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Review of thesis „Relation of pore space geometry, permeability and microstructure in low-porosity 

rocks“ by Matěj Machek submitted for Ph.D. degree  

 

The thesis, written in English, consists of 5 chapters (85 pages), list of references (15 pages) and 3 

appendices. All the figures and tables are referenced in the text and are clearly and adequately explained. 

Chapter 1 (16 pages) introduces whole thesis and provides concise list of research aims, methodology and 

experimental methods. Following 3 chapters contain main research themes that focus on various aspects 

of rock microfabric (mainly microstructure of mineral framework and spatial arrangement of 

microcracks) and its possible relation to permeability (namely in Chapter 2). Chapter 2 represents already 

published paper (published in peer-review scientific journal Engineering Geology), Chapters 3 and 4 are 

written using similar style (including list of co-authors) but no information has been provided whether 

these parts were submitted to publication elsewhere. For parts of thesis written with co-authors, they 

clearly state the main contribution of the candidate. Final Chapter 5 gives summary of the whole thesis 

and its scientific importance. 

The thesis is written by using clear statements with low number of minor stylistic or grammar errors 

which, for sure, do not decrease level of the whole thesis. Most of the formal errors are related to the 

citation which are not fully referred or not fully cited in the text (Franke 2000 cited on p. 37, Larive 2002 

cited on p. 15, Larive 2001 cited on p. 58, Lexa and Schulmann 2006 cited on p. 35, Mainprice et al. 2004 

cited on p. 25, Nishizawa 1982 cited on p. 56, Nyman et al. 1992 cited on p. 66, Panozzo 1984 cited on p. 

11, Siegesmund and Kern 1999 cited on p. 77, Zhang 1992 cited on p. 61). The thesis thus suffers from 

inconsistency in referencing. 

Regarding the methods, the main experimental part of the thesis is based on the multidirectional (132 

independent directions) ultrasonic sounding of spherical specimens (50 mm in diameter), i.e. author of the 

thesis adopted methodology and a unique apparatus that has been developed and manufactured at the 

Geophysical Institute of the Academy of Sciences of the Czech Republic (previously Czechoslovak 

Academy of Sciences) by Ing. Zdeněk Pros, CSc. and his co-workers since early 1960s. This 

methodological approach is clearly described but some significant papers necessary for full understanding 

of the method and its development, published previously by Ing. Pros, are not cited (e.g. Pros 1977, Pros 

and Babuška 1967, Pros et al. 1969, 1991, Pros and Vaněk 1960). Also some fundamental works on the 

mathematical processing of the P-wave signal published by Dr. Karel Klíma (Klíma and Kulhánek 1968, 

Klíma and Pšenčík 1977) are not cited! Can author of the thesis provide explanation why? 

The method of pore space staining makes another important part of experimental study of complex rock 

microfabric. It is curious that author did not cite previous methodical works by e.g. Nishizawa and 



Kusuda (1994) or Montoto et al. (1980). When reading the text of the thesis, one can suppose that author 

has designed the method but he had not! 

There is also problematic denomination of microcracks (p. 11), the original works (Simmons and Richter 

1976, Montoto et al. 1980, Kranz 1983) that focus on the genesis and topology of microcracks in rocks 

provide more options and more detailed classification of microcracks. 

 

Summary 

In spite of the above mentioned errors, the author proved his ability to contribute to the particular field of 

research. He was able to design the experimental program, to capture and evaluate results and to draw 

logical conclusions from his research. He is also able to discuss the results with adequate scientific 

precision. He was also able to publish successfully part of the results in the international peer-reviewed 

journal. Based on this, I can recommend the thesis for defence as a Ph.D. thesis. 

 

 

Assof. Prof. Richard Přikryl, Ph.D. 

 


