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The Middle Eifelian trilobite fauna of the Belgian Ardennes shows close affi nities with that of the Ger-

man Eifel. Two trilobite taxa are recorded from Middle Eifelian strata near the town of Jemelle, on the 

southern border of the Dinant Synclinorium, Belgium. Kettneraspis bayarti sp. nov. is closely related to 

Kettneraspis elliptica (Burmeister) from the Middle Eifelian of the Rhenish Slate Mountains. Ceratarges cf. 

armatus (Goldfuss) is also described on the basis of a single pygidium. The odontopleurid Charybdaspis 

Basse is considered a junior subjective synonym of Radiaspis Richter & Richter. The lichid Rhenarges 

Basse is briefl y discussed and regarded as a junior subjective synonym of Akantharges Phleger.
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Introduction

 Middle Eifelian outcrops along the southern border of the Dinant Synclinorium are 

generally rich in trilobites, both individuals and species. Recent fi eldwork by the author 

and examination of trilobites in the old Maillieux collections (Institut royal des Sciences 

naturelles de Belgique, Brussels) indicate close affi nities between Middle Eifelian trilo-

bite faunas of the Belgian Ardennes and those of the German Eifel. Among the genera 

identifi ed in common so far are Asteropyge, Astycoryphe, Cornuproetus, Cyphaspis, Dohm-
iella, Eifl iarges, Geesops, Gerastos, Harpes, Phacops sensu stricto and Radiaspis, all of which 

have type species that were originally described from Middle Eifelian strata in the Eifel. 

Many trilobite taxa from the Ardennes and Eifel are clearly related beyond a generic 

level and some are even considered to be conspecifi c (e.g., Richter & Richter, 1919, 1956; 

Struve, 1992, pp. 534, 535; Magrean & van Viersen, 2005). The Belgian material is com-

monly inadequately preserved as distorted internal moulds. Associated external 

moulds, if available, do not always yield many details about the original dorsal mor-

phology of the specimens as the majority are of poor quality.

 Between 2002 and 2004, the author collected trilobite material from Middle Eifelian 

outcrops near the town of Jemelle. Several comparatively well-preserved specimens are 

described and assigned here to Kettneraspis bayarti sp. nov. and Ceratarges cf. armatus. 
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The material that belongs to the new species comprises mostly internal and external 

moulds of disarticulated body parts, whereas the discovery of an articulated cephalo-

thorax has permitted the unambiguous association of the loose cranidia and librigenae 

that were found. The cephalothorax is preserved as an internal mould in a soft, fi ne-

grained limestone. The associated external mould shows additional details of the thor-

ax and posterolateral parts of the cranidium although it is too fragile to prepare a sili-

cone cast of without severely damaging it; the same applies to the external moulds of 

pygidia that were collected. Because the cephalic parts are obviously all conspecifi c, it 

is conservative to assume that the pygidia of Kettneraspis that were collected also belong 

to the new species, as they are all identical.

Location and stratigraphy

 Embankment west of the Jemelle railway station, southern border of the Dinant 

Synclinorium, Belgium (see Fig. 1). At this locality, the Jemelle Formation (Polygnathus 
partitus – Polygnathus ensensis conodont Zone according to Bultynck et al., 2000; Bul-

tynck & Dejonghe, 2002) is comprised in ascending order the Station (40 m), Cimetière 

(110-115 m) and Chavées (190 m) members. The Chavées Member consists of shale 

beds, and argillaceous and crinoidal limestones. It yields a rich macrofauna, comprising 

solitary and tabulate corals, crinoid ossicles, brachiopods, bivalves and trilobites (Gode-

froid, 1991). This unit is comparable in age to the upper part of the Ahrdorf Formation 

of the German Eifel (Magrean & van Viersen, 2005, p. 88, table 1) and is the origin of the 

trilobite material described herein.

Systematic palaeontology

 All specimens described below are housed in the Nationaal Natuurhistorisch Mu-

seum, Leiden (RGM). One further specimen is housed in the Institut royal des Sciences 

Fig. 1. Embankment west of the Jemelle railway station, Belgium, indicated by a circle. Inset shows posi-

tion of main map (×) within Belgium.
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naturelles de Belgique, Brussels (abbreviated IRSNB). Terminology used follows Tho-

mas & Holloway (1988), Whittington & Kelly (1997) and Ebach & Ahyong (2001, fi g. 3). 

The abbreviation ‘PPB’ is employed to refer to the thoracic posterior pleural band. The 

terms ‘sag.’ (sagittal) and ‘tr.’ (transverse) are used in reference to directions along the 

axial line of the body and at right angle to this line, respectively. The term ‘exsag.’ (ex-

sagittal) is used to refer to directions parallel to the axial line of the body.

Family Odontopleuridae Burmeister, 1843

Subfamily Odontopleurinae Burmeister, 1843

Genus Kettneraspis Prantl & Přibyl, 1949

 Type species – Acidaspis pigra Barrande, 1872, from the Acanthopyge Limestone (Eife-

lian) of Konĕprusy, Czech Republic, by original designation.

