Spatiotemporal zonation of the Freiberg Ag-Pb-Zn epithermal system Wl MNERA!

W SYSTEMS
Laura Swinkels, Jan Schulz-Isenbeck, Max Frenzel, Jens Gutzmer, Mathias Burisch ANALYSIS

. Petrography
. Microthermometry

«  Whole-rock geochemistry Mineral associations
B 3 ] |
Samples Quarz EEE I —
Carbonate | [ |
Sphalerite | ] [ ]
Galena ]
Ag-sulfides —
Sb-sulfides ]

stage 1
12\
20cm e i
Vertical profiles N | — e
: S z| 300°C
Freiberg P1 Kleinvoigtsberg P2 Reinsberg P3 3 - :
I S :
300 e O >
200 £ &
5
el T 100 - §-
| 100 3
E E oL S
s 100
3 0

[ sphalerite-pyrite-quartz [ sphalerite-Ag-sulfides-carbonate || stibnite-quartz
100 [l galena-quartztcarbonate [ |Ag-sulfides quartz [ ]quartz-carbonate




RESEARCH ARTICLE | MARCH 14, 2021 ﬂ 7BJ . ,‘F'f‘g\,m~
Spatial and Temporal Evolution of the Freiberg
Epithermal Ag-Pb-Zn District, Germany @ 4 »r

Il Tertiary volcanic rocks

:
i’;eic}?e \

L lg ==

Laura J. Swinkels @ ; Jan Schulz-lsenbeck ; Max Frenzel ; Jens Gutzmer ; Mathias Burisch
[ Post-Variscan sediments

Economic Geology (2021)
Il Late-/post-Variscan volcanic rocks

https://doi.org/10.5382/econge0.4833  Article history (G4 I Variscan granitoids

)] [IPre-Variscan meta-sediments

[~ ]Proterozoic gneisses

Tharandt
.

o

£ —

vgg.\
,
K
S_o&Halsbr

~ X

b 4 ;
A
unsdorf

g
i

c?e
.

Klingenberg
N

AN
! ’,foif)pldiswal & %

eastern sector |~/ \ 1<

Y

Oederan
* 3

[ | IV
rand-Eyb isdgre
/\\ 558

.g Frz:u nstein
y
0.

S / E X !
/ \ N
5 "G myj\ Xj g
: E Vil soo0%p
D Mesozoic sedimentary units Ordovician sedimentary units - Neoproterozoic - Cambrian gneiss/schist (1) Profile location
Permian molasse
[T Permian rhyolitic dike

| Late-fpost-Variscan volcanic rocks

| Cambrian mica schist D Neoproterozoic - Cambrian paragneiss —— Subdistrict boundary

| Cambrian phyllite | Neoproterozoic augengneiss / Mineralized vein

Variscan granitoids - Neoproterozoic gabbro, serpentinite | | Neoproterozoic orthogneiss / Fault/shear zone




Mineral associations
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Salinity % eq. w(NaCl)

A) Salinity (in % eq. w(NaCl)) versus homogenization temperature (°C) of all fluid inclusion assemblages. Quartz
generations are indicated by the color of the rim, and sample location with the symbol color. Symbol shape indicates
type of fluid inclusion assemblage: primary (P), pseudo-secondary (PS), and clusters (C). Heterogeneously trapped
fluid inclusion assemblages are marked with a double rim. B) Elevation (m) versus homogenization temperature (°C)
of analyzed fluid inclusion assemblages averaged per quartz generation per sample. The range of homogenization

temperatures is indicated by the line.
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Whole-rock geochemical analysis
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Vertical profiles - results
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Formation model
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Schematic model of the temporal (stages) and depth (A,B,C,D,E,F) evolution of the Freiberg epithermal system.



Paleo-depth estimates
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A) Temperature versus depth diagram with boiling curves for salinities of 0% and 5% eq w (NaCl) and 1.0 wt% CO,
(Haas, 1971; Hedenquist and Henley, 1985). Depth estimates are based on the minimum homogenization temperature
of heterogeneous fluid inclusion assemblages from profile 2 and Bauer et al. (2019). B) Minimum paleo-depth
constraints for each profile (P1, P2, and P3) and stage (1, 2, 3), based on the minimum depth of the fluid inclusion
assemblages. Black bars represent the vertical extent of mineralization stages observed in the profile samples with an
axis of their present-day elevation AMSL. Stage 1 of profile 1 could not be constrained.



