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Abstract

In  my doctoral  thesis  I  made  a  revision  of  two selected  groups  of  Lower  Carboniferous 

arthropods  from  the  Moravian  Karst:  trilobites  and  thylacocephalans.  I  studied  their 

systematics, autecology as well as taxonomy.  In the first part I mapped an occurrence of an 

atheloptic  trilobite  association  in  the  Březina  village  vicinity.  Based  on  a  study the  new 

trilobite association is erected.  

The second part is focused on the first discovery of Lower Carboniferous thylacocephalan 

outside  of  US.  Its  specific  carapace  structure  is  studied.  New  species  Paraconcavicaris  

viktoryni (Broda et al. 2020) is determined and compared to known species. 
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Abstrakt

V  disertační  práci  se  věnuji  revizi  vybraných  skupin  spodnokarbonských  členovců 

z Moravského  krasu:  trilobitům  a  thylacocephalům,  jejich  systematice,  autekologii  a 

taxonomii. 

V první části práce analyzuji výskyt atheloptického trilobitového společenstva v okolí obce 

Březina  v Moravském  krasu,  společenstvo  srovnávám  s podobnými  výskyty  ze  světa.  Je 

stanovena nová trilobitová asociace.

 

V druhé  části  je  popsán  první  výskyt  karbonského  thylacocephala  mimo  území  USA. 

Deatilně je studována jeho specifická struktura karapaxu a na jejím základě stanoven nový 

druh Paraconcavicaris viktoryni (Broda et al., 2020). 
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Introduction

My dissertation is focused on two overlooked Lower Carboniferous arthropod groups from 

Moravian  Karst  (Czech  Republic),  trilobites  and  thylacocephalans.  The  findings  of  the 

trilobites in the Moravian Karst were always sporadic. They had been overlooked for a long 

time due to their scarcity, fragmentation, and/or minor dimensions.  Münster (1832), Rzehak 

(1910) did not report any, even though they described a lot of fossil material collected on the 

Hády plateau, where trilobites-bearing layers are. The first systematic trilobite revision was 

published only by Chlupáč (1956).

During the last  few years,  new fossiliferous  sites  in  the Moravian Karst  were discovered 

(Weiner  et  al.  2012,  Rak  et  al.  2014).  The  recent  high-resolution  biostratigraphy  of  the 

Tournaisian—Visean boundary interval in the Mokrá quarry by Kalvoda et al.  (2009) had 

shown  the  stratigraphic  importance  of  this  fauna.  Rak  (2012)  had  revised  the  trilobite 

association from the quarry for the first time. Weiner et al. (2012) published a preliminary 

report on a trilobite occurrence of the Říčka Valley. Discoveries from the village of Březina 

had  enriched  our  knowledge  on  Carboniferous  trilobites  of  Moravian  Karst  and  their 

stratigraphic importance. 

Owens & Tilsley (1995) had studied a trilobite association from the Carboniferous of North 

Devon.  Based on the  occurrence  of  blind trilobites  and trilobites  with reduced eyes  they 

recognized it as an atheloptic assemblage. Rak et al. (2014) stated similar conditions in the 

case of the Březina Formation in Moravia. 

Thylacocephalans  as  bizarre  crustaceans,  which  are  known  for  more  than  100  years. 

However, their true taxonomical position was deciphered only a few decades ago. Pinna et al.  

(1982) erected a brand new Class – Thylacocephala, based on a specific morphology as well 

as soft  tissues,  appendages  and other  features.  Their  remains  and isolated carapaces  were 

previously  described  as  various  arthropods:  Ostracoda,  Phyllocarida,  Cirripedia  and/or 

Remipedia.  Thanks to lagerstätten like Mazon Creek (US) and sites in Lebanon scientists 

erected new order Thylacocephala and described many morphotypes of these animals. During 

the  study  of  new  locality  in  Brno-Líšeň  vicinity,  author  of  the  thesis  discovered  and 

recognized  taxon  Paraconcavicaris  viktoryni  as  a  very  first  thylacocephalan  from Lower 



Carboniferous out of US. Its description as well as a comparison with other taxa is done and 

published in papers (Attachment II).   

Aims of the study

The main  goal  of  my doctoral  thesis  is  the  revision  of  the  trilobite  association  and new 

thylacocephalan  from the  Lower Carboniferous  (Mississippian)  from the  Moravian  Karst. 