 Remarks – Ramsköld & Chatterton (1991) revised the polyphyletic genus Leonaspis 

and assigned most of its species to Kettneraspis. Three groups were recognised of the 

latter genus. The largest of these consisted of a crown group (“Kettneraspis 8 spp.”) and 

a stem group (Kettneraspis tuberculata tuberculata (Hall) and Kettneraspis williamsi type A 

of Campbell, 1977), and added to that a number of species including Kettneraspis ellip-
tica (Burmeister) and Kettneraspis reetae Ramsköld & Chatterton. Together, these taxa 

were tentatively assumed to form a monophyletic clade; character state 17:2 (two or 

more dorsal spines on the genal spine) was considered a possible synapomorphy. Ad-

rain & Ramsköld (1997) reassigned fi ve species of Ramsköld & Chatterton’s 8 spp. 

group to their new genus Edgecombeaspis and discussed potential apomorphies of Kett-
neraspis sensu stricto that still require testing in broad analysis (p. 239). The remaining 

three species were recognised as the Kettneraspis cf. williamsi group to which K. reetae 

was added. Currently, much of the ingroup structure of Kettneraspis remains unclear 

and positioning of the stratigraphically late species K. elliptica and K. bayarti sp. nov. 

within the genus is diffi cult apart from their obvious close relationship. The position of 

Kettneraspis aries (Richter & Richter) from the Ahrdorf Formation of the Eifel is particu-

larly ambiguous since it is only known from scanty material. Besides features common 

to all three species, K. aries shares with K. elliptica alone a median glabellar lobe that 

scarcely widens anteriorly and that bears comparatively widely distributed tubercles, 

and two larger tubercles on the posterolateral cranidial border. However, the lack of 

material impedes a detailed comparison of K. aries with the other two at this time.

 Kettneraspis was previously assumed to have become extinct at the end of the Eife-

lian (e.g., Ramsköld & Chatterton, 1991). Recent records by Basse (2004) from the Rhenish 

Slate Mountains show that it persisted until the middle part of the Givetian, although 

by then it had become rare. Like that of many other odontopleurids (Chlupáč, 1994), the 

demise of Kettneraspis is probably related to the mid-Givetian Taghanic event.

 Previous records of Kettneraspis from Belgium were made by Maillieux (1919, 1933, 

1938) and Asselberghs (1946), who both believed exclusively to have found the charac-

teristically Middle Eifelian species K. elliptica. The material on which these records were 

based was actually collected from both Emsian and Eifelian strata, and thus should be 

reexamined. Unfortunately, the whereabouts and type numbers of the material were 

not specifi ed by either one of these authors.
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Kettneraspis bayarti sp. nov.

Pl. 1, fi gs. 1-4, 6; Figs. 2, 3.

? 1919 Acidaspis cf. elliptica (Burmeister); Maillieux, p. 54.

? e.p.  1933 Acidaspis elliptica; Maillieux, p. 70 [non p. 62].

? 1938 Acidaspis elliptica (Burmeister); Maillieux, p. 27.

non 1946 Acidaspis elliptica Burmeister; Asselberghs, p. 338.

 Holotype – RGM 211 460, internal mould of articulated cephalothorax with associated 

external mould.

 Paratypes – RGM 211 461, 211 462, two internal moulds of cranidia with associated 

external moulds plus silicone casts; RGM 211 464, internal mould of a librigena with 

associated external mould plus silicone cast; RGM 211 463, internal mould of a single 

pygidium. 

 Other material – RGM 211 468, internal mould of a cranidium; RGM 211 466, internal 

mould of a pygidium; RGM 211 465, 211 467, external moulds of two pygidia; all from 

type locality and horizon.

 Type locality – Embankment west of the Jemelle railway station, Belgium (see above).

 Type horizon – Jemelle Formation (Chavées Member), Middle Eifelian.

 Etymology – Bayart, an ancient mythical animal of the Ardennes.

 Diagnosis – Anterior border furrow absent medially in front of main body of median 

glabellar lobe. Posterolateral cranidial border bearing three large and several randomly 

scattered smaller tubercles. Long median occipital spine with broad (sag. and tr.) base. 

Pygidium with medial border spine pair proximally wider (tr.) than third border spine 

pair (counting abaxially).

