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MINERALIENTAGE MÜNCHEN 2016 
 

 
 
Once again, the 33rd, I had 
the chance to visit the 
Munich Show, not the least 
of which is the Thematic 
Exhibition complex. It alone 
justifies the long trek 
necessary for the visit (700 
km). 
 
This year, however, the 
thematic exhibit space 
seemed more diffuse than in 
previous years, but the 
historical value of the objects 
presented merited the 
detour. Having described the 
scenery of this imposing 
show many times, I will not 
give that story again this 
year. But the show remains 
colossal, and I love 
superlatives. 
 
We had chosen a nearby 
hotel at the last minute. It’s 
hard to do better because it 
was located across the 
street from the main 
entrance to the site. But as 
the entrance was on the eastern side of the fair’s complex and the whole is so 
large, we walked the long sidewalk only once. The next day we took the metro 
for just one station, and exited into a covered outdoor alley. At last it was the 
Munich Show, always the same, but still captivating. The Mineralientage 
München has become a drug for me, unfortunately not reimbursed by Social 
Security. But it does me so much good! 
 
This time I was somewhat disconcerted, for the paradise which formerly 
enchanted me on entering was somewhat messy. Formerly, a closed complex 
housed the "overseas" dealers; today these overseas exhibitors were not 
separated by curtains, but they were still together. I preferred the old alcove, 
but the dream is still present as my pictures show. 

Fig. 1 – Beryl, var. heliodor – Volodarsk-Volinsky, 
Zhytomyr Oblast - Ukraine.  
Munich 2016   © R.Warin 
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Fig. 2 – Beryl var. aquamarine, Chumar Bakhoor, Nagar, Pakistan.  

Munich 2016 © R.Warin. 
 

 
Fig. 3 - Quartz var. gwindel in the center of a group somewhat covered with chlorite. 

Giuv Valley, Grisons, Switzerland.    Munich 2016   © R. Warin. 
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Being personally rather 
disorderly by nature, the order 
that reigns in Hall A6, in my 
opinion the principal of the four 
(each of about 2 hectares), 
reassures me. I feel good. It is 
in this context that I captured 
on my pixelated film the 
majority of my photo 
memories. These views adorn 
my memory. Tourmalines are 
my palm trees and 
aquamarines (Fig. 4) are my 
lagoons. It remains for me to 
show you the mineral flowers I 
have found in these clearings. 
Is there a better beginning 
than the vision of rock crystal 
in all its forms? Quartz is 
common in nature because 
silica is soluble in the warm 
waters of hydrothermal nature. 
Constituting 12% by mass of 
the lithosphere, quartz is the 
most common mineral. SiO2 is 
extracted from rocks at high 
temperatures and recrystalizes 
when the fluid cools. Below 
450 °C., the phase which forms is α-quartz. Depending on the temperature, 
other phases exist, the constituent atoms being placed according to an 
architecture best adapted depending upon the temperature. If the crystals 
appear in mass, one obtains grains of quartz that are more or less coarse, 
each grain avoiding the growth of the other. But cavities, diaclastic joints or 
other cracks do appear and quartz crystals can then grow in all their splendor. 
This rock crystal will not always be crystal clear because foreign substances 
can be included. The clearness can thus disappear, the crystal becoming 
turbid or milky. In a more subtle manner, the impurities may be ionic. They can 
induce dislocations in the chains (tectosilicates) of SiO4 tetrahedra. Even the 
radiation of radioactive potassium (now extinct) was able to "smoke" the 
crystal, which is called smoky quartz (Fig. 6). The radiation caused defects in 
the crystal lattice, which a rise in temperature will eliminate. This aspect is very 
sought after by collectors. The crystals become shades of brown ranging all 
the way to black in morion quartz (Fig. 6). The color of amethyst (Figure 5) 
results from the substitution of silicon by an Fe3+ ferric ion in the structure, in 
the presence of traces of elements with a large ionic spectrum. This typical 
shade is caused by the displacement of transition elements even though the  

Fig. 4 – Beryl var. aquamarine - Jaqueto, 
Bahia, Brazil.  Munich 2016   © R.Warin. 
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Fig. 5 – Quartz var.amethyst – Goboboseb Mts, Brandberg, Namibia.  

Munich 2016  © R.Warin. 
 

 
Fig. 6 – Quartz var. smoky, Microcline var. amazonite – Tree Root Pocket, Teller Co. 

Colorado.  Munich 2016   © R. Warin. 
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iron content is small. Heated amethyst turns orange-yellow or brown-yellow, 
becoming citrine, which is also found in nature. Partially heated, amethyst 
becomes ametrine, a zoned mixture of the two shades. 
 

 
Fig. 7 – Quartz var. pink, Quartz var. smoky – Taquaral, Itinga, Minas Gerais, Brazil. 

