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Introduction: The Ries Crater in Germany was first estab-

lished as an impact structure in 1961 and 1963 through the dis-
covery of the high-pressure polymorphs of silica: coesite and 
stishovite by E. C. T. Chao and his colleagues [1,2].  Ever since, 
the Ries crater is considered to be the best-preserved impact cra-
ter in Europe. Additional two new high-pressure polymorphs of 
TiO2: akaogiite (Space group P21/c) and TiO2-II (Space group 
Pbcn) were also recently reported from diamond-bearing shocked 
gneisses, thus allowing unambiguously to constrain the equilib-
rium peak-shock pressures responsible for these phase transfor-
mations [3, 4]. Abundant ilmenite grains depicting stark deforma-
tion effects are also present in the same shocked gneisses con-
taining akaogiite. We selected few grains optically depicting 
clear evidence for high-pressure inversion to a dense species for 
chemical analysis by EDX and X-ray diffraction studies.  

Results and discussion: The grains suspected to contain the 
shock-induced Li-niobate polymorph of ilmenite depict in re-
flected light clear evidence for preferred orientation of FeTiO3 
crystallites (< 3µm). Chemical analyses by EDX revealed that 
the grains are almost pure FeTiO3 with minor (< 1.2 wt. %) con-
centration of MnO. Several grains were cored out and subjected 
to micro-beam X-ray diffraction analyses. The obtained diffrac-
tion pattern could be unambiguously indexed in terms of a rhom-
bohedral lattice similar to the Li-niobate structure of MnTiO3 [5] 
The obtained cell parameters are a=5.1241(4) Å and 
c=13.7327(18) Å (Space group R3c; c/a=2.68(2), Z= 6). 

The presence of akaogiite in the same gneiss in close vicinity 
to the new species, strongly suggests that the original ilmenite 
was subjected to a similar equilibrium peak shock pressure not 
exceeding 28 GPa [3]. This pressure estimate lies within the sta-
bility field of the perovskite polymorph of FeTiO3 (Space group 
Pbnm) [5]. Consequently, we argue that the original ilmenite was 
inverted in the shock event to the perovskite polymorph of 
FeTiO3 and then inverted during the decompression stage to the 
less dense Li-niobate structured species because the perovskite 
polymorph of FeTiO3 is unquenchable [5]. 

Conclusions: The high-pressure inventory of the shocked 
rocks in the Ries Crater contains so far five species: coesite, 
stishovite [1, 2], akaogiite [3], TiO2-II [4] and the Li-niobate 
structured polymorph of FeTiO3. In situ microscopic localization 
of these polymorphs in the rock sections, optical determination of 
the transformation textures and the degree of inversion is an in-
dispensable prerequisite for a reliable constraining of the equilib-
rium shock pressures and the post shock temperatures.   
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