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ABSTRACT 

The brachiopod fauna of the Chalonnes Limestone (Armorican Massif, France) is famous 

because of the presence of large, thick-shelled species first described by Oehlert (1881). One 

of these species originally assigned to Pentamerus davyi Oehlert, 1881 is here revised. 

External as well as internal characters of the shell allow its attribution to Zdimir robustus 

(Barrande, 1879), a species from the Trebotov Limestone in the Prague area. This 

reassignment is consistent with an Upper Emsian age for the Chalonnes Limestone. 

Keywords:  brachiopoda, Zdimir, Devonian, Chalonnes Limestone 

 

RESUME 

La faune de brachiopodes du Calcaire de Chalonnes (Massif armoricain, France) est célèbre 

en raison de la présence d’espèces de grande taille à coquille épaisse, décrites pour la 

première fois par Oehlert (1881). L’une de ces espèces (originellement désignée sous le nom 
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de Pentamerus davyi Oehlert, 1881) est révisée dans ce travail. Ses caractères externes et 

internes permettent son attribution à Zdimir robustus (Barrande, 1879), une espèce décrite par 

Barrande dans la région de Prague. Cette attribution est compatible avec un âge Emsien 

supérieur pour le Calcaire de Chalonnes, et renforce les affinités biogéographiques 

bohémiennes des faunes de l’unité de Châteaupanne. 

Mots clés : brachiopodes, Zdimir, Dévonien, Calcaire de Chalonnes 

 

1. Introduction 

 

The Devonian reefal limestones of Chalonnes, in the southern Armorican Massif 

(western France), display an abundant fauna (Le Maître, 1934) essentially consisting of 

stromatoporoids, tabulate and rugose corals as well as a few brachiopods. The latter were first 

described by Oehlert (1881), who recognized three large-sized species, namely Uncites 

galloisi Oehlert, 1881 (up to 7 cm long), Pentamerus davyi Oehlert, 1881 (max. 6 cm long) 

and the giant Amphigenia? bureaui Oehlert, 1881, which can reach 17 cm in length. 

Despite a revision by Le Maître (1932, 1934), who was conservative in keeping the 

same nomenclature as Oehlert (1881), the brachiopods have not been re-investigated since 

their first description. This poses major problems when putting them in a larger-scale context, 

i.e. the Early to Middle Devonian faunas of western Europe. The three large-sized species 

described in the Chalonnes Limestone have not been found in any other place, except perhaps 

in the Palaeozoic from the Graz area in Austria (Heritsch, 1915, 1935). This might be due to 

the description of the same species under different names in other places, or to endemism of 

the Chalonnes species. A taxonomic revision should help solve this issue, as well as the exact 

age of the fauna, because the Chalonnes Limestone is considered to be either Emsian, or 

Eifelian or even Givetian. 

The aim of this paper is to revise one of three large-sized brachiopod species from the 

Chalonnes Limestone, namely Pentamerus davyi. Because we will show that it is a junior 

synonym of Zdimir robustus Barrande, 1879, this enables to suggest an Upper Emsian age for 

the Chalonnes Limestone based on its brachiopod fauna, and once again points its 

biogeographic links with the classic Barrandian area in central Bohemia. 

 

2. Geological setting 
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The stratigraphy of the Palaeozoic sediments in the Ancenis to Chalonnes area has 

recently been revised by Ducassou et al. (2011). Two well-preserved (i.e. faulted and tilted 

but not folded or cleaved) Palaeozoic successions are distinguishable, in the Châteaupanne 

and the Tombeau Leclerc units (Fig. 1). We are only concerned with the former succession, 

which rests unconformably over a Proterozoic basement (Mauges micaschists). Ordovician 

sediments (dated from the Floian to the Katian) are unconformably covered by Devonian 

sediments. The latter are composed of the Chalonnes Limestone succeeded by the Sainte-

Anne Sandstone (Fig. 2). 

The basal member of the Chalonnes Limestone is made of coarse- to fine-grained quartz 

sandstones with interbedded shales (up to 1 m thick). These siliciclastic sediments, dated as 

late Pragian to early Emsian by spores (Strullu-Derrien et al., 2010), have provided a unique 

flora, including one of the oldest wood-bearing plant (Gerrienne et al., 2011; Strullu-Derrien 

et al., 2014; Gerrienne & Gensel, 2016). Above the basal member, bedded then massive 

limestones develop to a thickness of 100 to 200 m. Some beds display abundant 

stromatoporoid and coral associations, while others record rich populations of large, thick-

shelled but poorly diversified brachiopods. The age of this fauna is still largely disputed. 

According to Le Maître (1934), the Chalonnes Limestone is Coblenzian (Emsian) in age. 

Dubreuil & Vachard (1979) described foraminifera and algae and suggested a Givetian age. 

