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Königsbrück is described as an H/L4 chondrite and the latest 
find in Germany [1]. Here we present new mineralogical and 
petrological data and the resulting re-classification. 

Microprobe measurements were performed with a JEOL JXA 
8900 R microprobe at the University of Kiel on the Königsbrück 
thin section (~50 mm²) of the Museum für Naturkunde, Berlin, 
and olivines and pyroxenes were re-measured with a JEOL JXA 
8500F field emission electron microprobe at the Museum für 
Naturkunde, Berlin. 

Königsbrück shows a fine-grained translucent matrix with 
sharp delineated PO, PP, BO, GO, GOP, RP, cryptocrystalline 
and poicilitic chondrules and chondrule fragments. The chon-
drule/matrix ratio is ~5:1. 

Olivine shows Fa24.0 (22.9-25.1; n=29), CaO 0.05 wt.%, 
Cr2O3 <0.04 wt.%, and sharp to undulatory extinction and irregu-
lar fractures. Ca-poor pyroxene with Fs17.3 (Fs4.4-21.2Wo0.4-
4.9; n=13) shows undulatory extinction and irregular to planar 
fractures. The composition of Ca-pyroxene is En70-81Wo7-13 
(n=3). Fe-Mg-silicates have Fe/Mn- and Fe/Mg-ratios of 40 and 
0.29, respectively. The kamacite/taenite-ratio is about 1. Kama-
cite contains 6.5-6,9 wt.% Ni and 1.0 wt.% Co, while taenite 
shows 27-38 wt.% Ni and 0.4-0.3 wt.% Co. Troilite contains 
<0.3 wt.% Ni and <0.1 wt.% Co. Accessory minerals are chro-
mite (Al2O3 4.9, TiO2 1.8, MgO 2.8, ZnO 0.4; all wt.%) and il-
menite (MgO 4.0 wt.%, MnO 1.6 wt.%).  

Fe,Ni metal shows partly weak oxidation rims and no oxida-
tion veins are observed. Thin (<0.5 mm) cracks are filled with 
fine crystalline Ca-carbonate with <4 wt.% MgO, <3 wt.% FeO 
and <1 wt.% of sulfure. 

According to the above mentioned olivine, kamacite and Fe-
Mg-silicate composition Königsbrück has to be re-classified from 
H/L to L [2,3,4]. Olivine shows a rather constant composition 
while coexisting pyroxenes are very heterogeneous. This is due 
to more rapid diffusion of cations in the olivine isolated tetrahe-
der [SiO4]4- structure compared to the pyroxene [Si2O6]4- chains 
during thermal metamorphism. Compositionally unequilibrated 
pyroxene, low matrix recristallisation, and well outlined chon-
drules confirm the metamorphic degree of 4 [5]. Olivine shows 
weak shock features of stage S2 [6] and the degree of weathering 
is W0-1 [7]. 

Capillary crack formation requires alternating strong short-
term temperature differences. Formation of carbonate fillings is 
an equilibrium reaction mainly controlled by temperature, pH, 
and CO2-partial pressure. Carbonate filled capillary cracks, as 
found in Königsbrück, are well known from Sahara meteorites, 
but poorly from European’s. Although the weathering situation in 
regard to find regions is still poorly known and not an unambigu-
ous forensic evidence, the carbonate filled cracks are indications 
for a more likely alteration in hot desert than in Germany. 
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