 

I occasionally receive emails from members and very welcome they are too. The 

most recent was from Paul Bright, who wrote “As one who could identify with 

your pen portrait of a Geologist in Geology Matters, I thought you might like this 

description of a sub species: 

 
A Geophysicist is one who measures, with infinite precision, on instruments of dubious accuracy ephemeral 
properties of the earth’s crust. The results of his efforts and subsequent “processing” are of little interest save 
to the group known as Geologists, who are themselves on the lunatic fringes of society. 
 

So fellow lunatics, do you recognise yourself? 

 

One of the joys of being a member of our group is the range of expertise that is 

contained within its membership, and a genuine willingness to share it readily. I 

recently came across what looked like a potential story, but on investigation the 

information available was very sparse. It involved Cornish geology and so I 

turned to Richard Edwards, who you may know spent much of his career at the 

Camborne School of Mines. Richard didn't know the complete answer to my 

queries, but he knew a man who did. So here in a convoluted way is our first 
story. 

 

Mining in Cornwall 

 

Mining in this lovely part of England has been going on for a very long time – in 

fact since the early bronze age, say for about 4150 years. That is quite a 

remarkable time span. Principally it was for tin, which along with copper, are the 

elements that alloy to make bronze. 

 

There have been other elements mined including arsenic, lead, silver and zinc. 

But mining is a precarious business – ores become exhausted and prices 

fluctuate. By 1998 all tin mining had ceased but recently there has been a 
recovery in the price driven by demand in the electronics industry and it is now 

£15-16,000 per tonne. Also, significant reserves of tungsten and the much 

prized lithium are beginning to be exploited. 

 

You might quite reasonably associate a view like this as being typical of mining 

in the county: 

 



 

and certainly these picturesque ruins are to be widely found, but of course they 

tell of the industry as it was, not as it is now. 

 

 

This modern drilling rig has been operating at St Day near Redruth, but 

interestingly it is not searching for mineral deposits, but for rocks with 

geothermal potential.  So let's see why.t Day near Redruth 



 

This granite Tor is fairly typical of many that can be visited across Cornwall and 

Devon, but they are rather like icebergs with the majority of their mass 
concealed. They are in fact only a tiny part of the Cornubian Batholith, a huge 

intrusion of igneous rock that occurred about 280 million years ago. The diagram 

below is an attempt to show the extent of the intrusion, although it omits the 

area west of Land's End. 

 

 

In the 19th Century, as mine workings became deeper, tin miners soon started 

to discover that one of the hazards of working here was the temperature. 

 

“Miners worked in often cramped levels (tunnels) and stopes (galleries) where temperatures would often 

soar. The depths of mines in Cornwall were sometimes as much as 300-600 metres, and high temperatures 

made working conditions in some of the deepest mines appalling. In Cooks Kitchen Mine near Camborne, 

the temperature sometimes soared to above 38º C and in 1884, the east end of the level had to be left to 

cool for two months before it was possible to work there again.” 

 

So, we have a clear indication here of the potential for geothermal energy. There 

are two sources for this energy – the conversion of gravitational energy as the 

earth violently assembled itself and radiogenic energy given off by elements such 

as Uranium, which can be found in the granite. 

 

Naturally the temperatures of the emplaced rock cooled over time, but only 

slowly as this recent survey shows: 

 



 

The numbers alongside are Ordnance Survey grid numbers. What is clear is that 

all these areas have the potential to provide sources of energy and a contract 
has recently been signed for the supply of electricity based on the geothermal 

energy source near Redruth. Decarbonisation in action. 

 

If you would like to find out how the heat is used to produce electricity then use 

the link below. 

 

https://www.saveonenergy.com/how-geothermal-energy-works/ 

 

And now mining in Scotland 

 

I think that you would be pretty knowledgeable if you could accurately identify 

this location. It is Glen Cononish near Tyndrum and is the site of another 

extraction venture. This time it is for gold. 

 

The deposit is situated on the Cononish farm near Tyndrum, on the north-

western boundary of the Loch Lomond and Trossachs National Park, 

https://www.saveonenergy.com/how-geothermal-energy-works/


approximately 90km from Glasgow. It contains an early-stage Palaeozoic quartz 

vein structure arranged into multiple sediments of Proterozoic metamorphic 

rocks. 

The mineralisation is associated with a narrow vertical quartz-carbonate vein 

trending North East-South West. Gold occurs as electrum (Electrum is a naturally 

occurring alloy of gold and silver, with trace amounts of copper and other metals), 

while silver is found in a telluride mineral, which also contains minor native gold 

and silver. 

The proven and probable reserves of the Cononish mine are estimated to be 555 

million tonnes (Mt) of ore, grading at 11.1g/t of gold (Au) and 47.7g/t of silver 

(Ag).The total metal output is estimated to be 5.6 tonnes of gold and 24 tonnes 

of silver. 
 

Not the rock of the month 

 

 

Interestingly and curiously, all the above images are of the same mineral- Zircon. 

Zircon is a mineral belonging to the group of nesosilicates, and it is a source of 
the metal zirconium. Its chemical name is zirconium silicate, and its 

corresponding chemical formula is ZrSiO4. The natural colour of zircon varies 

between colourless, yellow-golden, red, brown, blue and green. Zircon is 

common in the crust of Earth. It occurs as a common accessory mineral in 

igneous rocks, in metamorphic rocks and as detrital grains in sedimentary rocks. 

