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The Re-Os isotopic system became widely used tool as for a study of mantle xenoliths hosted 

by volcanic rocks [Becker, 2006]. In this contribution, we present Re-Os data for the suite of mantle 
xenoliths from the České Středohoří Mts., Lusatia and the Teplá-Barrandian Unit (Bohemian 
Massif, Czech Republic).  

The Re–Os isotope system provides a unique opportunity for understanding the evolution of 
subcontinental lithospheric mantle and processes of crustal recycling including timing of ancient 
partial melting events, subduction melt-rock reactions and deciphering sources and evolution of 
basaltic melts. In contrast to other radiogenic isotope systems (e.g., Rb–Sr, Sm–Nd, Lu–Hf), where 
the parent and daughter elements have broadly similar geochemical affinities, Re strongly 
fractionates from Os as a consequence of incompatible behaviour of Re during mantle melting and 
retaining Os in the melting residues [Shirey et al., 1998]. This results into high Re/Os and, as a 
consequence, superchondritic 187Os/188Os ratios in melt products of the upper mantle (e.g., basalts). 
Furthemore, the Re–Os isotopic system is very effective in tracing of recycled crustal material and 
mixing with the convective mantle.  

The goal of this study is to support the theory about heterogeneous mantle domains under 
Bohemian Massif [Babuska et al., 2010]. 

 Geological settings 
The Bohemian Massif (BM) is the most prominent relic of the Variscan orogenic belt in 

central Europe. Its present-day structure represents a collage of microplates and relics of magmatic 
arcs, accreted during the Variscan (Hercynian) collision of supercontinents Laurasia (Laurasia-
Baltica) and Africa (Gondwana). With respect to these microplates, the BM can be subdivided into 
the Saxothuringian, Moldanubian, Tepla-Barrandian and Moravo-Silesian Units [Babuska et al., 
2010]. The BM underwent astenospheric doming and subsequent continental rifting with associated 
within-plate volcanism during Cenozoic (Oligocene–Miocene). The Eger rift, along which the most 
of magmas erupted follows fossil suture between the Saxothuringian and Teplá-Barrandian Units. 
Within the Eger rift two principal volcanic complexes (České Středoří Mts. and Doupovské Hory) 
and numerous scattered monogenetic volcanoes in Lusatia and Teplá-Barrandian Unit occur. These 
volcanic rocks (basalt, basanite) frequently carry xenoliths of sublithospheric mantle of various size 
and composition represented by lherzolites, harzburgites and dunites. 

Samples and analytical methods 
The six samples of mantle xenoliths were collected from six localities: Prackovice, 

Dobkovičky, Medvědický vrch (České Středohoří Mts.); Görlitz, Brtníky (Lusatia) and Luže 
(Teplá-Barrandian Unit) located in the Czech Republic and Germany. Almost all studied xenoliths 
are spinel harzburgites with subordinate lherzolites and mineral association olivine + orthopyroxene 
+/- clinopyroxene + Cr-spinel. Host rock of the xenoliths is basanite. All samples were crushed to 
grain fraction and the aliquots were powdered to analytical quality needed for Re-Os geochemistry. 

Rhenium and osmium separation was performed at the clean (HEPA-filtered air) laboratory in 
the Institute of Geology, Academy of Sciences of the Czech Republic, Prague. The powders (~ 1 g) 
were mixed with 185Re and 190Os spikes and dissolved using Carius tube technique [Shirey et al., 
1995] with ~ 4g concentrated HCl and 5 g concentrated HNO3 at 260 °C for 2-3 days. Osmium was 
separated using solvent extraction to CCl4 and back reduction to HBr [Cohen et al., 1996]. After 
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this step, the final Os fraction was purified by microdistillation [Birck et al.; 1997]. Rhenium was 
separated by anion exchange chromatography using AG 1x8 resin (BioRad). The samples were 
loaded into columns in chloride form (1M HCl) and Re fraction was collected by 6M HNO3.  

Rhenium concentrations were determined on sector field ICP-MS (Element 2, Thermo) at the 
Institute of Geology AS CR, v.v.i. using Aridus II desolvating nebulizer to enhance sensitivity. The 
data were corrected offline using Re standard solution measurements during the course. For Os 
concentrations and isotopic compositions, samples were analyzed as OsO3

- using a Finnigan MAT 
262 thermal ionization spectrometer with modifications for measuring negative ions (N-TIMS) at 
the Czech Geological Survey. All samples were measured in dynamic mode using the Faraday cups 
except blank, which was measured in peak hoping mode using electron multiplier. The total 
procedural blank for Re and Os were 1-2 pg and <1 pg, respectively.  

Results and discussion 
Major element mineral chemistry shows a refractory character of the studied peridotites. On 

the other hand, trace element contents are highly variable and exhibit depleted nature of mantle 
peridotite in case of compatible elements, but strong enrichment in incompatible elements. 
Comparing to primitive upper mantle, all xenoliths are enriched in Rb, LREE, but depleted in Th, 
MREE and distinctly in HREE. All these features suggest later metasomatic enrichment. 

The Re-Os concentrations of the studied rocks are highly variable. Rhenium contents range 
between 9 and 206 ppt, which likely reflect variable degrees of melt depletion and/or Re removal 
during melt percolation. The Os concentrations from 0.3 to 4.3 ppb are much lower comparing to 
primitive upper mantle estimates [Becker, 2006], but in the range of values reported for mantle 
xenoliths sampled by volcanic rocks worldwide. Present-day 187Os/188Os ratios reflect variable 
Re/Os ratios of the studied rocks and, therefore, show large variations (Fig. 1). Nevertheless, all 
samples display subchondritic 187Os/188Os ratios ranging from 0.11587 to 0.12255 with the lowest 
value found in sample Dob2 yielding the highest Os content (4.3 ppb). This sample of harzburgite 
from the Dobkovičky has significant depleted character, comparing to the sample from Medvědický 
vrch influenced by melt/fluid metasomatism. Rhenium-depletion ages (TRD, [Walker, 1998] for the 
whole suite scatter between 0.7 and 1.6 Ga suggesting different age of partial melting affecting 
subcontinental lithospheric mantle beneath the Bohemian Massif and/or variable perturbation of 
Re–Os system during later metasomatism. However, the latter will likely not affect TRD calculation, 
because the melt percolation is likely connected with the Cenozoic volcanism. The TRD model age 
of 1.2–1.6 Ga for the majority of the studied samples is similar to 1.2–1.3 Ga TRD age, previously 
reported for xenoliths and granulite-hosted peridotites sampling subcontinental lithospheric mantle 
beneath the Bohemian Massif [Ackerman, 2009, 2013].  

 

 
 

Figure 1 – 187Os/188Os ratios versus Os concentrations (ppb) abundance in xenolithes (this study) 
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