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Abstract 

Kimberlites pose a variety of intriguing and challenging questions. These hybrid rocks of very deep 
origin possess a high economic significance as a source of diamonds and have received a lot of 
attention, yet their origin still remains poorly constrained. The presentation will cover some 
questions of compositional evolution of kimberlitic melt based on the example of kimberlites from 
Kaavi-Kuopio field in Finland. In particular, the problem of atoll spinel formation will be addressed 
based on the results from the combination of electron microprobe analysis and electron 
backscatter diffraction techniques. Evidence will be presented to support two main hypotheses of 
atoll spinel formation, namely resorption of pleonaste and skeletal growth. An example of phase 
equilibria calculation will be shown, which allows to deduce pressure and temperature conditions 
for the formation of spinels and olivine. It will be demonstrated how dislocation patterns in olivines 
differ between kimberlite from a dyke and those from a pipe. An explanation of a peculiar feature of 
extreme Mg-enrichment in olivine, usually attributed to mantle metasomatism, will be suggested 
based on modelling the high-temperature alteration between the xenolithic olivine and the liquid. 
Finally, the limitations of assuming the phase equilibria for kimberlitic rocks will be discussed, and 
the extent to which the compositional evolution of olivines and spinels can be reproduced by 
means of phase equilibria modelling.  
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