
Plastic Deformation of Olivine-rich Diogenites 
and Implications for Mantle Processes on the 

HED Parent Body  

Tkalcec*, B.J.,  Brenker, F.E., Golabek, G.J., 
*Goethe University,  Altenhöfer Allee 1, 60438 Frank-

furt/M., Germany. tkalcec@em.uni-frankfurt.de 

 

Thought to represent ejecta material from the mantle 

of the differentiated asteroid, Vesta [1], olivine-rich 

diogenites can provide insight into primary planetary 

processes. We present the results of Electron 

Backscattered Diffraction (EBSD) on three olivine-

rich diogenites of differing olivine content. All three 

samples yield well-defined LPOs. Comparison with 

recorded LPOs from terrestrial mantle rocks [2] 

unexpectedly indicates the occurrence of plastic 

deformation in all three diogenite samples, none of 

which are indicative of deformation by compaction 

or cumulate processes. These results impel us to 

consider a process where plastic deformation is the 

main LPO-forming mechanism of these diogenite 

samples on their parent body. Based upon known 

Vestan parameters [3], independent numerical 

modeling renders feasible large-scale downwellings 

in the upper mantle of Vesta during the first 100 Ma 

after CAI formation. 
[1] McSween H. Y. et al. (2011) SSR 163,141–174. [2] 

Tommasi A. & Mainprice D. (2000) JGR 105,7893-7908. 

[3] Ghosh A. & McSween H. Y. (1998) Icarus 134,187-

206 

Paneth Kolloquium Nördlingen (2012)  |  http://www.paneth.eu  |  abstract #0219

+ +

+ +

#0219

Cite abstract as:

Tkalcec, B.J., Brenker, F.E., Golabek, G.J. (2012) Plastic Deformation of Olivine-rich Diogenites and

Implications for Mantle Processes on the HED Parent Body . Paneth Kolloquium, Nördlingen (Germany),

abstract URL: http://www.paneth.eu/PanethKolloquium/2012/0219.pdf (abstract #0219).