 Description – Cephalon: Anterior margin slightly protruding medially. Anterior 

border bearing eleven, elongated (tr.) border tubercles. Anterior border furrow only 

developed as a shallow, wide (exsag.) depression in front of abaxially protruding ante-

rolateral parts of median glabellar lobe; anteromedial margin of median glabellar lobe 

smoothly continuing into equally elevated anterior border and not separated from the 

latter by a furrow. Anterior branch of facial suture mostly exsagittal; slightly convergent 

anteriorly towards α. Eye ridge weakly arched abaxially; in anterior view separated 

from median glabellar lobe by distinct furrow; bears several tubercles, the majority on 

posterior half. Median glabellar lobe rectangular posteriorly, with widely rounded an-

terior margin; widening proportionally anteriorly, in dorsal view from about half-way 

(exsag.) along L2; in lateral view its outline transcribes more or less a quarter circle; 

surface covered with numerous, randomly scattered tubercles of varying size. L2 ovoid 

(exsag.), slightly more infl ated than L1; tubercles more densely arranged than those on 

median glabellar lobe. L1 tongue-shaped, verging to subtriangular; narrowing (tr.) pos-

teriorly; ornament mostly similar to that of L2; posteromedial margin always bearing 
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a single tubercle. Longitudinal furrow distinctly incising anterior widened part of 

median glabellar lobe; deep and pit-like at junction with S1. Axial furrow smoothly 

rounded in section; deepening and narrowing (tr.) only from frontal part of L2 towards 

anterior pit. Posterior area with dense tuberculation. Posterolateral border bearing sev-

eral, randomly arranged, small tubercles and three additional, much larger, central (ex-

sag.) tubercles: one positioned posterior (exsag.) to abaxial margin of eye, a second one 

on the lateral extremity near the genal spine, a third one in between. Occipital furrow 

shallow, but distinct anteriorly behind median glabellar lobe; posteriorly poorly demar-

cated, in lateral view continuing uninterruptedly into occipital ring and median spine. 

Occipital ring anteriorly bearing a widely rounded half circle of about seven tubercles; 

posterior margin bearing two tubercle pairs. Base of long occipital spine broad (sag. and 

tr.); occupying entire length (sag.) of occipital ring; proximally moderately dorsally ori-

ented; distally pointed posteriorly about 20° from horizontal in lateral view and slight-

ly decreasing in size. Hypostome covered with closely spaced, fi ne granules; without 

posterolateral spines (see Fig. 2).

 Librigenal fi eld with closely spaced tubercles high on eye-stalk, otherwise tubercles 

scarce. Eye higher than wide; subhemispherical. Thirteen border spines that widen dis-

tally. At least three epiborder tubercles, positioned directly above border spines 4, 6 and 

9 (counting from posterior). Genal spine bearing two dorsal spines.

Fig. 2. External mould of hypostome of Kettneraspis bayarti sp. nov. (RGM 211 460) from the Jemelle 

Formation (Middle Eifelian) of Jemelle. Scale bar represents 1 mm.
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 Thorax: Axis cylindrically vaulted; slightly wider (tr.) than pleural region (exclud-

ing spines); posterolateral parts of axial rings showing remains of tubercles. PPB (pos-

terior pleural band) 1 to 3 with a central (exsag.) tubercle near the fulcrum; no evidence 

of a tubercle near the rachis on PPB 1 and 2, probably also on PPB 3; PPB 4 to 8 bearing 

two central (exsag.) tubercles, one near the rachis, the other near the fulcrum. PPB 1 and 

2, and especially their pleural spines, weakly developed compared to remaining PPB 

and spines; third PPB and spine better developed than 4 to 8. Long, posterolaterally 

bent pleural spines associated with PPB 3 to 8.

 Pygidium: Broadly rounded; more than twice as wide (tr.) as long (sag.). Two tuber-

cles present on anterolateral part of the pygidium (see Fig. 3). First axial ring deeply 

(sag.) incised posteriorly by distinct pseudo-articulating half ring. Second axial ring 

bearing a single tubercle pair. Postaxial fi eld elevated medially to form a longitudinal 

band that bears a single tubercle pair. Pleural ridge transversally oriented proximally, 

then sharply fl exed posteriorly; bearing a single tubercle just posterior of fl exure; dis-

tally runs more or less exsagittally. Two medial spines between slightly diverging major 

Fig. 3. Schematic drawing of the pygidium of Kettneraspis bayarti sp. nov. from the Jemelle Formation 

(Middle Eifelian) of Jemelle. Length and distal morphology of spines approximate. Scale bar represents 

2 mm.
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border spines. Three pairs of lateral spines. Single tubercle present centrally on base of 

the lateral spine abaxial to major border spine, adaxially on base of major border spine, 

near adaxial margin of base of medial spine.

 Discussion – The right side of the eighth pleural rib pair is posteriorly enclosed by 

matrix which either means that a ninth pleural rib became disarticulated with the py-

gidium prior to fi nal burial or that it was never there in the fi rst place. Although Kett-
neraspis sensu stricto usually has a thorax consisting of nine segments, K. williamsi (Whit-

tington) from the Haragan and Bois d’Arc formations of Oklahoma has eight segments 

in three out of four of its types (see, e.g., Ramsköld & Chatterton, 1991, pp. 340, 341). If 

the Belgian species actually has a thorax with only eight segments then this condition 

was developed in Kettneraspis at least twice and possibly independently, because of the 

stratigraphic separation of both species and the lack of any known morphologically 

intermediate form.

