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Introduction 
      In case you find yourself amongst the mineral elite, Alpine fluorite 
does not refer to any fluorite found in the Alps nor does it refer to any 
old pink or red fluorite.  Specifically, it refers to the pale pink to crimson 
red octahedral fluorite found in the European Alps of Switzerland and 
the similarly colored fluorites of the geologically related Mont Blanc in 
the eastern corner of France.   They form high in the granite heavy Alps 
in clefts cleaved by enormous forces on the rocks.  They are wrestled 
back to earth with great effort and peril by amateur or professional rock 
climbers who seek beautiful minerals and adventure.  In Switzerland, 
these intrepid souls have been known for centuries as Strahlers while 
the French term is Cristaliers.  Alpine fluorite is never common.  It is 
never inexpensive. 

     There are general differences between the Swiss and French crystals, 
although exceptions abound.   The Swiss fluorites are usually paler and 
pink predominates.  They also have glossier luster and more internal 
sparkle, while the French fluorites tend more toward a softer, frostier 
crimson red.  While both locations have similar associated minerals –, 
Swiss fluorites tend to be found more on granite while the French 
fluorites are often on smoky quartz.  At the microscopic level, Swiss 
fluorite has tetrahedral cavities and fluid inclusions whereas the French 
pieces tend to be solid without significant cavities. 

Alpine Fluorite: Localities 

 
Figure 1.  Geography of alpine fluorite producing areas 

 

     Nearly all alpine fluorite localities are within two very small areas.  
One is located within south central Switzerland and encompasses nearly 
all of the Aare and Gotthard massifs of the central Alps.  The area is a 
40-km oval that runs southwest to northeast and generally includes 
Fieschergletscher in the SW, extending up toward Grimsel Pass and 
Furka Pass, and ending in the NE around Goschenen Valley. 

 
Figure 2.  Detailed geography of Switzerland’s alpine fluorite producing areas 
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Figure 3. Goscheneralp, Goschenen Valley, Uri Switzerland 

 
Figure 4. Grimsel Pass, Switzerland 

     The second locality is near Chamonix, France and located on France’s 
eastern border with Switzerland.  This area encompasses the Mont 
Blanc massif, and this area includes towns and areas such as Martiguy, 
Wallis, Haute- Savoie and Mont Dolent at the border of France, 
Switzerland, and Italy.  Because these fluorites are found in mountain 
crevasses or cracks, there is no single mine or large-scale production of 
these areas.  Tiny amounts of alpine fluorite have also been found 
sporadically in the Alps of Italy, Austria, and other areas of Switzerland. 

 
Figure 5. Detailed geography of Switzerland’s alpine fluorite producing areas 

 
Figure 6.  Mont Blanc, Haute-Savoie, Auvergne-Rhone-Alps, France 

 
Figure 7.  Mont Blanc, Haute-Savoie, Auvergne-Rhone-Alps, France 

 
Figure 8. Near Mont Blanc, a ski resort 

 
Figure 9.  Town of Chamonix, France – view of its casino 
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Alpine Fluorite: History - Switzerland 
     Pliny the elder (23-79 AD) was one of the first to attempt study of the 
natural and indeed in his 37th book mentions the crystal activity in the 
Alps.  He speaks only of quartz, but this is the first written 
documentation of mineral study of the Alpine areas.  Further evidence 
to this is the broken off Roman dagger found near large quartz crystals 
within the Swiss Alps which dated back to 1 AD, a period when the 
Roman empire was expanding west across the mountains.  Quartz was 
used for decorative goblets and bowls, and was thought to be hyper 
frozen water.  I envision many table top experiments involving candles 
and quartz at that time. 

     The first written account of pink fluorite was made by naturalist 
Johann Jakob Scheuchzer (1672-1733) which he had gathered in his 
youth and wrote about later in his life.  In 1782, Italian priest Father 
Ermengildo Pini discussed “pink fluorite, as octahedrons, from granite 
mountains around Realp, Uri”, so clearly a scientific appreciation was 
occurring which is undocumented.  Private collections of minerals and 
curio boxes are known from Switzerland as early as the 16th century, 
and trade documents and lists of costs, payments and the like 
demonstrate that Swiss crystals were shipped to France.  There is even 
a request from 1678 demanding that the crystals be free of “dark spots 
and clouds” and have two terminations intact, which makes me smile at 
how similar the requests are today.  An ordinance was also found from 
1609 that prohibited crystal collection and mining from “farmer’s cow 
pastures” so activity was brisk at that time.  In 1719, the largest 
crystallized cleft ever found within the Alps was discovered in 
Zinggenstock, near Bern which produced quartz crystals to 50 cm long, 
and in 1898 the Teifengletsher produced another gigantic cleft of over 
10 metric tons of quartz (and some pink fluorite- likely discarded.) 