Coen-Aubert (2011) partially revised the coral fauna, and suggested a late Eifelian-early 

Givetian age, although pointing out that a larger time interval could be potentially present in 

the whole thickness of the Chalonnes Limestone. 

Above the Chalonnes Formation, the sandstones rich in volcanic fragments of the 

Sainte-Anne Formation (c. 100m) contain abundant plants (hence their former name of “Grès 

à Psilophytes”) (Ducassou et al., 2009) and rarely, disarticulated brachiopods and crinoids. A 

revision of the most common brachiopod species, Dalejodiscus minor (Roemer, 1850), 

indicates that the sandstones cannot be younger than the early Eifelian (Ballèvre et al. 2010). 

 

3. The brachiopod Pentamerus davyi Oehlert, 1881. 

 

The distribution of Pentamerus davyi in the Chalonnes Formation has been reported 

by Le Maître (1934), who mention its occurrence in two localities, namely Saint-Charles 

quarry in Chaudefonds-sur-Layon (about 150m thick) and Châteaupanne quarry in 

Chalonnes-sur-Loire (about 120-130m thick). In both quarries, brachiopods are unevenly 

distributed within the limestone sequence. In the Châteaupanne quarry, Pentamerus davyi has 



 4

been found in the northernmost (i.e. uppermost) layers, where it is associated to other large, 

thick-shelled, brachiopods (Amphigenia? bureaui). These carbonate layers with shell 

pavements have attracted a lot of attention (Bureau et al., 1910; Couffon, 1910; Le Maître, 

1934), but are unfortunately no more visible today, due to the progress of the quarrying. 

Pentamerus davyi has also been reported from the base and the middle of the succession in 

the Châteaupanne quarry (Le Maître, 1934). It is therefore present in the entire succession of 

the Chalonnes Limestone. 

Our revision relies on the material available in the collections from the Musée des 

Sciences de Laval (where the Oehlert collection is now housed), the Faculté Catholique de 

l’Ouest (Angers), the Natural History Museums of Angers and Nantes and the Université 

Catholique de Lille where Le Maître’s collection is housed. 

 

Systematic palaeontology 

 

 Order Pentamerida Schuchert & Cooper, 1931 

 Superfamily Gypiduloidea Schuchert & LeVene, 1929 

 Family Gypidulidae Schuchert & LeVene, 1929 

 Subfamily Conchidiellinae Rzhonsnitskaia, 1961 

 Genus Zdimir Barrande, 1881 

 Type species. - Porambonites ? robustus Barrande 1879 (= Zdimir solus Barrande 

1881) 

 

 Zdimir robustus (Barrande 1879) 

 Figures 3, 4 and 5 

 

1879 Porambonites ? robustus - Barrande, vol. V, pl. 80, fig. IIa and b, pl. 94, fig. VII. 

1881 Zdimir solus - Barrande, vol. VI, p. 171-172, pl. 292, figs. 17-20. 

1881 Pentamerus davyi - Oehlert, vol. 12, p. 7, pl. V, fig. 10-13. 

1886 Pentamerus davyi Oehlert – Barrois, p. 190-191, pl. V, fig. 4. 

1888 Pentamerus (Zdimir) solus Barrande - Novak, p. 588-590, figs. 1-4. 

1898 Conchidium hassiacum Frank, p. 71, pl. I fig. 1-4 

1900 Pentamerus davyi Oehl. – Bureau, p. 248 fig. 50 

1900 Conchidium hassiacum Frank - Lotz, p. 231-233, pl. IV fig. 1-3 

1927 Uncites gryphus Schl. – Ganichaud, p. 6 
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1934 Pentamerus davyi Oehlert – Couffon, p.71 fig. 49 

1934 Pentamerus davyi Oehlert - Le Maître, p. 59, pl. II, fig. 7-10. 

1934 Conchidium (Pentamerus) davyi Oehlert – Péneau, p. 119. 

1938 ? Conchidium davyi Oehlert – Comte, p. 56. 

1953 Conchidium hassiacum Frank = Pentamerus rhenanus F. Roem. - Kegel, p. 25 

1955 Zdimir solus Barrande 1881- Havlicek, p. 546-548 (Czech text) and p. 653 

(English text), pl. XII figs. 6, 8. 

1959? Conchidium davyi Oehlert – Comte, p. 171, 177, 187, and 393. 

1962 Zdimir robustus (Barrande 1879) - Boucot & Siehl, p. 123-125, pl. 18, figs.1-7. 

1976 Conchidium hassiacum Frank = Pentamerus rhenanus F. Roem - Kegel, p. 27 

1989 Zdimir hassiacus (Frank, 1898) - Struve, p. 138, fig. 25-27 

 Material. 45 more or less complete samples have been examined, including Oehlert’s 

collection housed in the Musée des Sciences de Laval, Université Catholique de l’Ouest (4 

complete samples and 5 dorsal valves), Museum of Angers (3 complete samples and 1 dorsal 

valve), Museum of Nantes (20 samples, including 3 complete samples and 1 section in plane 

of bilateral symmetry, 16 pedicle valves), and Le Maître’s collection housed in the Faculté 

Libre des Sciences et Technologies (Université Catholique de Lille). 