 Occipital spines are known in Kettneraspis from a number of species, including K. 
tuberculata tuberculata (Hall), K. tuberculata favonia (Haas), Leonaspis (Leonaspis) ruderalis 
of Přibyl & Vanĕk (1966) (regarded as Kettneraspis sp. herein), K.? aculea (H. Alberti) 

and, more rarely, K. elliptica (see Richter, 1909, p. 50; Ramsköld & Chatterton, 1991, p. 

358), although commonly they are inadequately preserved. Only in Edgecombeaspis are 

elongate occipital spines typical of most species. In K. bayarti the full length of the oc-

cipital spine and the morphology of its distal part remain unknown as it is broken off 

in all specimens. As preserved, its length (excluding its base, measured from the pos-

terior margin of the occipital ring) is about half that of the median glabellar lobe. It 

resembles the occipital spine in one of the cranidia of Leonaspis (Kettneraspis) elliptica of 

Ormiston (1967, pl. 5, fi g. 7) from the Early to lower Middle Devonian (see, e.g., Rong-

Yu & Jones, 2002, p. 650, fi g. 2) Blue Fiord Formation of the Canadian Arctic Islands 

(regarded as Kettneraspis sp. herein). Closest to the occipital spine of the new species is 

that of K. tuberculata favonia from the Early Devonian Wenban and Rabbit Hill lime-

stones of central Nevada. In both taxa, the occipital furrow is indistinct, the median 

spine is very similarly shaped and its base occupies the entire sagittal length of the oc-

cipital ring. In the subspecies of Haas (1969, p. 652, text-fi g. 4) distally it does not curve 

towards the horizontal; rather, it retains its initial dorsal direction. Also, it is shorter 

than the occipital spine of the Belgian species.

 Richter (1909, p. 53) reported two or three pairs of pygidial lateral border spines in 

topotypical specimens of K. elliptica and, additionally, a small fourth spine pair near the 

anterolateral corner in one specimen. Probably, this fourth spine pair is, in fact, part of 

the bifi d anteriormost spine pair that was observed in the same species by Bruton (1968, 

p. 30). In none of the specimens of K. bayarti is the anteriormost spine pair completely 

preserved. All show a total of three pairs of lateral spines, but it is unclear whether the 

anteriormost pair is bifi d. Three pairs of lateral spines are assumed for K. elliptica, follow-

ing Bruton (1968) and Ramsköld & Chatterton (1991). The bifi d spines are only visible 

if the pygidium or adjacent thoracic segment is displaced (see Bruton, 1968, p. 30) or if 

the pygidium is fully prepared (cf. Basse, 2004, pl. 47, fi g. 598), and the lack of these 

conditions may have led Richter to premature conclusions. 

 The new species shares a number of cephalic features with K. elliptica which include 

the median glabellar lobe outlining a quarter circle in lateral view; the comparable size 
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and shape of the lateral glabellar lobes; the occipital ring bearing two pairs of tubercles 

on its posterior margin; two dorsal spines on the genal spine; and tubercles on the 

librigenal fi eld concentrated below the eye. Furthermore, both species show epiborder 

tubercles above border spines 4, 6 and 9 (at least), which suggests close alliance. The 

cephalon of K. bayarti is readily distinguished from that of K. elliptica mainly by its more 

numerous tubercles on the median and lateral glabellar lobes, and librigenal fi eld; the 

absence of a border furrow medially in front of the rectangular main body of the me-

dian glabellar lobe; the signifi cantly wider (tr.) anterior part of the median glabellar 

lobe; the much better developed occipital spine, the base of which occupies most of the 

occipital ring and always reaches its posterior margin; and three prominent tubercles 

on the posterolateral cranidial border, as against two in K. elliptica (just adaxial of the 

two tubercles that are visible here in K. elliptica [cf., e.g., Ramsköld & Chatterton, 1991, 

p. 360, fi g. 9; Basse, 2004, pl. 47, fi g. 600] is a third one in K. bayarti). The neotype of K. 
aries (cf. Basse, 2004, pl. 48, fi g. 607) shows a third tubercle adaxial of the other two, on 

its right posterolateral cranidial border. It is obviously much smaller and positioned 

further anteriorly, and is likely to be one of the randomly positioned smaller tubercles 

in this area of the cranidium.

 The thorax of the Belgian species appears to be principally different from K. elliptica 

in lacking a central (exsag.) tubercle on the adaxial parts of at least the anterior two PPB. 

Such tubercles may be asymmetrically present in Kettneraspis. A well-preserved, articu-

lated specimen of K. tuberculata tuberculata (Hall) illustrated by Whiteley et al. (2002, pl. 