Munich 2016   © R. Warin 
 
The tints of quartz are very often due to inclusions of even sub-millimeter size. 
Pink quartz (Fig. 7) is a variety tinted with metal, manganese, and titanium 
oxides. A recent study shows that many pieces of pink quartz owe their color 
to micro-inclusions of dumortierite. Pink quartz is found in masses of several 
tons in Brazilian deposits (Minas Gerais). It is exploited as a gem or carved 
stone. Crystals are uncommon. Inclusions or coatings of chlorites tint quartz 
green. The presence of crystal inclusions with concomitant growth is possible. 
These are often oxides such as black goethite sheaves, golden acicular rutile 
crystals or silicates such as the blue needles of papagoite or the green ones of 
ajoite. 
 
In addition, quartz crystals differ in their habits. One of these varieties is called 
Gwindel (Fig. 3 and 8), a Germanic Swiss expression, meaning twisted, 
underlining the torsion of the group of crystals growing along a perpendicular 
a-axis instead of the usual vertical c-axis. The direction of twist depends on the 
chirality of the quartz. If the twist is to the left side, the quartz is "right" and if 
the curvature of the face extends to the right side, the chirality of the quartz is 
“left”. The Tessin habit (Fig. 9) characterizes sharp crystals in the form of tall 
pyramids. These are just a few examples. 
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A note about chirality: A polyhedron is chiral if it is not superimposable on its 
image by reflection. It is the property of a three-dimensional object which is not 
superimposable on its symmetric image with respect to a plane. The 
etymology of the word descends from Greek for hand and refers to the fact 
that the right hand and the left hand, although they are images of another one 
in symmetry with respect to a plane, cannot be superimposed. 
 
Thus, in wandering from booth to booth we are reminded of the complexities of 
the nature of minerals. The keen amateur, whose experience is gained by 
learning, discovers many examples to enhance his knowledge, simply by 
going from table to table at the Munich Show. More than in books, you can 
see, and sometimes touch, specimens in full splendor, occasionally the best 
known in the world. The museum has dusted off and has gone down the 
street... Let's continue our journey in Bavaria, drooling less to see as many 
mineral jewels as our random walking allows. 
 
Silicate anions are groups of atoms that balance electric charges in many 
minerals. These units may be single or multiple. They are in an immense 
variety of minerals. Feldspars are by far the most important constituents of the 
Earth's crust. Despite this fact, they do not often appear on show shelves. This 

Fig. 8 – Quartz, var. gwindel – Tujestsch, 
Vonderrhein Valley, Grisons, Switzerland. 

Munich 2016   © R. Warin. 

Fig. 9 – Quartz – Tessin habit  
Val Ruipo, Switzerland. 

Munich 2016   © R. Warin. 
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is due to the fact that nature does not easily isolate them as it does quartz or 
the sulphides. 
 
They enter into solid solutions which are characterized in ternary diagrams 
whose limits of the triangle are orthoclase, albite and anorthoclase. 
Temperature plays an important role in the relative stability of all these phases. 
 

Fig. 10 – Orthoclase var. adularia (twinned) – La Fibbia, Gotthard Pass, Switzerland  
Munich 2016   © R. Warin. 

 
Adularia, so typical of alpine faults, is a variety of orthoclase. Two habits 
characterize adularia crystals, either pseudo-orthorhombic or pseudo-
rhombohedral. The presence of chlorite colors them green (Fig. 10). 
 
Topaz is sometimes surprising. This mineral is generally well crystallized, often 
deploying a set of glittering facets. It is a relatively heavy mineral found in 
alluvial deposits, including sites as famous as Ouro Preto in Brazil (Fig. 11). 
Habits are varied and one distinguishes thus topazes of rhombic section and 
others with square section. Topaz is characterized by a very easy cleavage 
along the base {001}, perpendicular to the elongation, often detectable in 
crystals without there being a break (Fig. 12). Topaz can be colorless, or 
tinged with warm hues, pale orange to brownish orange as in Ouro Preto, 
where one finds imperial topaz! Often topaz has a sky blue to a little more 
intense blue color, although a bombardment of X rays induces the same color. 
The amateur must therefore be wary when choosing, as is true for all gems. 
As already mentioned, topaz is heavy, hard and unalterable. It is a fluorinated 
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and hydroxylated aluminum silicate. Topaz is a fine stone when it is a gem. Its 
crystals can also be monumental, tens of centimeters on a side. 
 