Published  results  enriched  our  knowledge  about  their  occurence  as  well  as  about 

thylacocephalan structures.  I focused on these topics:  

(I) the study of thylacocephalan association

(II) description of specimens and their comparison with the other findings

(III) taxonomy and systematic paleontology 

(IV) comparison of the taphonomic signatures of studied fossils

(V)  description  of  microstructural  characteristics  of  thylacocephalan  carapace  and 

relationship of new species to the other known species

(VI) paleogeographical and evolutionary aspects of thylacocephalans 



Material and methods

During geological mapping of the forested area in the vicinity of the village of Březina, a new 

fossiliferous sites were discovered by Tomáš Viktorýn. The unexpected presence of many 

articulated trilobite specimens and intact exuviae can be interpreted as evidence of quiet sea 

bed  conditions.  No  articulated  trilobite  exoskeletons  have  been  found  during  the  earlier 

research of this  region (Chlupáč,  1956, 1966).  All  the material  is  strongly dorsoventrally 

flattened  and  laterally  deformed.  It  is  preserved  as  internal  moulds,  most  of  them  with 

external counterparts. 

Concerning  thylacocephalans,  they  were  found  on  Anaklety  site  by  Tomáš  Viktorýn. 

Approximately 2 kg of the thylacocephalan-bearing limestone was dissolved in 10% acetic 

acid. Obtained insoluble residuum yielded various types of microfossils. The main aim was 

focused  on  the  conodonts  for  precise  age  determination  based  on  the  early  Tournaisian 

conodont zonation (Sandberg et al., 1978; emended zonation Kaiser et al., 2009). Conodonts 

were not abundant; however, stratigraphically important platform elements were found. The 

early Tounaisian  quadruplicata  Zone has been determined based on an occurrence of the 

eponymous  index  species  Siphonodella  quadruplicata.  Accompanying  taxa  belong  to  S.  

lobata,  S.  cf.  isosticha,  S.  cf.  bransoni,  Pseudopolygnathus  triangulus  inaequalis,  and 

Polygnathus inornatus.

The  most  abundant  microfossils  in  the  insoluble  residuum  are  spiny  brachiopods 

(Productellidae)  and ostracodes,  which are dominated by representatives  of Amphissitidae 

(regarded as open marine shelf  biota;  Dvořák et  al.,  1986).  Charcoal  pieces are relatively 

abundant. Calcified algae stems are common. Bryozoans and ichthyoliths occur rather rarely.

The unique ornamentation pattern of Paraconcavicaris viktoryni makes possible comparison 

between this species and other Thylacocephala from the Czech Republic and Europe. The 

carapace shape of  P. viktoryni  is similar to another European species,  Concavicaris incola 

from the Upper Devonian (Famennian; see Chlupáč 1963). The main difference between these 

species  lies  within  the  ornamentation  of  the  carapace.  The  surface  of  the  cuticle  of  C. 

incola lacks macro-ornamentation while the cuticle of P. viktoryni is covered by pronounced 

lirae. Under the micrographic examination, the differences between surfaces of both taxa are 



even more profound. In C. incola, it is possible to see a scale-like pattern similar to the micro-

ornament of  C. sinuata  (see fig. 7).  Paraconcavicaris viktoryni  occurs in younger deposits 

(Tournaisian)  than  C.  incola.  Therefore, C.  incola  could  be  considered  to  be  a  potential 

ancestor of P. viktoryni. 



Conclusion

The trilobite associations from the village of Březina previously described by Chlupáč (1966) 

were  only  fragmentary  and  their  exact  taxonomic  position  is  doubtful.  The  trilobite 

associations from the newly discovered sites are stratigraphically older than the trilobites from 

the Mokrá quarry (Rak et al. 2012). The trilobites from neighbourhood of Březina village are 

described as a typical atheloptic association, adapted for deep water, benthic conditions and 

they  match  closely  the  North Devon atheloptic  assemblage  (see  Owens  & Tilsley 1995). 

Based on a local  abundance of two trilobite  taxa,  a new trilobite  association  Archegonus 

(Phillibole)—Chlupacula (Chiides) is established.

The  thylacocephalan  study  presents  the  first  thylacocephalan  from  the  Carboniferous  of 

Europe,  Paraconcavicaris  viktoryni. Unique micro- and macro- ornamentation described in 

this species and few relative taxa could be potentially used as a taxonomical signs but had 

been ignored and overlooked for a  long time.  These features  are  possibly almost  equally 

important as the general carapace morphology that are often used as a taxonomical sign. The 

form and assumed function of the characteristic lirae in P. viktoryni renders the species unique 

and offers another supporting argument for the interpretation that Thylacocephala were free 

swimming, pelagic animals.  However, focusing only on the isolated carapaces,  we cannot 

exclude  that  P.  viktoryni  was  a  fossorial  arthropod.  The  study  also  suggests  a  possible 

sympatric evolution from the older  C. incola, but more material  and species from various 

localities are needed to prove this unequivocally. Study of carapace microstructure is still in 

process (Broda et al. 2020). 
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