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Breeding experiments on conchostracans as a tool 
for understanding fossil conchostracan biology 

 

Elvira F. Sabirova1,2, Veronika V. Zharinova1, Vladimir V. Silantiev1, 
Joerg W. Schneider1,2, Frank Scholze3 Pavel P. Prosuzhikh1,2, Ilja Kogan1,2 

1Kazan Federal University, Kazan, Russia; ElFSabirova@stud.kpfu.ru 
2TU Bergakademie Freiberg, Freiberg, Germany 

3Hessisches Landesmuseum Darmstadt, Darmstadt, Germany 
 

Conchostracans are small phyllopod crustaceans with a two-valved carapace. They 
are known from the Devonian to present and modern species often live in small, temporary 
waterbodies. Their eggs can sustain extreme conditions (temperature fluctuations, habitat 
changes, dry seasons etc.) and survive long hostile periods by anabiosis (Scholze, Schnei-
der, 2015). Fossil conchostracans have a high relevance for biostratigraphy of continental 
deposits (Kozur, Weems, 2010; Schneider, Scholze, 2018). 

Studying carapace morphology of recent conchostracans (Crustacea: Spinicaudata) 
improves the understanding of fossil forms (Webb, 1979). We performed experiments on 
breeding conchostracans under laborative conditions. Conchostracans were bred in aquaria, 
in which modern sediments with dried conchostracan carapaces were placed (Fig. 1).  

 

 
The material for breeding experiments belonged to the Geoscientific Collections of 

the TU Bergakademie Freiberg and came from present-day ponds of Königswartha (East 
Germany; Limnadia lenticularis (Linné, 1761), Fig.2A–D) as well as from modern desert sed-
iments of Dead Vley (Namibia; Fig. 2E–G; coll. Goretzki, 2003).  

A crucial precondition for conchostracan life is of course the presence of water. The in-
vestigated conchostracans lived and formed eggs in small basins of 50x30x40 cm. This implies 
that conchostracans can live in puddles or small ponds under shallow water conditions. 

Our breeding experiments indicate the fast formation of eggs. Single eggs appear 
seven days after hatching of Limnadia lenticularis. 14 days later, an egg cluster is formed. 
The egg maturation takes about 3–4 weeks. After seven days, the larvae hatches. 

The development of growth lines in different species corresponds to different time in-
tervals. Among the individuals studied, new growth lines appeared after 1–3 days in the Na-
mibian, and after 3–5 days in the Königswartha individuals. As the living conditions were 
equal for all conchostracans studied but the number of growth lines differed, we conclude 
that addition of growth lines not only depends on the living conditions, but also varies among 
species. The experiment has shown that the number of growth lines on the carapace cannot 
be used for a precise estimation of the individual age. 

Fig. 1. Shallow water basins for breeding experiments of modern conchostracans 
in the Palaeontology Laboratory of the TU Bergakademie Freiberg 
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The fossil conchostracan species Pseudestheria exigua (Eichwald, 1860) from beds 

M05/06, M05/07 and M05/08 of the Monastery Ravine section (Mouraviev et al., 2015) show 
from 6 to 12 growth lines. One can thus assume a lifespan between 24 and 48 days for them, 
if every new growth line was constantly generated after 2–4 days. Newly studied individuals 
of Pseudestheria novacastrensis (Mitchell, 1927) from Permian deposits in the Babiy Kamen’ 
section of W-Siberia exhibit 16–22 growth lines. They may have lived 32 to 88 days or even 
longer. On the contrary, in adult individuals the growth lines usually narrow towards the outer 
margins of the carapace, which we have observed in both fossil and modern conchostracan 
specimens. This particularly results in a set of densely spaced growth lines along the ventral 
margin of the adult valve, while in juvenile parts of the valve the growth lines often show wid-
er spaces. Since the number of growth lines on a valve is governed by the total number of 
moulting, the observed variation in growth line density serves as indicator of variable growth 
rates during the individual life span. The latter does particularly account for our breeding ex-
periments with modern conchostracans under constant environmental conditions. 

Our first results demonstrate the usefulness of breeding experiments, in order to better 
understand both the microsculptural ornaments on the valves and the implications for the taxon-
omy of fossil conchostracans. Future studies should focus on a documentation of different types 
of ornaments, varying between areas of different growth rates within a single valve.  
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on the valve; G) individual 26 days post-hatching, formation of egg cluster 



Late Paleozoic Sedimentary Earth Systems: Stratigraphy, Geochronology, Petroleum Resources 

241 
 

Molin V.А., Novozhilov N. I. (1965). Dvustvorchatye listonogie permi i triasa severa SSSR. Nauka, pp. 116 
Mouraviev F.A., Arefiev M.P., Silantiev, V.V., Balabanov Yu.P., Bulanov V.V., Golubev V.K., Minikh A.V., 

Khaziev R.R., Fakhrutdinov E.I. & Mozzherin V.V. (2015). Monastery ravine section. Stratotype of 
the Urzhumian and Limitotype of the Severodvinian stage. In Type and Reference sections of the 
Middle and Upper Permian of the Volga and Kama river regions, pp. 120–141. 

Schneider J.W., Scholze F. (2018). Late Pennsylvanian–Early Triassic conchostracan biostratigraphy: 
a preliminary approach. Geological Society, London, Special Publications 450, pp. 365–386. 

Scholze F., Schneider J. W. (2015). Improved methodology of conchostracan (Crustacea: Branchi-
opoda) classification for biostratigraphy. Newsletters on Stratigraphy 48 (3), pp. 287–298. 

Webb J.A. (1979). A reappraisal of the palaeoecology of conchostracans (Crustacea: Branchiopoda). 
Neues Jahrbuch für Geologie und Paläontologie Abhandlungen 158, pp. 259–275. 

  


	f0d19575b252588a7dbe787bee46fa0799239a7d616a5c1a39e63348aba07bf7.pdf
	f0d19575b252588a7dbe787bee46fa0799239a7d616a5c1a39e63348aba07bf7.pdf