 Types. The material originally used for the description of Pentamerus davyi is 

preserved in the Musée des Sciences de Laval under the numbers ML-PAL-01793 (a 

transverse section, ML-PAL-29295 (an entire specimen corresponding exactly to the one 

drawn by Oehlert (1881) in his original figures 10-11-12) and ML-PAL-29300 (an other 

transverse section, similar to figure 13 of the original publication). 

 Description. Usually large, biconvex and strongly unequivalve, outline subtriangular 

to longitudinally elongate, without ventral sulcus and dorsal fold (Fig. 4). The greatest width 

is near of the midlength. The pedicle valve is always larger than the brachial one, slightly 

longer than wide, displaying an interarea slightly concave with an open delthyrium. The 

prominent beak is incurved over the brachial valve, which is gently convex and subcircular in 

outline. Both valves are covered by fine ribs which increase in number by bifurcations at 

different distances from the beaks (intercalations are not observed). Some external characters 

are quite variable. Specifically, the delthyrium is not always apparent, because it can be 

masked by the beak of the brachial valve. In such cases, the interarea may be difficult to be 

seen. Most samples are nearly symmetrical, although some slight distortions from the bilateral 

symmetry are also clearly seen, especially on the pedicle valve. 
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The internal characters are shown after serial transverse sections of one specimen (Fig. 5). 

The shell of the pedicle valve is thick, composed of an outer lamellar layer and an inner 

prismatic layer. The prismatic layer is thinner than the lamellar layer, and the calcite prims are 

oriented perpendicular to the boundary with the lamellar layer. The thin dental plates 

converge to form a spondylium with an angle of about 80 degrees. The ventral septum 

supporting the spondylium is very short. The shell of the brachial valve is not as thick as the 

one of the pedicle valve and is made, like the cardinalia, by a very thin lamellar layer only. 

The outer plates diverge, the brachial process are short and almost vertical while the inner 

plates are slightly concave separated at their extremities. The length of the brachial lamellae is 

about half the size of shell (Fig. 4-6). 

 Remarks. The studied specimens display typical pentameride internal structures, and 

are assigned to the genus Zdimir on the basis of their strongly biconvex shells, which display 

interareas, contrary to Conchidium and allied genera, external surface covered by fine to large 

ribs that bifurcate irregularly (Rzhonsnistkaia, 1961; Boucot & Siehl, 1962; Carlson et al., 

2002). Other distinctive features of Conchidium are its high ventral septum supporting the 

spondylium almost along the full length of the shell and the dorsally inclined flanges joining 

the bases of the brachial process (e.g. Amsden et al., 1967; Carlson et al., 2002). 

 As explained by Boucot & Siehl (1962), several large-sized and costate pentameride 

species, from strata previously included in the Middle Devonian, were assigned to the Silurian 

genus Conchidium Oehlert 1887 for a long time only on the basis of external features, without 

taking their internal morphology and the presence of well-developed dorsal and ventral 

interareas into account. This issue was partly resolved by Khodalevich (1939), who erected 

the genus Conchidiella Khodalevich, 1939 in order to include large, strongly costate 

pentamerides of “Middle” Devonian age, but still considering the new genus as closely related 

to that of Oehlert. The revision of Zdimir Barrande 1881 by Boucot & Siehl (1962) clearly 

showed that Conchidiella is a junior synonym of Barrande’s genus (see these authors for more 

details). The internal characters (e.g. the very short median septum) of the specimen from 

Châteaupanne here illustrated (Fig. 4-6 and 5) are very similar to those of the specimens from 

Hlubočepy, as illustrated by Boucot and Siehl (1962, plate 18, figs. 1-7). 

It is remarkable that Barrande (1879) and Oehlert (1881) published at about the same 

time the description of the same species, under the different names of Pentamerus davyi and 

?Porambonites robustus (= the type species of Zdimir Barrande, 1881) respectively. The first 

description of Z. robustus by Barrande (1879) was based on a single dorsal valve. Later on, 

Barrande (1881) described and figured Zdimir solus as a bivalve, although stressing some of 
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its morphological characteristics as similar to the pentamerides. Following the death of 

Barrande in 1883, Novak (1888) was able to identify it conclusively as a pentameride 

brachiopod. It follows that Oehlert, even if he knew Barrande’s work at the time he published 

his Pentamerus davyi, was not in a good position for establishing the synonymy. The proposal 

that “?Porambonites” robustus was in fact a dorsal valve of Zdimir solus has been made by 

Boucot & Siehl (1962), with the consequence that Zdimir solus is a junior synonym of Zdimir 

robustus. 

