
Introduction

Hydrothermal fl uorite mineralization has been looked at 
from different angles, running the gamut from the miner-
alogy and chemical composition of fl uorite to the miner-
als (sulfi des, sulfates, phosphates, silicates) which fl uorite 
is associated with. Several studies aimed at contributing 
to the origin of the fl uorite deposits. e.g., the Bohemian 
Massif, Germany, the Massif Central, France, the South-
ern Alps, Italy, Cornwall and the North Pennine ore fi elds, 
Great Britain and northern Spain (SAWKINS 1966, JEBRAK 
et al. 1984, 1985, DILL 1988, HEIN et al. 1990, GLEESON 
et al. 2000, SIZARET et al. 2004, BOUCH et al. 2006, PIQUÉ 
et al. 2008). An unconventional approach has been taken 
in the present study, placing emphasis on the morphol-

ogy of the fl uorite mineral aggregates and the structure 
of the fl uorite ore. This idea has fallen a bit out of attrac-
tion with mineralogists in some countries. This study ad-
dresses what strikes fi rst and most during every sampling 
campaign the outward appearance of mineral and ore (ZI-
DAROVA et al. 1978, SCHAEFFER 1984, KOSTOV & KOSTOV 
1999). The Nabburg-Wölsendorf mining district in NE 
Bavaria, Germany, belongs to the most famous mining 
sites in terms of CaF2 production, accounting for almost 
10 % of the world fl uorite production until 1987, when 
mining came to a halt (Bayerisches Staatsministerium für 
Wirtschaft und Verkehr 1978) (Fig. 1). There is unwan-
ing interest in the exquisite specimens of colorful fl uorite 
among mineral enthusiasts and crystallographers alike 
and the mineral assemblage offers excellent conditions for 
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Abstract: The Nabburg-Wölsendorf mining district is located at the boundary between the crystalline basement and the Mesozoic-
Cenozoic foreland basin in SE Germany. The hydrothermal mineralization is renowned for its great variety of colors of fl uorite 
(blue, black to dark purple, green, white to colorless, yellow to brownish yellow) and its extraordinary diversity of crystal morphol-
ogy of fl uorite (three temperature-controlled sequences: (1) octahedron-rhombohedron-hexahedron, (2) octahedron-hexahedron, 
(3) tetrakishexahedron-hexahedron). These colorful and morphologically different fl uorites are encountered in seven structural 
types of fl uorite mineralization controlled in their outward appearance by the viscosity of the mineralizing fl uids (I: cleft-and-
fi ssure ore, II: brecciated vein ore, III: fi tting-breccia ore, IV: rotational-breccia ore, V: cockade ore, VI: layered/ striated ore, VII: 
impregnation and cement ore). Fluorite mineralization resulted from two hydraulically different processes. Type I through type III 
– vein mineralization have been explained by the low-viscosity or aquatic fl uid model. The structural types IV through VII can only 
be explained by a high-viscosity or drill-fl uid model with a maximum of fl uid rock interaction below the paleowater level related to 
the Late-Variscan unconformity. Bivalent (Ca) cations are gradually substituted for by trivalent (Fe, Y) and even tetravalent (REE) 
cations with striking consequences for the fl uorite coloration and the viscosity of the mineralizing fl uid (blue- black to dark purple 
fl uorites are replaced by the green, white to colorless and yellow to brownish yellow fl uorites along with an increase in viscosity 
and structural change towards cockade and stripped fl uorite ore). The fetid fl uorite is a blue fl uorite which suffered from radiation 
damage and thereby acts as a marker of the radioactive hot spot in the mineralizing district. The crystal morphology and structural 
type of fl uorite veins are controlled by the temperature (100 °C and 200 °C), the depth relative to the unconformity and the position 
of fl uorite mineralization within the paleohydraulic regime.
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