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Editorial 

 

Welcome to the penultimate edition of GM. It is going to be one of those welcome 

occasions when I have been lucky enough to attract a guest contributor. You 

would have to have been very inattentive if you hadn't noticed that Margaret 

Rodway has a great fund of expertise in Minerals and a collection to match. You 

may also know that she seems really happy to share her knowledge readily with 

anyone who shows the slightest interest. Since we are neighbours, I have 

enjoyed sharing her enthusiasm on many occasions. 

 
For this edition I asked her if she would write about some minerals that 

particularly interested her – and here is the result. Enjoy 

 
Carbon   

 

Elemental carbon occurs naturally in several forms, the most well known of which 

are diamond and graphite. They are both crystalline in structure but have 

different physical properties because the arrangements of atoms in their 
structures are different. This is known as polymorphism. 

 

Pure diamond is the hardest natural substance known (10 on the Mohs hardness 

scale). Its crystal structure is an infinite three-dimensional array of carbon atoms 

with each one bonded to four other carbon atoms to form tetrahedrons. This 

results in visible crystals shaped like octahedrons. 

 

 

  



Diamonds are found in a type of mantle rock called kimberlite which formed at 

depths between 150 and 450 kilometres and contained considerable amounts of 

carbon dioxide that was turned into diamond crystals by the intense heat and 

pressure at those depths. 

 

Graphite could not be more different! It is a soft grey solid (1 to 2 on the Mohs 

scale) and the microcrystalline structure consists of parallel stacked layers of 

carbon atoms. Within each layer the carbon atoms lie in joined hexagonal rings 

that extend infinitely in two dimensions. Because the layers slide easily over 

each other, graphite is used as a lubricant, and with clay in ‘lead’ pencils 

(amongst other things). Graphite is mainly found in metamorphic rocks and as 

veins in igneous rocks and pegmatites. It also occurs in carbonaceous chondrite 
meteorites. 

 

          
 

Other examples of carbon minerals are shungite (rare black stones made of 99% 

carbon and containing fullerines), chaoite (white carbon found in meteorites), 

jet (75% carbon from woody plants) and anthracite coal (86% carbon). 

Superman, please note – it isn’t possible to change these minerals into diamond 

in the solid state! 

 

PS Herkimer ‘diamonds’ are actually transparent double-terminated quartz 

crystals. 

 

                                                    Apatite 

 

Apatite is the name of a group of calcium phosphate minerals with similar 
chemical compositions and physical properties. It is the most common 

phosphate mineral and is the main source of the phosphorus required by plants. 

The main varieties are  hydroxyapatite, fluorapatite and chlorapatite with high 

concentrations of OH, F and Cl ions respectively, in the crystal. Most apatite is 

fluorapatite, whereas hydroxyapatite is much less common and chlorapatite is 

very rare. 

Apatite is the defining mineral for 5 on the Mohs scale, and is often fluorescent 

under ultraviolet light. It is usually green in colour, but can be yellow, brown, 

blue, purple, pink, or colourless. These colours are often so vivid that apatite 



has frequently been cut as a gemstone. 

 

 

It is found as long or short hexagonal crystals, and also in tabular, granular and 

massive forms. Large crystals occur in pegmatites and in some high temperature 

hydrothermal veins. 

The most important commercial deposits of apatite are in sedimentary rocks 

formed in marine and lake environments where phosphatic organic debris had 

accumulated and was mineralized during diagenesis (rock formation). This 
debris comes from the bones and teeth of most animals (including humans), 

which consist mainly of hydroxyapatite. Some of these deposits are known as 

phosphorite and contain enough apatite (up to 80%)so that they can be mined 

and used to produce fertilizers and chemical products. 

Apatite is very common as an accessory mineral in igneous and metamorphic 

rocks, where it is the most common phosphate mineral. Moon rocks collected by 

Apollo astronauts have been found to contain traces of apatite. Ground apatite 

was used as a pigment for the Terracotta Army of 3rd-century BCE China. 