Amongst the species assigned to the genus Zdimir, two main groups are to be 

distinguished. 

The first group (Zdimir gr. hercynicus Halfar, 1879) is characterized by species which 

present rather large ribs and a slightly plicate commissure (P. hercynicus, Z. languedocianus 

de Trommelin & de Grasset in Barrois, 1886a, P. oehlerti Barrois, 1882). Our specimens 

differ from Z. hercynicus by their subtriangular outline and unequivalve profile while it is 

variable and almost equivalve in the latter, but internal characters are similar. Z. 

languedocianus differs from Z. robustus by its subrounded outline, the presence of a 

significant ventral fold and a dorsal sulcus, which are developed near the anterior 

commissure. 

The second group (Zdimir gr. robustus) contains species with numerous thin ribs and 

a rectimarginate commissure (Pentamerus rhenanus Roemer 1856, Porambonites robustus 

Barrande 1879 = Zdimir solus Barrande 1881, Conchidium hassiacum Frank 1898). Our 

specimens clearly belong to this second group, and closely resemble Z. robustus, which 

includes large-sized shell subtriangular in outline and covered by relatively thin ribs. So, the 

specimens from the Chalonnes Formation previously identified as Pentamerus davyi Oehlert, 

1881 cannot be distinguished from Barrande’s species and are herein considered as 

conspecific with the latter.  

Conchidium hassiacum has been recognized since its original description (Frank 1898; 

Lotz 1900) as a species closely related to Pentamerus davyi. Distinguishing criteria, based on 

the single specimen published by Oehlert, were a larger size and a larger number of ribs. 

However, the herein established intraspecific variability of P. davyi does not allow to 

maintain this distinction between the two species. The number of ribs cannot be taken as a 

specific character, because they increase irregularly during the growth of each individual. For 

example, the specimen illustrated by Oehlert (1881) has a length of 27 mm and 25 ribs, 

whereas the specimen herein illustrated (Fig. 4) has a length of 37 mm and 45 ribs along the 
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margin. Based on this criterion, the difference between Pentamerys davyi and Conchidium 

hassiacum vanishes. 

The slight distortions from the bilateral symmetry observed in our specimens are also 

reported in Zdimir robustus from Hlubočepy (Barrande, 1881; Novak, 1888; Boucot and 

Siehl, 1962) and Z. hassiacum from Lindener Mark (Lotz, 1900, fig. 2b; Struve, 1989, fig. 

25). Taking into account the close similarity between Conchidium hassiacum and Pentamerus 

davyi, we may consider that only one species is present in these three localities (Hlubočepy, 

Montjean, and Lindener Mark), and that it should be referred to Zdimir robustus. 

 

4. Stratigraphic distribution of Zdimir in western and central Europe 

 

Previous syntheses have pointed out that Zdimir is known from Europe to China (Chen 

& Liao, 2006; Lu et al., 2017) and Japan (Tazawa, 1988), and that its stratigraphical range is 

limited to the Upper Emsian (serotinus and patulus conodont Biozones) and Early Eifelian 

(partitus Biozone) (Godefroid in Brice et al., 2000). 

 

4.1 Data 
 

A summary of the geographical and stratigraphical distribution of the genus Zdimir in 

Europe is shown on figures 6 and 7. To clarify the uncertainties that are associated with the 

construction of these figures, we would like to make the following comments. 

 

4.1.1. Zdimir gr. hercynicus 

 

 In the Rheno-Hercynian zone, several localities are known from the Ardennes to the 

Harz. In the Ardennes (northern France and southern Belgium) (Fig. 6-1 and 2), Zdimir 

hercynicus is quite abundant, being a characteristic element of the “cultrijugatus fauna”. In 

northern France, Le Maître (1929) listed this species in the Fourmies area. In southern 

Belgium (southern and south-eastern borders of the Dinant synclinorium), Z. hercynicus is 

known only from the late to latest Emsian and occurs within the Hierges, Saint Joseph and 

Eau Noire Formations (Maillieux, 1938, 1941; Lecompte, 1962, 1967, 1970; Godefroid, 1968, 

1971; Bultynk, 1970; Vandenven, 1975; Lessuisse et al., 1979; Godefroid et al., 1994; 

Zapalski et al., 2007). According to Godefroid (1968) and Bultynck (1970), the acme and 

disappearance of Z. hercynicus are recorded in the Eau Noire Formation, and more 
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particularly in the upper half of the disused chronostratigraphic unit Co1b, which is of latest 

Emsian age and located well below the Emsian-Eifelian boundary (see also Bultynck & 

Dejonghe, 2001). 

In the Eifel (Fig. 6-2), the uppermost occurrence of Z. cf. hercynicus is found close to 

the boundary between the Heisdorf and Lauch formations, i.e. the Emsian-Eifelian boundary 

(Struve, 1982, fig. 6). However, a single occurrence has been reported from the Lauch 

Formation (as Conchidium cf. hercynicum) by Krömmelbein et al. (1955, p. 23). 