Spodumene is a silicate which 
belongs to the pyroxene 
group. It has the structure of 
diopside. It is an important 
source of lithium. It is formed 
especially at the tail end of 
magma crystallization, 
especially in granite 
pegmatites. Crystals can be 
very large, as it does not 
participate in solid solutions 
with other compounds of the 
genus. Spodumene is 
unalterable by atmospheric 
agents. Cleavage on {110} is 
perfect. Its pronounced 
pleiochroism may surprise the 
lover of cut stones. There are 
two varieties of spodumene, 
pink kunzite and green 
hiddenite. They are sometimes 
fine quality stones. 
Spodumene was also called 
"triphan" by René Just Haüy, 
the Father of Mineralogy, for it 
has three equally brilliant 
cleavages. 
 

A note on pleiochroism: it is the ability of a crystal to absorb, in polarized light, 
different wavelengths (colors) according to the angle of illumination. A 
spodumene crystal will therefore exhibit a much more intense tint in one 
direction, which will be chosen to make the table facet of a gemstone. 
 
Blue tanzanites always attract the eye (Fig. 14). However, tanzanites whose 
color is homogeneous have been thermally treated. It seems now readily 
accepted that gems should be dressed in their finest finery, even if it is at the 
expense of a certain rigor. It all depends on human intervention. A rise in 
temperature is still not an irradiation. In fact, it is rather rare to see a tanzanite 
free of any manipulation. When not manipulated they can have an intense blue 
color, but the stone displays zoning toward green or even toward grays. It is 
much more fragile than sapphire (with its hardness = 6.5 - 7 Mohs) so they are 
only "fine stones." Tanzanite is a variety of zoïsite. It is therefore not included 
in "Fleischer's Glossary" under the name tanzanite. 

Fig. 11 – Topaz var. imperial – Ouro Preto, 
Minas Gerais, Brazil. 

Munich 2016   © R.Warin 
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Pegmatites form pockets or 
veins which have not been 
able to spread on the surface, 
inside or in the immediate 
vicinity of granitic plutons with 
which they are associated 
(pluton = magma deeply 
trapped in the crust). This is 
the realm of hydrothermal 
water (high temperatures and 
pressures), a residual liquid 
rich in water, allowing the very 
slow crystallization of large 
crystals thanks to the diffusion 
of the cations. It is the last 
process of crystallization of a 
granitic magma. It is the 
birthplace of the finest 
mineralogies. Acid magmas 
(that is to say relatively rich in 
silica) favor the crystallization 
of the silicates of the rarer 
elements. The presence of 
boron allows tourmalinization 
of granites, allowing the 

formation of these borosilicates. 
 
Depending on the nature of the minerals 
and the relative constraints of their 
crystal lattice, species may be relatively 
pure or, on the contrary, they may be 
able to accept many impurities in varying 
amounts and depending on the 
composition of the residual hydrothermal 
waters during the process. The champion 
of tolerances is tourmaline, to the point 
that it was called by petrochemists "the 
trash can of pegmatite". 
 
 
 
Fig. 13 – Spodumene var. hiddenite - 
Resplendor, Doce Valley, Minas Gerais 
Brazil - Munich 2016   © R.  Warin 

Fig. 12 - Topaz – Badakhstan, Afghanistan 
Munich 2016   © R. Warin. 
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The amateur will remain cautious in the denomination of tourmalines and he 
will avoid using obsolete vernacular denominations based on color. Colored 
tourmalines are much rarer than the schorls, doped with ferrous cations. Thus 
the elbaïtes are typical of the sodolithic granite pegmatite (with absence of 
iron). Tourmalines are very resistant to atmospheric alteration. They will be 
found, especially the abundant schorls, in heavy alluvial sands. 
 
This concludes our visit to the Mineral World of the Munich Show 2016. This 
description is really superficial and only reflects the enthusiasm I have for this 
show. This report is not exhaustive and many photos remain in the computer. 
If reading books, magazines, and articles developed on the web already 

Fig. 14 – Zoisite var. tanzanite – Merelani Hills, 
Monts Lelatema, Arusha, Tanzania. 

Munich 2016    © R. Warin. 
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educates the reader, nothing beats this almost physical contact with minerals. 
Although they are often protected by glass when they are very valuable, their 
proximity fascinates the visitor who wanders in this unreal paradise. How is it 
possible that nature is so beautiful? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 15 – Elbaite – Tourmaline Queen  
Mine, Pala, San Diego County, Californie, 

USA.   Munich 2016   © R. Warin. 

 

 

Fig. 16 – Tourmaline, Albite – Deo 
Darrah, Kash, Badakshan, Afghanistan. 

Munich 2016   © R. Warin. 

Thank you very much to Dorothy Siegler and 
John Kashuba for improving my translation. 

 
Thanks to Jordi Fabre for hosting this story 

on the FMF forum and for help. 
 

Roger WARIN. 

Fig. 17 – Tourmaline, Albite – Pederneira Mine, 
São José da Safira, Minas Gerais, Brazil.   
Munich 2016   © R. Warin 