Zircon is also very resistant to heat and corrosion. 

 

This final sentence provides a link to what now follows: 

 

The coarse-grained rocks that make up the bulk of the Malvern hills cooled 677 

Million years ago (677 Ma) in chambers several kilometres underground. Rock 

https://www.earthheritagetrust.org/glossary/ma/


formed from crystallization of magma underground in this way are referred to 

as plutonic. In the Malverns, this rock intruded through existing bedrock. By 

analysing radioactive isotopes in the Malverns plutonic rocks, geologists estimate 

that the basement rock through which they intruded had formed in a primitive 

island arc about 1,200 to 1,000 Ma. On top of this early basement, sedimentary 

rock had formed and some of this was brought up with the magma. It can be 

found near Gullet Quarry as sedimentary gneiss, and zircon crystals within it 

match those of the ancient rocks of the Amazon. The dating of these crystals 

has shown they are 1,900 million years old, having cooled within rocks in a deep 

Amazonian magma chamber. Those rocks were then heated, folded, faulted and 

eventually brought to the surface, eroded and transported as sand grains to the 

continental edge, where around 800 Ma the crystals were deposited in sediment. 
 

If you would like to see how the age of the Zircon crystal is determined then 

here is a video on the subject: 

 
https://www.youtube.com/watch?v=s0_i8ltnbNU&ab_channel=GNSScience 

 

But these are the rocks of the month 

 
Weird and wacky, or what? This is how the area is described: “The closest 

formations to the end of the road are 1,000 feet west, part of a broad, low relief 

ridge of white sandstone which to the north approaches taller white cliffs at the 

edge of a mesa and to the south breaks up to a series of little domes and 

outcrops of 'brain rocks' - curving surfaces split by deep cracks into irregular 

polygonal shapes. The ridge has various gullies, wave-like formations and 

potholes that retain water for a long time after rain. A quarter of a mile west is 
a smaller but higher white hill, the actual White Pocket, with similar forms and 

features, centred on a thin ridge rising up to 450 feet above the 

surroundings .The area is  composed of the resistant red sandstone beds of the 

Lower Jurassic Moenave and Kayenta Formations. They are made up of 

deposited silt and desert dunes, cemented by infiltrated carbonates.  

 

https://www.earthheritagetrust.org/glossary/magma/
https://www.earthheritagetrust.org/glossary/primitive-island-arc/
https://www.earthheritagetrust.org/glossary/primitive-island-arc/
https://www.earthheritagetrust.org/glossary/ma/
https://www.earthheritagetrust.org/glossary/sedimentary-rock/
https://www.earthheritagetrust.org/glossary/sedimentary-rock/
https://www.earthheritagetrust.org/glossary/magma/
https://www.earthheritagetrust.org/glossary/gneiss/
https://www.earthheritagetrust.org/glossary/magma/
https://www.earthheritagetrust.org/glossary/ma/
https://www.youtube.com/watch?v=s0_i8ltnbNU&ab_channel=GNSScience
https://en.wikipedia.org/wiki/Silt


The 'brain rocks' – quite aptly named, are towards the centre right at the top of 

the picture, and this is what they look like in a closer view: 

 

And other Planets have sedimentary rocks 

 

 

Our recent monthly lecture about the geology of Mars concentrated very largely 

on water and this image rather neatly goes along with that theme. It was taken 

in Gale Crater and shows sedimentary rocks that were laid down in the lake 

which once filled the crater. Some recently published work has been trying to 

infer the past climate of Mars from these sediments. 

 

The researchers directly studied sediments from Idaho and Iceland, and 

compiled studies of similar basaltic sediments from a range of climates around 

the world, from Antarctica to Hawaii, to bracket the climate conditions they 

thought were possible on Mars when water was flowing into Gale Crater. 

Earth provided an excellent laboratory for them in this study, where they could 

use a range of locations to see the effects of different climate variables on 

weathering, and average annual temperature had the strongest effect for the 

types of rocks in Gale Crater. The range of climates on Earth allowed them to 

calibrate their thermometer for measuring the temperatures on ancient Mars. 

The makeup of sand and mud in Iceland were the closest match to Mars based 

on analysis via the standard chemical index of alteration, a basic geological tool 

used to infer past climate from chemical and physical weathering of a sample. 



As water flows through rocks, eroding and weathering them, it dissolves the 

most soluble chemical components of the minerals that form the rocks. On Mars, 

they found that only a small fraction of the elements that dissolve the fastest 

had been lost from the mud relative to volcanic rocks, even though the mud has 

the smallest grain size and is usually the most weathered. 

This limits the average annual temperature on Mars when the lake was present, 
because if it were warmer, then more of those elements would have been flushed 

away. The results also indicated the climate shifted over time from Antarctic-like 

conditions to become more Icelandic while fluvial processes continued to deposit 

sediments in the crater. This shift shows the technique can be used to help track 

climate changes on ancient Mars. 

While the study focused on the lowest, most ancient part of the lake sediments 
Curiosity has explored, other studies have also indicated the Martian climate 

probably fluctuated and became drier with time. 

End words (literally) 

 

 

 

Many of us have been watching an interesting series of Zoom lectures about the 

evolution of the earth. By way of a diversion, I came across an article that 

discussed the end of the Universe. But fear not, I'll spare you the gory details of 

heat death and leave you with the comforting thought that this will be some time 

away. In fact an estimated 1032000 years. Have a good day. 
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