In the eastern Rheinische Schiefergebirge (Latrop anticline) (Fig. 6-3), Z. hercynicus 

is reported in the Orthocrinus Formation, the latest formation of the Upper Emsian 

(Langenstrassen, 1972; Langenstrassen & Müller, 1982). 

In the Harz Massif (Fig. 6-4), Zdimir occurences are known in the Oberharz, i.e. in 

the Kahleberg Group (e.g. Beushausen, 1900), now divided into several formations (e.g. 

Dahmer, 1946; Zcheked in Hinze, 1971; Mohr, 1993; Buchholz et al., 2008). Halfar (1879) 

described and illustrated Z. hercynicus from the layers (“Obere speciosus-Schichten”) located 

just below the “Calceola-Schiefer”, the basal member of the Goslar Formation (Buchholz & 

Luppold, 2008). The age of this formation was considered until recently as early Eifelian, the 

boundary between the Lower and the Middle Devonian being located into this formation, and 

locally defined by the “corbis-Bank” (Simon et Dahmer, 1954). It is now accepted that it most 

probably belongs to the uppermost Emsian (see discussion in Buchholz et al., 2008, p. 535). 

In the Armorican Massif, Zdimir has been reported in the Central Armorican 

Domain, from the Crozon peninsula to the Laval area (Barrois, 1886c; Collin, 1912; Renaud, 

1942, 1953, 1955). However, these reports are not precise enough in order to check the range 

of Barrande’s genus in the Early to Middle Devonian strata. Precise data on its stratigraphical 

range are from the beds 48 to 55 of the Fret Formation, in the classic locality of Reun ar 

C’hrank (Morzadec, 1983) (Fig. 6-5). The conodont zonation of this section indicates an 

upper Emsian age (serotinus Zone) for the Zdimir occurrences. Another well-located 

occurrence of Zdimir? sp. (Zdimir confirmed in this paper) has been found further east, in the 

lower part of the Marettes Formation, dated as Upper Emsian (Brice, 1981) (Fig. 6-6). 

Zdimir occurrences in the Cantabrian Zone (northwestern Spain) (Fig. 6-13 and 14) 

were first reported by Barrois (1882) as Pentamerus oehlerti, later considered as a synonym 

of Pentamerus hercyniae. The detailed vertical distribution of Zdimir hercynicus by Arbizu et 

al. (1979) has showed its presence in the Middle and Upper Members of the Moniello 

Formation. The latter dates from the Upper Emsian to early Eifelian (Garcia-Alcalde et al., 

2000; García Alcalde, 2015). Zdimir is also reported in the León Province, in the Santa Lucia 
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Formation (Comte, 1936), where it is restricted to the patulus Biozone (García-López and 

Sanz-López, 2002). Further east, in the Central Iberian chains, Zdimir occurrences are 

located in the Ramblar Formation, also of Upper Emsian age (Carls, 1988; Garcia-Alcalde et 

al., 2000). 

 The Devonian succession of the Montagne Noire (Feist, 1985) (Fig. 6-15) also 

yielded representatives of Zdimir (Pentamerus languedocianus de Trommelin & de Grasset 

1877 in Barrois, 1886a; Bergeron, 1889, 1900) in the Cabrières area. The pentamerides come 

from the “Calcaires à polypiers siliceux”, now the Izarne Formation, whose conodont content 

indicates an Emsian to Early Eifelian age (Feist et al., 1985). The rich fauna of the Izarne 

Formation consists of trilobites (Feist, 1977), ostracods (Feist & Groos-Uffenorde, 1979) and 

rugosa (Pedder & Feist, 1998). Unfortunately, the brachiopods have not been revised, and the 

exact location of the pentameride-bearing layers within the Izarne Formation is not known. 

 

4.1.2. Zdimir gr. robustus 

 

 Zdimir robustus is found in the Trebotov Limestone, in the Prague area (Fig. 6-12) 

with the type locality Hlubočepy (Barrande, 1879, 1881; Novak, 1888; Hall, 1893; Havlíček, 

1955). This formation is well dated from the upper Upper Emsian and basal Eifelian, the 

patulus-partitus boundary being located in the uppermost part of the Formation (Chlupáč et 

al., 1979, 1998). 

