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The chewmical evolution from older (323-21% Ma) towards
younger highly evolved ¥in gravites (315-214 WMa)—sources and
metal enrichment n Variscan gravites of the Western Erzaebirge

(Central Buropeay Variscides, Germany)

Tichomirowa M., Gerdes A., Lapp M., Leonhardt D., Whitehouse M. (2019)
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Figure 87. Word map showing locations of majortin deposits and districts in the world, by de posit type. The numbers are keyed to the identification numbers listedintable S2.



Proposed critical ewrichment processes for gravite-bound +in

mineralization (,Sn-gravites”):

- Twtewse sedimentary weathering (=Na, Ca, Sr depletion and Su-w
enrichiment) and voluminous sedimentary rocks = source enrichment

- Welting conditions, e.g. high-temperature melting
- Extreme degrees of magmatic fractionation
- Bwrichment n magmatic fluids
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Figure S6. Schematic vertical
section across a typical hydrothermal
mineralized granite cupola showing
salient features of a shallow granite-
related tin-mineralized system. As a
tin-bearing granitic magma intrudes
into existing crustal rock and cools,
residual metal-rich fluids left over
from the crystallization of the primary
igneous minerals are injected into
voids and fissures within the granite
and surrounding host rock, forming
bodies with high concentrations of tin.
After Cérny and others (2005).




Eregebirge = ideal region to study the formation of,Sn-gravites”:

- WMawny publications about geology, petrology, aeochemistry, geochrovology of
Variscan gravites and their host rocks

- Seduence of Variscan gravite intrusions in the Western Erzgebirge
established by high-precision U-Pb dating: older less fractionated gravites
ntruded betweenw 223 and 21% WMa (Aue-Schwarzenberg, Kirchbera,
Bergen). The highly fractionated F-rich ,Su-granite” Eibenstock intruded 5
WMa later (315-214 Ma)

- @eochemical evolution of gramites can be investigated for +his time
mterval

- Possible to establish the source of gravites by combination of methods (Nd
and Sr isotopes of bulk rock; Hf and O isotopes of zircows) that are
resistant to extreme fractionation or hydrothermal overprint
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Western Erzgebirge:
2 grawite types
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The Hf data from zircons as well as the Nd data from
support a substantial wmantle wput for +hese S-type
metamorphic homogenization.

Tichomirowa et al. (2019): Minerals 9, 769



Western Eregebirge: Melting and fractional crystallization

- The joungest wmost fractionated Sw-gravite Eibewstock has lower wmelt
temperatures (~F50 — FOD°C) compared +o the older gravites (Aue-
Schwareenberg, Kirchberg, Beraen)

- Fractional crystallization of biotite and plagioclase together with K-feldspar
+phenocryst ummixing” (porphyritic varieties) results i correlation lines in
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Western Erzgebirge: the role of fluids (greisevization)

\

Extreme ewrichmewnt of several elements

(e9., S, W, Ta, Nb, F, Bi,Rb, Cs, F)

\
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Depletion of Na
Replacement textures: dissolution of

plagioclase, formation of fluorite

\

Formation of zircon rims that are black

in CL-images, porous, have extremely
high concentration of common P, are
enriched in LREE

Extreme enrichments by late

(@O

F-rich fluids

Tichomirowa et al. (2019): Minerals 9, 769
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Factors Necessary for Burichmewnt of Sn and W +o Ore
Concentration

- Source rocks (= restite from high-temperature metamorphic rocks) were
already ewriched in Sn (probably in Ti-miverals like rutile), but < 10 times
compared +o the Upper Continental Crust (UCC)

- Fractionation and multiple melt production (from older granites OTC startivg
at 322 WMa to youmger gramites YIC at 215-314 WMa) led +o further
evrichment (mean enrichmewnt ca. 12-times of UCL)
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