Figure 10. Drawing of Teifengletcher 1898 find, Canton Uri, Switzerland 

     Modern discoveries of pink fluorite in Switzerland really started in 
the 1900’s, but increased significantly after 1972.  In that year, a quartz 
and pink fluorite specimen 35 x 25 x 40 cm was to be auctioned as part 
of a lot of gem and lapidary material in Bern.  A massive public outcry at 
Switzerland losing a magnificent piece to international clients (and even 
being cut for lapidary material) rallied huge publicity, local politicians, 
and organizations.  Ultimately, the “Bern Friends of Minerals” society 
renegotiated the auction contract (with difficulty) to separate out the 
piece.  However, the Bern Natural History Museum was unable to afford 
the piece at the 30,000 Swiss Francs price ($128,000 today) set by the 
auction.  Donations poured in and the piece was purchased ultimately 
for 10,500 Swiss Francs and given to the Bern museum. 

Alpine Fluorite: History - France 
     A similar (lack) of history is recorded for the French Mont Blanc 
locality.  Again, Roman interest at the turn of the millennia appears to 

be true with increased recognition of cristalliers’ work documented in 
the 1600’s, with a techniques manual published in 1974.  The town of 
Chamonix developed initially for mercantile and crystals, but now is a 
resort area for tourists and skiers.   

     The first recorded discoveries of Mont Blanc fluorite occurred in 1791 
at the edge of the Glacier des Bois (now called Mer de Glace).  They 
were described as transparent, double pyramidal form, sometimes 
layered in feldspar and transparent quartz.”  In the 1800’s, small pine 
boxes were made into small rock collections and widely sold throughout 
Europe.  British and French museums have pink fluorites in their 
collections predating 1900. 

     Over the last 40 years, Mont Blanc fluorite has become more popular 
that the Switzerland fluorites.  This is partly due to increased supply as 
the glaciers over the Mont Blanc massif have greatly receded, allowing 
more discoveries and increased production.   

 
Figure 11.  Glacier de Bois / Mer de Glace receeding with time.  Taken from 
Bloomberg Business online, Helene Fouquet author.  USGS earth Explorer photo 

     The largest red fluorite found at the Mont Blanc massif, was 18cm on 
edge and discovered by local cristallier Georges Bettembourg at the 
Aiguille des Pelerins, Aiguilles Rouges massix (NW of Chamonix).  Once 
he found the cleft, he worked 12 hours to clear the entrance and found 
large red fluorites, including the Georges pictured below. 

                   
Figure 12. The Georges fluorite.  At 18cm, the largest French red fluorite 
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He kept the discovery and piece secret until 1979, when he publicly 
displayed in at a mineral show in Chamonix.  Eric Asselborn attempted 
to purchase the piece at that time, but was quickly refused.  Ultimately 
Mr Asselborn did purchase the piece in 1981, only a couple of years 
before Mr Bettembourg perished in a rock slide at Aiguille Vert, close to 
his most famous discovery. 

Alpine Fluorite: Geology 
     The Alps orogeny started approximately 80 million years ago when 
the African tectonic plate subducted underneath the Eurasian plate, 
thus obliterating or pushing up remnants of the now gone Alpine-Tethys 
plate into the Alps.  The Alps continue to rise today, at a rate of 
approximately 2 mm each year, but stay at a constant height due to 
increased erosion forces secondary to less glacier covering.  The Aare 
and Gotthard massifs of Switzerland are quite homogenous, being 
largely composed of rock from a granite batholith dated to the early 
Paleozoic era (~540-500 million years ago) and gneiss and schist which 
are slightly older and from the Precambrian era (~600 million years 
ago).   As the plates collided, massive forces caused displacement of 
these rocks to the north and upheaved them into nappes (mountain 
formations.)  Severe deformation occurred to these rocks with folding, 
fractures, up thrusts, and others occurring over and over.  The Mont 
Blanc massif of France has a nearly identical history of uplifting of a 
granite core and borders of metamorphic rocks.  As the pressures were 
extreme, most of the rock of both areas had low grade metamorphosis 
(granite to orthogneiss). 

 

Figure 13. Cross section of the geology of Mont Blanc.  The pink area is the 
granite core, the lighter areas on the top have eroded 

     As these rocks were pushed up, they eventually began to cool which 
changed the rock state from a ductile, bendable rock to a brittle rock 
which is prone to fracture.  The resulting clefts are tension fractures 
with their long axis perpendicular to the vector of maximum stress.  
These occurred at approximately 300-500 C which is the same 
temperature at which the hydrothermal fluids began circulating (500 C).   