Two occurrences of Zdimir gr. robustus are known in the south-eastern part of the 

Rhenish Massif (Fig. 6-10 and 11). Firstly, the classic occurrence of Z. rhenanus in the so-

called “Pentamerus Quartzite” (Roemer, 1874; Lotz, 1901; Boucot and Siehl, 1962; Bender, 

2008) is located close to Wetzlar, in the Hörre Unit. The stratigraphical position of the 

Pentamerus Quartzite is difficult to ascertain, because its structural setting is poorly 

understood, and because it does not contain conodonts and/or tentaculites (Bender, 2008). If 

the proposal that the Pentamerus Quartzite results from a secondary silicification of a 

“Greifensteiner Kalk” is followed (Lotz 1901), a latest Emsian-earliest Eifelian age based on 

tentaculites (Alberti, 1985) and trilobites (Kim, 1997) may be assigned to the Pentamerus 

Quartzite. 

Secondly, two isolated occurrences (Kleinlinden and Cleeberg) of Z. hassiacus have 

been reported from the Giessen area (Frank, 1898; Lotz, 1900; Struve, 1989). Their 

stratigraphical position is also difficult to establish. Although the massive limestones from 

this area have been attributed to the Givetian because they were compared to the 
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“Stringocephalen-Kalk”, there is no decisive argument for that, the occurrence of 

Stringocephalus Defrance in Blainville, 1827 in these limestones being doubtful. 

In the Armorican Massif (Fig. 6-8 and 9), close to the studied area, Pentamerus davyi 

has been reported by Barrois (1886b) from the Valet Limestone (Davy, 1884), which belongs 

to the Tombeau Leclerc Unit. This Formation is dated on the basis of tentaculites and 

conodonts from the Upper Emsian (Lardeux & Weyant, 1993). 

 

4.1.3. Other occurrences 

 

 Further east, the well-known Devonian succession of the Graz area (Fig. 6–16), in the 

Eastern Alps (Heritsch, 1915, 1918, 1935; Solle, 1934; Flügel, 1975), have been compared to 

the Chalonnes Formation (Le Maître, 1934, 1935; Heritsch, 1935). Indeed, the reefal deposits 

of the barrandei limestones, now the Plabutsch Formation (Hubmann, 1993, 2003; Hubmann 

& Suttner, 2007), have in common with the Chalonnes Limestone horizons that are 

interpreted as brachiopod pavements. The Zdimir species from these horizons, originally 

named Pentamerus petersi (Hoernes, 1886), are now under revision (Suttner & Chen, 2009). 

The age of the Plabutsch Formation, which is generally considered Eifelian, is difficult to 

establish. However, the recent discovery of rare conodonts at the base of the Plabutsch 

Formation suggests an age ranging from the serotinus to the costatus biozones (Suttner & 

Berkyová, 2009), hence indicating a late Emsian-basal Eifelian age. 

 Z. cf hercynicus has also been reported in northern Morocco (Fig. 6-17), from the 

Chabat Jenanat conglomerates in the Immouzer du Kandar inlier, south of Fès (Brice et al., 

1983; Charrière & Regnault, 1989). This formation is attributed, on the basis of its brachiopod 

fauna, to the Upper Emsian. 

 

4.2 Stratigraphic implications 

 

As shown in figure 7, Zdimir is restricted to the Upper Emsian, and possibly the basal 

Eifelian. However, in Eastern Europe (Ural Mountains), the Brachiopod Zone Zdimir 

pseudobaschkiricus – Punctatrypa sibirica characterizes the patulus and partitus conodont 

Biozones, i.e. the uppermost Emsian and the lowermost Eifelian (Sapelnikov et al., 1995; 

Feist et al., 1997). Boucot & Siehl (1962) pointed out that Zdimir was unknown in the early 

Devonian. However, the international convention on the boundary of the Early to Middle 

Devonian at the base of the partitus Biozone resulted in a transfer to the late Early Devonian 
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of most – if not all - of the “Middle” Devonian occurrences of Zdimir. For example, the 

Trebotov Limestone was considered Eifelian at the time of Boucot and Siehl (1962)’s work, 

but the Emsian-Eifelian boundary is today located in its uppermost part. 

Many occurences of Zdimir are reported as brachiopod pavements in reefal 

environments, and it is highly probable that Zdimir was a reef dweller. Although this 

statement cannot be generalized (some of the Zdimir occurences are in sandstones or 

terrigenous rocks far away from reefs), its ecological preferences have some consequences for 

the biostratigraphical interpretation. Therefore, the temporal range of Zdimir may be bounded 

by the development of the reefs which he was inhabiting, thus lowering its biostratigraphical 

value. Altough we acknowledge that some Zdimir occurrences may occur outside its “normal” 

range (Upper Emsian to Early Eifelian, i.e. serotinus to partitus conodont biozones), it would 

be very unlikely that all over the world the occurrences would belong to this range, except in 

the studied area. 