34) (due to a print error the captions of plates 34 and 35 were switched, according to 

G.J. Kloc, pers. comm., summer 2005) features tubercles positioned near the rachis on 

the fourth and fi fth PPB exclusively on the right thoracic pleural lobe; on the left side 

they are absent. The dislocation of the right pleural lobe and the angle from which the 

photograph was taken make it somewhat diffi cult to observe these differences. How-

ever, G.J. Kloc (pers. comm., summer 2005) was able to corroborate that they are asym-

metrically present. The holotype of K. bayarti lacks these two tubercles on both sides, 

hence their absence is assumed to be true to this species.

 The pygidium of K. bayarti is mostly similar to that of K. elliptica in the arrangement 

of its tubercles and spines although it seems to be less variable than the German species. 

Kettneraspis elliptica has one or two tubercles on the elevated postaxial band (already 

observed by Richter, 1909, p. 53, in topotypical material; also compare Basse, 2004, pl. 

47, fi g. 597, pl. 48, fi g. 601, therein on specimens from both the Eifel and Sauerland), 

whereas the new species appears to have two. The pygidium of K. bayarti is readily 

distinguished from that of K. elliptica in having a medial spine pair that is proximally 

wider (tr.) than the border spine pair abaxial to the major border spine pair. In the Ger-

man species exactly the opposite is the case (cf. Basse, 2004, pl. 47, fi gs. 598-600, pl. 48, 

fi gs. 601, 605).

 Distribution – Type locality and horizon only.

Genus Radiaspis Richter & Richter, 1917b

 Type species – Arges radiatus Goldfuss, 1843, from the Ahrdorf Formation (Eifelian) of 

the Eifel, Germany, by original designation.
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 Synonyms – Xanionurus Whittington & Campbell, 1967 (according to Chatterton & 

Wright, 1986); Charybdaspis Basse, 1998 (according to Santel, 2001; also see below). 

 Discussion – The holotype of Radiaspis radiata is a pygidium with sixteen border 

spines. Basse (1998) pointed out that the majority of specimens from the Eifel that had 

previously been assigned to R. radiata (e.g., Richter & Richter, 1930, p. 33, fi g. 2a) actu-

ally have fourteen border spines, and so he assigned these to a new genus, Charybdaspis. 

According to Santel (2001), who discussed the genera Radiaspis and Xanionurus in de-

tail, the differences between Charybdaspis and Radiaspis that were given by Basse (1998) 

are insuffi cient for generic separation. Jell & Adrain (2003) were in agreement with San-

tel and considered Charybdaspis a junior subjective synonym of Radiaspis. Magrean & 

van Viersen (2005), who recorded several pygidia and an articulated specimen of the 

type species of Charybdaspis, C. comes Basse, from the Jemelle Formation of Belgium 

(same locality and horizon as those of Kettneraspis bayarti in the present paper), recog-

nised it as a distinct species and reassigned it to Radiaspis following Santel and Jell & 

Adrain. However, Basse (2004) subsequently retained Charybdaspis, despite the claims 

of Santel (2001), and the lack of further substantial evidence to support its retention.

 Basse (1998, 2004) attached great signifi cance to thoracic morphology in distinguish-

ing between Radiaspis and Charybdaspis. Auxiliary spines on the distal extremities of the 

pleurae were claimed to be fused with the pleural spines exclusively in Charybdaspis and, 

indeed, these spines are fused in C. comes. However, at least one undescribed species 

from the Moroccan Devonian clearly has fourteen pygidial border spines, but separate 

thoracic pleural and auxiliary spines (see Fig. 4). Thus, the latter character appears to fail 

as a diagnostic feature of Charybdaspis. The present author is aware that probably no 

material of the Moroccan species is currently available, apart from specimens in private 

collections, to provide evidence for separate thoracic pleural and auxiliary spines in at 

least one species that might be assigned to Charybdaspis. Nevertheless, because articu-

lated carapaces of Radiaspis and Charybdaspis are known from only a few species, the use 

of differences in thoracic morphology to distinguish between these genera is weak and 

of little practical value until the thoraxes of more species become known.

 The other major thoracic difference that was described by Basse (1998, 2004) is that 

the fi rst seven pleural spines pairs in R. radiata curve strongly ventrally and usually also 

posteriorly, nearly exsagittally, as against smoothly and widely curved posteriorly C. 
comes. However, a reconstruction showing this feature in R. radiata was based on a se-

verely distorted internal mould of a carapace (Basse, 2004, pl. 49, fi g. 622). Also, only a 

single fragmentary thoracic segment of R. radiata was additionally described and illus-

trated. This fragment is possibly conspecifi c, although uncertain. The only other tho-

racic material of R. radiata that was examined was a tentatively assigned, non-fi gured 

fragment. Basse’s interpretation of the thorax of R. radiata might be correct, but more 

material is needed to assess this.

