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Opinion
The Ehrenfriedersdorf tin deposit in the Erzgebirge of Saxony, Germany, is one of the 

classic Variscan tin districts of Central Europe and has long been regarded as an important 
example of granite-related cassiterite mineralization. The Sauberg mine and its associated 
granite-pegmatite-greisen system preserve an unusually rich record of ore formation, 
including melt and fluid inclusions, cassiterite microtextures, and high-pressure mineral 
phases. These features make Ehrenfriedersdorf significant not only as a historical mining 
locality but also as a key natural laboratory for understanding the origin and transport of tin 
in evolved felsic systems. Geologically, the deposit is hosted by specialized Variscan granites 
and their associated pegmatites, veins, and greisens. Cassiterite is the dominant ore mineral 
and occurs with quartz, topaz, beryl, and other late magmatic to hydrothermal phases. Earlier 
interpretations emphasized hydrothermal redistribution of tin from Sn-enriched granites, 
because primary fluid inclusions in cassiterite and associated minerals commonly homogenize 
at temperatures near 400 °C and may display critical phenomena. The surrounding granites 
are indeed enriched relative to average granitic rocks, but their absolute tin contents remain 
modest. This distinction is crucial: enrichment alone does not guarantee that the granite could 
have supplied the total ore inventory.

The strongest argument against a purely granite-derived model comes from the 
combination of inclusion studies and mass-balance constraints. Water-rich melt inclusions and 
supercritical fluid inclusions indicate tin concentrations reaching about 16,300ppm, values far 
above the average tin concentration of the host granites, which is approximately 38ppm [1]. A 
simple calculation shows that enormous volumes of granite would need to be stripped almost 
completely of tin to generate even a modest cassiterite orebody. Such extraction efficiencies 
and source volumes are geologically unrealistic. The implication is that the exposed granite 
acted mainly as a host and depositional environment, whereas a much more concentrated 
transport medium must have introduced the bulk of the tin budget.

Mineralogical evidence supports a transport mechanism involving supercritical melts 
and/or fluids rather than ordinary subcritical hydrothermal solutions. The deposit contains 
orthorhombic and cotunnite-type cassiterite, together with inclusions of diamond, lonsdaleite, 
moissanite, and coesite. These minerals indicate transient pressure-temperature conditions 
far beyond those of typical upper-crustal hydrothermal systems. In addition, spherical 
orthorhombic cassiterite globules show that tin was transported not only in dissolved form 
but also as suspended solid particles. Such behavior is difficult to explain in normal aqueous 
fluids, but it becomes plausible in dense, low-viscosity supercritical media capable of rapidly 
transferring material from deeper crustal or mantle-linked levels into the upper crust. The 
associated pegmatites and greisenized zones also provide important clues to the ore-forming 
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environment. Their abundance implies a large water and volatile 
budget that is difficult to reconcile with closed-system granite 
crystallization alone. Melt and fluid inclusions indicate strongly 
reducing conditions, with significant H2, CH4, and carbon-bearing 
species. These reduced volatile assemblages, together with the 
preservation of high-pressure minerals, point to episodic influxes 
of deep, water-rich, tin-bearing supercritical phases. During 
ascent and decompression, these phases would have crossed 
into undercritical conditions, promoting oxidation, cassiterite 
precipitation, and the concentration of ore within structural traps 
provided by the granite-pegmatite system.

From a mining perspective, Ehrenfriedersdorf illustrates how 
a structurally focused vein, pegmatite, and greisen system can 
localize economically important cassiterite mineralization within 
a granite-dominated district. From a scientific perspective, the 
deposit is equally notable because it challenges the traditional view 
that highly evolved granites alone are sufficient sources of tin for 
large ore systems. Instead, Ehrenfriedersdorf suggests that at least 
some Variscan tin deposits reflect interaction between shallow 

granitic traps and deeper crustal or mantle-linked metal reservoirs 
[2]. That makes the deposit particularly relevant for exploration 
models that seek evidence of deep transcrustal transport, volatile-
rich pathways, and supercritical ore-forming stages.

In summary, the Ehrenfriedersdorf mine is best understood 
as a granite-hosted tin system in which the exposed granites 
served as traps, reaction sites, and structural guides, but were not 
necessarily the principal tin source. The deposit combines classical 
granite-related features with evidence for deeper, high-capacity 
supercritical transport. This combination gives Ehrenfriedersdorf 
enduring importance both as a historic tin mine and as a model 
locality for re-evaluating the genesis of granite-related tin 
mineralization.
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