We thus conclude that the best age estimate for the Chalonnes Limestone is Upper 

Emsian, an age which is fully consistent with (i) that proposed by Le Maître (1934), (ii) the 

late Pragian-early Emsian age deduced from the spore content of the basal member of the 

Chalonnes Limestone (Strullu-Derrien et al. 2010), and (iii) the youngest possible age (Early 

Eifelian) for the overlying Sainte-Anne Formation (Ballèvre et al., 2010). However, a Late 

Emsian age is not consistent with the Givetian age proposed by Dubreuil & Vachard (1979) or 

the late Eifelian – early Givetian age deduced from a revision of the rugose corals by Coen-

Aubert (2011). In the first case, the discrepancy could result from our imperfect knowledge of 

the stratigraphical extent of algae and foraminifera at the time of their publication. In the 

second case, the lack of stromatoporoid-coral reefs of Emsian age in the Ardenne area could 

prevent a full record of the constitutive species, with the consequence of a very low-diversity 

fauna for these groups (Zapalski et al., 2007). Comparing the coral fauna of Chalonnes with 

those of the Ardennes may therefore be misleading. 

 

4.3 Palaeogeographic implications 

 

As regards the palaeogeography of western and central Europe before the Variscan orogeny, 

the following remarks  

1. The Palaeozoic sedimentary sequences of the Chalonnes area (Le Maître, 1934, 1960; 

Lardeux and Cavet, 1994; Ducassou et al., 2009, 2011; Ballèvre et al., 2010) are 

clearly distinct from those of the Central and Northern Armorican domains (e.g. 
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Robardet et al., 1994). Specifically, a major difference is recorded during the Silurian 

and Early Devonian. The marine sedimentation proceeds uninterrupted in the Northern 

and Central-Armorican Domains from the Silurian to the Emsian (e.g. Morzadec et al., 

1988). On the contrary, the Chalonnes area records uplift and erosion of a land 

surface, colonized by the early plants (Strullu-Derrien et al., 2010), and then inundated 

by a shallow sea from the Pragian to early Emsian. The growth of the Emsian reefal 

carbonate platform ended suddenly with the arrival of a large amount of detrital 

terrigenous material from a nearby land, also colonized by early plants (Ducassou et 

al., 2009, 2014). 

2. The Devonian faunas (like the earlier Ordovician faunas, out of scope of this paper) 

have Bohemian affinities (Le Maître, 1934, 1960). Revision of the brachiopod 

Pentamerus davyi, a key element of the Emsian fauna in the Chalonnes Limestone, 

and its attribution to Zdimir robustus, emphasizes once again this statement. The 

“Armorican” affinities of the exotic slices in the Wetzlar and Giessen area (Oczlon, 

1994; Franke & Oncken, 1995; Plusquellec & Jahnke, 1999; Franke, 2000; Huckriede 

et al., 2004; Doublier et al., 2012) should be compared, not to the Central- and North 

Armorican successions, but to those from the Chalonnes area. 

 

6. Conclusions 

 

Reassignment of Pentamerus davyi Oehlert, 1881 from the Chalonnes Formation 

(Armorican Massif) to Zdimir robustus (Barrande, 1879) has two major consequences. Firstly, 

it allows to propose an Upper Emsian age for the Chalonnes Limestone based on its 

brachiopod fauna, an age consistent with other estimates. Secondly, the occurrence of Zdimir 

robustus suggests close links between the Chalonnes area and central Bohemia, possibly also 

with the source of the “exotic slices” now found in the Wetzlar and Giessen area. 
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Figure captions. 

 

Fig. 1. Location of the studied area. 

Localisation de la région étudiée. 

 

Fig. 2. Stratigraphy of the Châteaupanne Unit (modified from Ducassou et al., 2011). 

Stratigraphie de l’unité de Châteaupanne (modifié d’après Ducassou et al., 2011). 

 

Fig. 3. Original figurations of: (a)  ?Porambonites robustus (Barrande, 1879, pl. 80, fig. II), C. Zdimir solus 

(Barrande, 1881, pl. 292, figs. 17-20) and C. Pentamerus davyi (Oehlert, 1881) (L = 27 mm, w = 25 mm, t = 16 

mm). Following the revision made by Boucot and Siehl (1962), the first two are considered as a brachial and 

peduncular valve, respectively, of the same species, Zdimir robustus. Note the exceptional preservation of the 

sample drawn by Oehlert as compared to those from Bohemia. 

Figurations originales de : A. ?Porambonites robustus (Barrande, 1879, pl. 80, fig. II), B. Zdimir solus 

(Barrande, 1881, pl. 292, figs. 17-20) et C. Pentamerus davyi (Oehlert, 1881) (L = 27 mm, w = 25 mm, t = 16 

mm). Selon la révision effectuée par Boucot et Siehl (1962), les deux premiers taxons sont considérés comme 

étant la valve brachiale et pédonculaire, respectivement, de la même espèce, Zdimir robustus. On notera la 

préservation exceptionnelle de l’échantillon dessiné par Oehlert, par comparaison avec ceux de Bohême.  