 The difference claimed by Basse (1998, 2004) between the pygidia of both genera is the 

number of border spines. Santel (2001), referring to Křiž & Pek (1974, p. 179) and to per-

sonal communication with D.L. Bruton, suggested that the taxonomic value of the number 

of pygidial border spines in Radiaspis is restricted to the species level. Furthermore, claims 

exist that this number is variable within some Radiaspis species; according to Basse (2004), 

both Radiaspis formosa Prantl & Vanĕk and Radiaspis miranda Vanĕk are known both from 
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Fig. 4. Reconstruction of Radiaspis sp. from the Devonian of Morocco. Scale bar represents 10 mm.
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specimens with twelve and fourteen pygidial border spines. If these specimens represent 

holaspides, then the number of pygidial border spines might best be regarded as gener-

ally having limited taxonomic value in Radiaspis, thus making it an unreliable character 

for distinguishing between Radiaspis and Charybdaspis.

 It is possible that Radiaspis sensu lato with all of its presently included species is 

polyphyletic. The genus should be subjected to a large-scale phylogenetic analysis that 

includes Silurian and Devonian species from North Africa, western Europe and North 

America, probably with a species of Diacanthaspis as the outgroup (pers. comm. with 

J.M. Adrain, spring 2004; see Magrean & van Viersen, 2005). A broad analysis would 

also clarify the taxonomic positions of early taxa such as Radiaspis pecten Santel from the 

Silurian of the Carnic Alps, a species with twenty pygidial border spines. Until then, it 

remains unclear whether Basse’s fourteen-spined and sixteen-spined groups are valid 

or whether other characters should weigh heavier in analysis. Consequently, at present 

there are no grounds to maintain Charybdaspis.

Radiaspis comes (Basse, 1998)

* 1998 Charybdaspis comes Basse, pp. 86, 87, pl. 13, fi gs. 2, 3.

 2001 R. comes (Basse); Santel, p. 149.

v 2004 Charybdaspis comes Basse; Basse, pp. 132-134, pl. 49, fi gs. 631-634.

v 2005 Radiaspis comes (Basse); Magrean & van Viersen, pp. 89, 90, pl. 2, fi gs. 1-5.

 Material – IRSNB a12614, internal mould of an articulated carapace, fi gured by Ma-

grean & van Viersen (2005, pl. 2, fi gs. 1, 2); from locality VML004, Jemelle, Jemelle For-

mation (Middle Eifelian).

 Discussion – The specimen shows the smoothly and widely posteriorly curving thor-

acic pleural spines very well. The reconstruction of Radiaspis comes by Basse (2004, p. 

134, fi g. 10) has the anterior pleural spine pairs curving anteriorly. In the Belgian speci-

men only the anteriormost pair of pleural spines is oriented slightly anteriorly, which is 

due to a slight dislocation of this thoracic segment. A similar situation seems to be the 

case in the articulated carapace from the Eifel (Basse, 2004, pl. 49, fi g. 634). The more the 

anterior thoracic axial rings are tilted backwards, the more the associated pleural spines 

are oriented anteriorly.

Family Lichidae Hawle & Corda, 1847

Subfamily Trochurinae Phleger, 1936

 Remark – This subfamily has been recognised as one of fi ve main lichid clades in a 

recent phylogenetic analysis (Pollitt et al., 2005). Hoplolichas and Hoplolichoides, both for-

merly assigned to the Homolichinae, were considered basal members to the Trochuri-

nae. The diagnosis of the subfamily has been emended accordingly.

Genus Ceratarges Gürich, 1901

 Type species – Arges armatus Goldfuss, 1839, from the Lauch to Ahrdorf formations 

(Eifelian) of the Eifel, Germany, by monotypy.
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 Remarks – Ceratarges was fi rst discovered in Belgium by Maillieux (1904), who re-

corded it from Eifelian strata in the Couvin area although he erroneously identifi ed it as 

Acidaspis cf. vesiculosa Beyrich. Richter & Richter (1917a, p. 54), who had examined Mail-

lieux’s original material and had topotypical specimens at hand for comparison, prob-

ably correctly designated the material as Ceratarges armatus. Since the concept of Cera-
targes armatus has recently been restricted (Basse, 2004; van Viersen, 2006), Maillieux’s 

(1904, 1907, 1912, 1919, 1933, 1938) material should be re-examined to assess if it is con-

specifi c, the more so since it was collected from different stratigraphic units (see, e.g., 

Maillieux, 1938, p. 27). Maillieux (1919, 1933, 1938) later corrected his previous identifi ca-

tions and reported only Ceratarges armatus in Belgium. Consequently, Ceratocephala ve-
siculosa (Beyrich) is not assumed to also occur here.

Ceratarges cf. armatus (Goldfuss, 1839)

Pl. 1, fi g. 5; Fig. 5.

?  1904 Acidaspis cf. vesiculosa Beyr.; Maillieux, pp. 579, 580 [= Ceratarges armatus fi de Richter & Richter, 

1917a].