      Figure 14. Alpine clefts 

     The circulating hot fluids leached silica from nearby phyllosilicates 
(the mica schist formations), calcium and carbon dioxide from old 
limestone formed from marine sediments, and fluorine from nearby 
biotite within granite rocks.  These dissolved components filled the 
fissures and clefts.  These rocks were under pressures equivalent to 
1000 atmospheres and thought to be 10 km under the surface of the 
earth at the time the fluorite was formed.  Experts have theorized that 
it took 5 million years for the fluorite to precipitate, cool, and form the 
amazing crystals we collect today.  This scenario is consistent with 
known formation conditions of “high-temperature” fluorite which is 
octahedral and forms at 300-500 C. 

 
Figure 15.  Strahler in red on rock face 

Figure 16.  Strahler working in a pocket in Swiss Alps 

 
Figure 17. Cristallier working on Mont Blanc. 
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Alpine Fluorite: Characteristics 
    We discussed earlier that the characteristic octahedral shape of 
alpine fluorite is due to the high temperature at which it forms.  A lower 
temperature of formation tends to yield cubic crystals.   

 Figure 18.  Beautiful octahedron of 
fluorite. Tiefengletscher, Switzerland.  Anton Watzl specimen and photo 

      Pure CaF2 is colorless, so the question of the red and pink coloring is 
a more difficult question.  Research has shown that yttrium, a rare-
earth element can easily substitute for Ca2+ due to its small size.  To 
influence the specimen’s color, this is insufficient as the substitution 
must be accompanied by a structural deficit.  Lab work has shown that a 
Y3+ ion replaces a Ca2+ ion and two O2- ions replace two of the eight F- 
ions surrounding the substituted Ca2+.  Natural radiation ionizes this 
combination which causes absorption of higher light wavelengths, 
leaving reds and pinks (the shortest wavelength of light) to be reflected 
to the eye.   This theory is supported by the relatively high presence of 
both rare earth elements (yttrium) and uranium – a natural radiation 
source.  Further testimony is the color of the associated quartz—smoky 
quartz.  Quartz that has been naturally irradiated and contains some 
aluminum, darkens to the beautiful cola and brown colors.  (Unnaturally 
irradiated quartz is usually coal black). 

 
Figure 19.  Zinggenstock, Switzerland.  Note the gorgeous color of the smoky 
quartz as well as the corroded surface of the red fluorite 

    The corrosion and frosted appearance to many of the fluorite crystals 
from the Alps is that these soft minerals are fragile to temperature 
changes as well as to groundwater.  They are more soluble in pure 
water than calcium and only 60L of water is needed to remove a gram 
of crystal.  If the clefts are exposed to snow or rain, the chances that the 
fluorite will be affected is great.  The clearest crystals often come from 
accidental findings deep in the mountain when roadways or other 
construction is underway. 

 

Figure 20.  22.3 cm specimen of red fluorite on a large smoky quartz from Mont 
Blanc, France.  Karl Kempf specimen, Jeff Scovil photo 

Figure 21.  Mont Blanc, France.  Rob Lavinsky specimen and Joe Budd photo 

 

Figure 22.  Planggenstock, Switzerland.  A 4cm fluorite on quartz.  Marco and 
Livio Tironi Specimen and Roberto Applani photo 
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Figure 23.  Grimsel, Switzerland.  Amazing smoky quartz partially covered by 
pink fluorite from Grimsel, Switzerland.  A major piece that was owned by Eric 
Asselborn and now appears to reside in the MIM museum.  This may be the 
piece the Bern residents fought so hard to keep from auction.  It matches the 
description, but I cannot find confirmatory information 

Alpine Fluorite: Conclusion 
     The cost of alpine fluorites should be no surprise at this point… 
intense rare color and amazing beauty combined with limited supply 
would be enough to support the price.  The added difficulty of 
extraction with risk of life and limb to the strahlers and cristalliers also 
plays a role.  It is amazing that any piece survives without damage.  I 
don’t think I could get down from the Alps myself without massive 
damage, much less while carrying awkward, heavy breakables.  These 
areas have never been subjected to organized, mechanical mining—and 
never will be so there will never be a great supply on the market.  On 
the other hand, there will likely always be another tiny cleft waiting to 
be discovered—especially if the glaciers keep melting. 

 

Figure 24. Musee de Cristaux Chamonix displaying a gorgeous green fluorite 
from Mont Blanc with alpine fluorites in the background 

                                                                      
Figure 25. Gwindel quartz 

                               
Figure 26. Color zoned fluorite—peachy-pink inner zone with clear and corroded 
outer zone. 

Major Topaz Collections 
 

Eric Asselborn 

Mim Museum in Beirut 

Francis Benjamin 

Bruno Muller 

Bill Larsen 
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Figure 27.  Amazing display of wine colored imperial topaz crystals and cut stones.  From an exhibit at Tuscon in the early 2000s.  Photo by Buena Vista Gem Works 

 