 

Fig. 4. Photographs of Zdimir robustus from the Chalonnes Formation, Châteaupanne quarry. Sample 75269-1 

(L = 37 mm, w = 33 mm, t = 24 mm): A. Pedicle valve; B. brachial valve ; C. frontal view; D. profile view. 

Sample 75269-2 (L = 30 mm, w = 28 mm, t = 19 mm): E. internal mold in profile; F. brachial view. Both 

samples are housed in the collections from the Université Catholique d’Angers. 

Photographies de Zdimir robustus de la Formation de Chalonnes, carrière de Châteaupanne. Spécimen 75269-

1 : A. valve pédonculaire ; B. valve brachiale ; C. vue frontale ; D. vue de profil. Spécimen 75269-2 : E. vue de 

profil ; F. vue brachiale d’un moule interne. Ces deux échantillons sont conservés dans les collections de 

l’Université Catholique d’Angers. 

 

Fig. 5. Ser ia l  t r a n sv er se sec t io n s  o f  Zdimir robustus (spec imen  f r o m t h e  c o l l ec t io n  o f  t h e  

Mu seu m d es Sc ien c es Na t u r e l l es d ’An g er s  MHNAn .2014.0.100 (L = 27,6 mm, w  = 26,5 mm, t  = 

20,5 mm). Dist a n c es a r e in  mm f r o m t h e t o p o f  t h e ven t r a l  u mbo . Th e sh el l  is  c u t  a c r o ss  

by  a  f ew  c a l c it e  v e in s  (wh it e). Th e d a sh ed  l in e emph a sizes t h e bo u n d a r y  bet ween  t h e 

ex t er n a l  l a mel l a r  a n d  in t er n a l  pr isma t ic  l a y er s. 

Sections transversales sériées de Zd imir  r o bu st u s d’après un spécimen du Musée des Sciences Naturelles 

d’Angers MHNAn.2014.0.100 (L = 27,6 mm, w = 26,5 mm, t = 20,5 mm). Les distances sont mesurées en mm 

depuis le sommet du crochet ventral. La coquille est reecoupée par quelques veines de calcite (blanc). La ligne 

tiretée indique la position de la limite entre les couches externes lamellaires et interne prismatique de la 

coquille.  

 

Fig. 6. Geographical distribution of Zdimir occurrences in western and central Europe (see text for references). 
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Distribution géographique du genre Zdimir en Europe occidentale et centrale (les sources sont données dans le 

texte pour chaque localité). 

 

Fig. 7. Stratigraphical distribution of Zdimir occurences in western and central Europe. The diverse columns are 

referred to numbers that are reported on figure 6. Zdimir o c c u r r en c es in  sec t io n s t h a t  h a v e been  

d a t ed  u sin g  c o n o d o n t s  a n d /o r  t en t a c u l it id s a r e sh o wn  in  b l a c k , o t h er w ise t h ey  a r e 

d ispl a y ed  in  g r ey  (e .g . Ch a l o n n es a n d  Pl a bu t sc h  f o rma t io n s). Th e v er t ic a l  ex t en t  o f  

Zdimir in  a  spec if ic  c o l u mn  (i.e . t h e h e ig h t  o f  t h e bl a c k seg men t ) is  e it h er  r est r ic t ed  t o  

it s  k n o wn  r a n g e in  a  spec if ic  f o r ma t io n  (e .g . t h e Mo n ie l l o  Fo r ma t io n  a c c o r d in g  t o  

Ar bizu  et  a l ., 1979), o r  t a k en  (c o n ser v a t iv e l y ) a s t h e wh o l e f o r ma t io n  wh en  it s  v er t ic a l  

d is t r ibu t io n  w it h in  t h is  f o r ma t io n  is  n o t  k n o wn  (e.g . t h e Tr ebo t o v  Limest o n e). Th is  

ma x imizes t h e u n c er t a in t ies a sso c ia t ed  w it h  t h e v ert ic a l  d is t r ibu t io n  o f  Zdimir. For sake 

of reference, key conodont- biozones are displayed on the rigth of the figure. 

Distribution stratigraphique du genre Zdimir en Europe occidentale et centrale. Les chiffres en tête des 

différentes colonnes se rapportent aux localités de la figure 6. Les gisements de Zdimir ayant été datés avec des 

conodontes et/ou des tentaculites sont indiqués en noir ; ceux où un calage biostratigraphique indépendant n’a 

pu être réalisé sont en gris (par ex. formations de Chalonnes et Plabutsch). L’extension verticale de Zdimir dans 

une colonne donnée (la longueur du segment noir ou gris) représente soit son extension au sein de cette 

formation quand elle est connue, soit, par défaut, la totalité de la formation dans laquelle Zdimir a été observé 

(par ex. le Calcaire de Trebotov). Cette procédure maximise les incertitudes sur l’extension verticale du genre 

Zdimir. Les biozones de conodontes sont rappelées, pour mémoire, en marge droite du tableau. 

 


