? 1907 Acidaspis cf. vesiculosa Beyr.; Maillieux, p. 134.

? 1912 Acidaspis vesiculosa; Maillieux, pp. 52, 53.

? 1919 Ceratarges armata (Goldfuss) [sic]; Maillieux, p. 54.

? 1933 Ceratarges armata [sic]; Maillieux, p. 70.

? e.p. 1938 Ceratarges armatus (Goldf.); Maillieux, p. 27 [non material from Co2a].

 Material – RGM 211 469, internal mould of a pygidium with associated external 

mould plus silicone cast; from locality VML004, Jemelle, Jemelle Formation (Middle 

Eifelian).

 Description – Pygidium convex (sag. and exsag.); wider (tr.) than long (sag.); moder-

ately vaulted (sag. and tr.). Rachis slightly wider than pleural region (tr.); truncated pos-

teriorly; length (sag.) about three-quarters that of pygidium; bearing one prominent ring 

and at least four weakly expressed additional ones (only visible in oblique lighting, both 

on internal mould and silicone cast); two pairs of crude granules on anterior half of ra-

chis (see Fig. 5); base of dorsal spine on posterior half of rachis, slightly anterior to half 

of sagittal pygidial length. Pleural region anteriorly separated from rachis by distinct 

axial furrow; bearing three pleural ribs. First pleural rib only preserved on the internal 

mould; abaxially smoothly bending posteriorly; distally extended into a proximally 

somewhat ventrally oriented major border spine. Second pleural rib bearing a single, 

small tubercle slightly adaxial to halfway its length (tr.); proximally somewhat postero-

laterally oriented, then curving transversely where it unites distally with swollen lateral 

border; extended into a proximally, strongly dorsally oriented major border spine. Third 

pleural rib running exsagittally; bearing a small tubercle at about 0.6 of sagittal pygidial 

length; distally merged with bifi d postaxial ridge; extended into a posterolaterally, 

weakly dorsally oriented major border spine. Area between second and third pleural rib 

subtriangular; angle between second pleural rib and posterior part of swollen lateral 

border is about 90°. Two secondary marginal spines between second and third major 

border spines; two additional secondary marginal spines positioned partially below 

third major border spine; posteromedial margin bearing one pair of marginal border 

spines, with a slightly larger median spine in between. 
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 Remarks – Topotypical specimens of Ceratarges armatus (cf., e.g., Richter & Richter, 

1930, pp. 36, 37, fi gs. 5a, b; Ormiston, 1982, pl. 1, fi gs. 8, 9; Thomas & Holloway, 1988, pl. 

14, fi gs. 312-317; Basse, 2004, pl. 38, fi gs. 486-490, pl. 39, fi gs. 491-496) show many small 

variations, which include a changing position of the pygidial dorsal spine along the 

sagittal line, and variable density and arrangement of ornament on the pygidial rachis 

and third pleural rib. Although the pygidium from Jemelle and topotypical specimens 

appear to be identical, the former is nevertheless tentatively assigned to C. armatus until 

additional well-preserved material becomes available.

Note on Rhenarges

 Basse (1998) only tentatively assigned Acanthopyge erbeni Meischner, 1965, to the 

genus Akantharges Phleger, 1936 (type species Lichas gourdoni Barrois, 1886; for generic 

diagnosis, see Holloway & Thomas, 2002, p. 121) because the pygidia that were known 

of the type species of Akantharges, A. gourdoni, were all too poorly preserved for com-

parison. Holloway & Thomas (2002) emphasised the assignment of A. erbeni to Akan-
tharges because of similarities between the cranidia of this species and A. gourdoni, 

Fig. 5. Schematic drawing of the pygidium of Ceratarges cf. armatus (Goldfuss, 1839) from the Jemelle 

Formation (Middle Eifelian) of Jemelle, indicating the arrangement of axial symmetric tubercles. Scale 

bar represents 2 mm.
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with, in particular, the presence in both species of the curved ridge and furrow on the 

posterolateral cranidial lobe. Basse (2004) correctly noted the presence of this ridge 

and furrow in other trochurines, such as Ceratarges species and also Acanthopyge (Lo-
bopyge) niobe Basse. However, Holloway & Thomas (2002) had already described how 

this ridge in Akantharges is unique in not bearing the eye. Basse (2004) admitted that 

the cranidia of A. erbeni and A. gourdoni were mostly similar, yet believed that certain 

differences between the pygidia of both species permitted the erection of a new genus, 

Rhenarges (type species Acanthopyge erbeni). These differences were not described, 

while for the diagnosis of Rhenarges reference was made to discussions on Acanthopyge 
erbeni by Meischner (1965) and Holloway & Thomas (2002). Furthermore, no reasons 

were given why the poorly preserved pygidia of the type species of Akantharges now 

provided suffi cient insight to allow a comparison of this species with A. erbeni. Conse-

quently, the present author considers Rhenarges to be a junior subjective synonym of 

Akantharges.
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Plate 1

Figs. 1-4, 6. Kettneraspis bayarti sp. nov., Middle Eifelian, Jemelle, Belgium.