 

                                                  Olivine 

 

Olivine is the name of a group of rock-forming silicate minerals that are usually 
found in mafic and ultramafic igneous rocks such as basalt, gabbro and peridotite. 

The chemical composition of most olivine falls somewhere between pure 

forsterite (Mg2SiO4, magnesium silicate) and pure fayalite (Fe2SiO4, iron 

silicate). In that series, Mg and Fe can substitute freely for one another in the 

mineral's atomic structure - in any ratio. This type of continuous compositional 

variation is known as a "solid solution" and is represented in a chemical formula 

as (Mg,Fe)2SiO4. 



Olivine receives its name from its normal olive-green colour, but it can also be 

yellow-green, greenish yellow, or brown. It is transparent to translucent with a 

glassy lustre and a hardness between 6.5 and 7.0. It is the only common igneous 

mineral with these properties. Translucent olivine is sometimes used as a 

gemstone called peridot. 

 

 

Olivine is one of the first minerals to crystallize from a cooling magma. The 

crystals then settle to the bottom of the magma chamber because of their 

relatively high density. This concentrated accumulation of olivine can result in 

the formation of olivine-rich rocks such as dunite in the lower parts of a magma 

chamber. Nodules of this material can be brought to the surface during volcanic 

eruptions – you can pick them up on beaches in Lanzarote. 

Big crystals of olivine can be found in meteorites called pallasites, and there are 

five beaches in the world that are green eg. Papakolea Beach, Hawaii 

 

 

because the sand is made of small, weathered olivine crystals from nearby 

volcanoes. It’s been suggested that ground up olivine could be used to absorb 

https://geology.com/minerals/luster.shtml
https://en.wikipedia.org/wiki/Gemstone
https://en.wikipedia.org/wiki/Peridot


carbon dioxide from the atmosphere to mitigate global warming. 

 

                                                Garnet 

 

Most garnet forms when a sedimentary rock with high aluminium content, such 

as shale, is metamorphosed (subjected to heat and pressure). The high 

temperature and pressure breaks the chemical bonds in the rocks and causes 

minerals to recrystallise. The new minerals that form, such as garnet, are more 

stable in those conditions. This process commonly occurs where two tectonic 

plates are converging. Garnets can also be found in igneous rocks such as granite 

and basalt. 

Garnets are a set of closely related minerals that form a group with a common 
crystal structure,  but they vary in chemical composition resulting in gemstones 

in almost every colour. The typical forms of the crystals have 12 or 24 sides and 

are called dodecahedrons and trapezohedrons, respectively. Garnet also occurs 

in fine to coarse granular masses. 

 

     

 

 

 

 

 

 
 

 

 

 

 
 
                                                     Editor's note: Yes that is a real tennis ball 

 

There are more than twenty garnet categories, called species, but the five main 

gemstone types of garnet are pyrope, almandine, spessartine, grossular and 

andradite. The three green garnets are uvarovite, demantoid and tsavorite. 

Spessartine is an orange garnet, and rhodolite is a beautiful purple-red garnet. 

Grossular can occur in almost any colour except for blue, and can even be white 

or colourless, and melanite garnet is black. However, the majority of garnets are 

in the dark to pale red range. 

 

Because the chemical composition of garnet varies, the atomic bonds in some 

species are stronger than in others. As a result, this mineral group shows a range 
of hardness on the Mohs scale of about 6.0 to 7.5. The harder types are used as 

industrial abrasives.  Mixed with very high pressure water, garnet is used to cut 

steel. 

 

https://www.britannica.com/science/dodecahedron
https://www.britannica.com/science/trapezohedron
https://en.wikipedia.org/wiki/Mohs_scale_of_mineral_hardness


Rock of the month  

 

 

It would be impertinent to try and compete with Margaret's offerings, so instead 

I offer you a colourised image of lots of rocks. These are the northern latitudes 

of Mercury. And for the analysis, I'm sure that will follow. 
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