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Report 

on the Ph.D. thesis entitled: 

“Sphenopterid type of true ferns from Carboniferous basins of Czech massive” 

submitted by Mgr. Jana Frojdová, Doctoral study programme in Geology at Charles 

University, Faculty of Science, Department of geology and palaeontology, Prague, 

2017 

 

Presented Ph.D. thesis consists of four papers, two already published in renowned, 

peer-reviewed international journals, one currently under review and one ready for 

submission. The main concern of these papers is the study of Pennsylvanian 

sphenopterid-type ferns with special attention of a “whole plant concept”. 

In addition, the summary to the thesis provides an overview of late Paleozoic 

sphenopterid-type ferns, their extended study history, taxonomic treatment and type 

collections, which were visited and studied during the Ph.D. project. Subject sensu 

stricto is the taxonomic revision and adequate re-description of the fossil genera 

Boweria Kidston, 1911; Dendraena Nĕmejc, 1934 and Sturia Nĕmejc, 1934. The new 

fossil genera Kidstoniopteris Frojdová et alii, 2017 and Paraszea gen. nov. were 

introduced, as the new fossil species Boweria nowarudensis Frojdová et alii, 2017. 

 

Ferns with sphenopterid-type foliage belong to various natural groups, include a wide 

spectrum of growth habits and therefore are biased with regard to palaeoecological 

and preservational circumstances. Although they occurred during a broad time span 

of the Earth history, in part having stratigraphic significance, and are being yielded 

from many sites around the globe, we have still a very patchy knowledge of this 

underappreciated group of plants. Nevertheless, sphenopterid-type ferns play a 

prominent role in recognizing the evolutionary onset of modern fern groups during the 

Mesozoic. Much more than leaf cuticles which are a good tool to classify 

sphenopterid pteridosperms, in ferns reproductive structures such as sporanigia with 

their specialised cell groups (annulus, stomium, apical cells) and the spore types 

itself play a key role in clarifying and improving the difficult systematics. 

 

The candidate was not only faced with a really challenging scientific content, which is 

still being confused by palaeobotanists around the globe. She was faced with the 

difficulty to read and exploit multi-lingual historical literature. Several typos do not 
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curtail the expectations I had with this groundbreaking and pioneering study in the 

tradition of František Nĕmejc, Mary Abbott and Claudine Brousmiche. 

 

Presented thesis represents a very thoroughly work comprising the study of relevant 

type material, own sampling and macerating important fertile specimens. Fossil 

material was traced and investigated in several historical European collections in 

Prague, Vienna, Keyworth, London, Berlin, Paris and finally during field work in 

Wuda, China.  

 

The fossil material is preserved as compression and shows different carbonization 

ranks. Sediments encompass both epiclastic and pyroclastic components, the latter 

even showing 3D aspects of the fossil structures qualifying them as excellent study 

objects. 

Applied methods reach from the classical view under light- and scanning electronic 

microscopes, the very professional drawing of key characteristics with a camera-

lucida-equipment, excellent reflected light photography, sectioning of plant organs up 

to delicate chemical preparation of organics that remained available for sincere study 

in the sediments. 

Consistent terminology was used in describing various fern structures. Taxonomic 

considerations which are presented in the included papers are made thoroughly 

(however see comment on the proposed genus Paraszea), according to the 

International Code of Nomenclature (algae, fungi, plants) and may help to get a much 

more realistic view of the diversity and evolutionary position of sphenopterid-type true 

ferns. 

 

The consequent use of the “whole plant concept” enabled to get much more 

information as usually obtained from classical macropalaeobotanical investigations 

and exhibits the successful integration of frond architecture, morphology and 

anatomy of sterile organs and reproductive structures as well. The systematic 

treatment of sphenopterid-type ferns largely benefited from the parallel investigation 

of in-situ spores providing the first characterization of crucial traits of the revised and 

established taxa. In this regard the study profited from the excellent cooperation of 

associated specialists, like RNDr. Bek. 
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I would like to address following points: 

 For Dendraena pinnatilobata (Nĕmejc) rachial anatomy is presented as of the 

“Anachoropteris robusta type” in the thesis summary, but more carefully in the 2nd 

published paper (Bull. Geosci., 92 (1): 75-94: p. 84) as Anachoropteris sp. For 

assessing the anatomical characters of axes transverse sections were prepared, 

analysed and interpreted. However, without any longitudinal sections it may 

remain difficult to reliably identify the fossil genus. Crucial features of the tracheid 

walls are needed in particular. I admit the very suggestive comparison with 

Anachoropteris, but based on the available facts there are more possibilities than 

the identification as Anachoropteris. Anyway, these comparisons are of special 

note and I strongly encourage continuing these studies, because the Bohemian 

basins have also yielded significant anatomically preserved material since Corda’s 

time. 

 The abbreviation “gen. et sp. nov.“ (see manuscript about Paraszea wangii) is 

unfortunately not in correct Latin grammar, even though this is not realized by 

many palaeontologists worldwide. Anyway, this distressing truth doesn’t make it 

better. I think young colleagues should learn and never forget the correct way. The 

extended version would be “genus novum et species nova”. Because of the 

different genus and therefore different endings you can not sum both in one 

abbreviated “nov.” Therefore, the correct abbreviation would always be “gen. nov. 

et sp. nov.” 

 The 4th paper about Paraszea wangii still contains another case of dubiety. The 

paper Opluštil et al. 2016 (Earth Sci. Rev. 154, 301–335), was cited in the 

introduction with the reference to a 298 My age of the Wuda tuff. However, this 

cited paper nowhere mentions the Wuda site and its age. 

 In addition, in the “Systematic part” of the Paraszea paper you should mention the 

authors of the new taxa, genus and species, excluding Jun Wang, if he is an 

author of the paper. I am sure, it is awkwardly to name a new taxon after myself 

being author of the paper. 

 Why the taxon Annularia stellata (Schlotheim ex Sternberg) is still being used 

(Bull. Geosci., 92 (1): 75-94: p. 90, 91)? A revision by Barthel (2000 ff.) pointed to 

Annularia spinulosa Sternberg as the valid taxon. Schlotheim’s species name 

„stellata“ is not valid according to the ICN. Bornia stellata (Schlotheim ex 

Sternberg) Sternberg 1825 would be legitimate, but is a younger synonym of 
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Annularia spinulosa Sternberg 1821. The type specimen of Sternberg is provided 

from the Döhlen Formation and is still accessible in the National Museum Prague. 

 English language of the thesis summary reveals considerable potential regarding 

linguistic and grammar improvement (e.g., never start an English sentence with “It 

was”, because the reader never knows, what “it” really means.  

 

The submitted thesis makes an outstanding contribution to ascertain the 

palaeobiology of late Paleozoic sphenopterid-type ferns and entirely fulfils the 

requirements to achieve a Ph.D. degree.  

To Charles University, Faculty of Science, I recommend the acceptance of the 

submitted Doctoral thesis, and I grade this contribution as “excellent” (1.0). 

 

2017, November, 5th 

 

Prof. Dr. rer. nat. habil. Ronny Rößler 

Director of the Museum für Naturkunde Chemnitz and  
Honorary Professor of Palaeobotany at TU Bergakademie Freiberg 
 

 