Fig. 1. RGM 211 461, paratype, silicone cast of external mould of cranidium. a, oblique view. × 3.3. b, 

dorsal view. × 3.3. c, anterior view. × 3.3.

Fig. 2. RGM 211 460, holotype. a, internal mould of cephalothorax, anterior view. × 3.2. b, internal mould 

of cephalothorax, dorsal view. × 2.7. c, internal mould of anterolateral fragment of cephalothorax with 

external mould of hypostome in situ, dorsal view. × 2.0.

Fig. 3. RGM 211 462, paratype, silicone cast of external mould of cranidium. a, dorsal view. × 3.2. b, 

anterior view. × 4.0.

Fig. 4. RGM 211 463, paratype, internal mould of pygidium. × 3.2.

Fig. 6. RGM 211 464, paratype. a, internal mould of librigena, lateral view. × 3.4. b, silicone cast of 

external mould of librigena, lateral view. × 3.4.

Fig. 5. Ceratarges cf. armatus (Goldfuss, 1839), Middle Eifelian, Jemelle, Belgium. RGM 211 469, silicone 

cast of external mould of pygidium. a, dorsal view. × 3.7. b, oblique view. × 3.0.
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Přibyl, A. & Vaněk, J. 1966. Zur Kenntnis der Odontopleuridae-Trilobiten aus dem böhmischen Alt-

paläozoikum. Acta Universitatis Carolinae - Geologica, 4: 289-304.

Ramsköld, L. & Chatterton, B.D.E. 1991. Revision and subdivision of the polyphyletic ‘Leonaspis’ (Tri-

lobita). Transactions of the Royal Society of Edinburgh: Earth Sciences, 82: 333-371.

Richter, R. 1909. Beiträge zur Kenntnis devonischer Trilobiten aus dem Rheinischen Schiefergebirge. Vor-
bericht zu einer Monographie der Trilobiten der Eifel. Unpublished Ph.D. thesis, University of Mar-

burg: 96 pp.

Richter, R. & Richter, E. 1917a. Die Lichadiden des Eifl er Devons. Neues Jahrbuch für Geologie und Palä-
ontologie, 1: 50-72.

Richter, R. & Richter, E. 1917b. Über die Einteilung der Familie Acidaspidae und über einige ihrer 

devonischen Vertreter. Centralblatt für Mineralogie, Geologie und Paläontologie, 1917: 462-472.

Richter, R. & Richter, E. 1919. Der Proetiden-Zweig Astycoryphe-Tropidocoryphe-Pteroparia. Senckenber-
giana, 1: 1-17, 25-51.

Richter, R. & Richter, E. 1930. Neue Hörner-Trilobiten in unserer Schausammlung. Natur und Museum, 

60: 31-45.

Richter, R. & Richter, E. 1956. Annular-Teilung bei Trilobiten, am Beispiel besonders von Proetus (Pr.) 
cuvieri und prox. Senckenbergiana Lethaea, 37: 343-381.

Rong-Yu, L. & Jones, B. 2002. Middle Devonian brachiopods from the Bird Fiord Formation, Arctic 

Canada. Journal of Paleontology, 76: 648-658.

Santel, W. 2001. Trilobiten aus dem Silur der Karnischen Alpen/Österreich. Teil I. Palaeontographica, 
A262: 87-191.

Struve, W. 1992. Neues zur Stratigraphie und Fauna des rhenotypen Mittel-Devon. Senckenbergiana 
lethaea, 71: 503-624.

Thomas, A.T. & Holloway, D.J. 1988. Classifi cation and phylogeny of the trilobite order Lichida. Phil-
osophical Transactions of the Royal Society, London, B321: 179-262.



18 Van Viersen. Trilobita from the Middle Devonian of the Rochefort area. Scripta Geol., 134 (2007)

Viersen, A.P. van. 2006. New Middle Devonian trilobites from Vireux-Molhain (Ardennes, northern 

France). Senckenbergiana Lethaea, 86: 63-75.

Whiteley, T.E., Kloc, G.J. & Brett, C.E. 2002. Trilobites of New York. Cornell University Press, Ithaca: 203 pp.

Whittington, H.B. & Campbell, K.S.W. 1967. Silicifi ed Silurian trilobites from Maine. Bulletin of the 
Museum of Comparative Zoology, Harvard, 135: 447-483.

Whittington, H.B. & Kelly, S.R.A. 1997. Morphological terms applied to Trilobita. In: Kaesler, R.L. 

(ed.), Treatise on Invertebrate Paleontology, Part O, Arthropoda 1. Trilobita, revised. Volume 1: Introduc-
tion, Order Agnostida, Order Redlichiida: 313-329. Geological Society of America & University of 

Kansas Press, Boulder & Lawrence.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


