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In the course of the exit from nuclear and fossil-fuel energy the research of 
renewable energies, as the deep-seated geothermal energy, gets an increasing 
important significance. The present Master`s thesis is contextualized within the 
scope of orogenic geothermal systems, Alpine hydrothermal systems and deep-
seated geothermal energy using the example of the Alps. The up to now rarely 
investigated research area of Chli Furkahorn in the Aar Massif`s southern rim 
allows to hypothesize hydrothermal activity as it is manifested in the nearby 
Grimsel area. The present Master`s thesis concerns firstly with the geological 
history in general and secondly with the brittle deformation of the present rocks 
in particular. In addition to that, characteristics for paleohydrothermal zones are 
investigated and the very are integrated in the context of the Grimsel`s 
paleohydrothermal system. To make statements referring to this multi-scale 
approach from the kilometer`s range to the micrometer`s range was applied. It 
was produced both geological-structural maps with lineaments and detailed 
maps of the paleohydrothermal zones. For the purpose of the identification of 
pore space cements and microstructures thin sections, REM scans and CL 
scans were consulted. Furthermore, microthermometry and Raman 
spectroscopy were chosen in order to determine chemical properties and 
physical conditions of paleofluids. The hydrothermal system Chli Furkahorn is 
divided into three hydrothermal stockworks: (1) “deep” hydrothermal stockwork 
A within the ductile regime, (2) a middle hydrothermal stockwork B at the brittle-
ductile transition zone, (3) a shallow hydrothermal stockwork C in the brittle 
field. The “deep” hydrothermal stockwork A implies at least two generations of 
ductile deformed quartz veins cross-cutting mainly the mylonites of the 
compressive Handegg phase and moreover mylonites of dextral, transpressive 
Oberaar phase. Throughout the Handegg phase shear zone bridges or linkage 
zones are being formed, later on these bridges were reactivated by the Oberaar 
phase as oblique strike-slip faults. This ductile initiation of the large-scale shear 
zone pattern does manifest in form of a wedge geometry within the 
paleohydrothermal zones. These shear zone bridges represent the tectonic pre-
conditioning for the future hydrothermal stockworks B and C. Through the 
incipient cooling as a consequence of uplift of the Aar Massif the ductile wedge 
was throughout the Oberaar phase brittley reactivated. This led to fracturing 
along former ductile shear zones and therefore an increase of the permeability 
promoting the subvertical ascent of geothermal paleofluids. Hence, there at 
least two generations of subvertical and subhorizontal ductile-brittle deformed 
(kfsp-) quartz veins, cross-cutting the aplitic rim facies` microgranites and 
aplites as evidences for the hydrothermal stockwork B. Strongly negative 
anomalies (54 cps) are connected with paleohydrothermal zones, which may 
attribute to the shallow hydrothermal stockwork C. These negative anomalies 
are based on the dissolution of radioactive minerals and therefore the “dilution” 
of the residual rest radioactivity. It exists at least four generations of 
subhorizontal macrocrystalline quartz veins, cross-cutting the hydrothermal 
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breccias, at least one generation of microcrystalline vein quartz (chalcedony), 
as well as at least 11 generations of pore space cements. Within the pore space 
cements K, Si, Mg and Fe phases in terms of silicates and oxides can be 
identified. In addition to that Ca phases in terms of carbonates, as well as few 
and far between some S-phases as sulfides do arise in the geological older 
areas within the shallow hydrothermal stockwork C. In the geological younger 
areas of the shallow hydrothermal stockwork C Na and Mn phases in terms of 
carbonates exist. The CO2-NaCl-H20 fluid inclusion assemblages within the 
geological oldest generation of quartz veins show homogenization pressures of 
304 bar and homogenization temperatures of 250 °C, as well as, salinities of 
6.5 wt.% NaCl and densities of 0.77 g/cm3. Furthermore, the H2O-NaCl fluid 
inclusion assemblages arise with homogenization pressures of at least 44 bar 
and homogenization temperatures of at least 246 °C, as well as, salinities of 
6.16 wt.% NaCl and densities of 0.85 g/cm3. Therefore, in terms of the shallow 
hydrothermal stockwork C it concerns a K-Si-Mg-Fe-Ca-Na-Mn-S-CO2-O2-H20-
NaCl system with at least 18 paleofluid circulations. Within the shallow 
hydrothermal stockwork C the episodic fracturing is predominating. It exists 
strongly increased open fracture and matrix porosities in both relictic ductile-
brittle quartz veins and the aplitic rim facies` microgranites and aplites. With 
increasing brittle strain gradient and with decreasing geological age of the 
hydrothermal units decreasing open porosities are denoted with values of 2.2 to 
12.5 vol.%. At the Chli Furkahorn insights into the deep structure and the 
chronological evolution of a fault-linked orogenic hydrothermal system is 
opened up. 
 
 
 
 
 
 
 


