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ENGLISH ABSTRACT 

Quantitative description of textures, in particular, the distribution of grain sizes, is 

becoming a powerful tool for interpreting kinetic processes that govern crystallization of 

igneous rocks. Variation in grain size are frequently represented by logarithm of population 

density vs. linear crystal size, where the majority of igneous rocks forms a linear trend. Its 

slope provides an estimate of characteristic grain size, or growth rate and crystallization time, 

whereas the intercept provides the nucleation density. The log-linear trend is predicted to 

result from kinetic nucleation and growth processes only, whereas its modifications such as 

kinks or curvature are due to mechanical separation or accumulation of crystals, magma 

mixing or Ostwald ripening (coarsening) in the presence of melt. In order to investigate the 

true, three-dimensional crystal size distribution, the raw two-dimensional data acquired from 

thin sections or rock slabs must be processed by various stereological methods. We illustrate 

application of quantitative textural measurements to distribution and origin of clinopyroxene 

crystals in a trachybasaltic lava flow from Dubičná near Úštěk. This effusion belongs to 

Cenozoic volcanic products in the Bohemian Massif, specifically to its main Eocene-Miocene 

stage in the České středohoří Mts. The trachybasalt has a conspicuous microporphyritic 

texture with diopside phenocrysts up to 6 mm large representing 17 % of the rock volume. 

The very fine-grained matrix consists of clinopyroxene, plagioclase (labradorite), 

anorthoclase-sanidine, Ti-rich magnetite, biotite (oxy-phlogopite to oxy-annite), apatite and 

secondary carbonate. The crystallization temperature was estimated using ternary feldspar 

composition and it provides an estimate of 710-780 or 780-880 
o
C using different 

thermodynamic models. The crystal size distribution of clinopyroxene is nearly linear but 

slightly concave. Its shape results from excess of large grains (greater than 3.5 mm), depletion 

in grains of the medium size and significant absence of the smallest grains (below 0.5 mm). 

The observed excess of large grains is interpreted to be a result of mechanical accumulation of 

crystals in the parental magma chamber. Using the growth rates typical for crystallization in 

Hawaiian lava lakes or in fossil volcanic systems, we estimate the time interval for 

clinopyorxene growth to range between 13 and 127 years. The growth of the main 

clinopyroxene population was thus a rapid and possibly episodic event, which did not exceed 

~100 years. A notable absence of clinopyroxene microcrystals smaller than 0.5 mm is 

interpreted as a consequence of Ostwald ripening that occurred prior to the eruption and  

formation of the lava flow.  


