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Description of Kettneraspis? prescheri sp. nov. (Trilobita, Odontopleuridae) from the 
“couche rouge” (Pragian, Lower Devonian) in Morocco
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ABSTRACT. Kettneraspis? prescheri sp. nov. is described from the Ihandar Formation at Jbel Issoumour, SE Morocco. Relationships 
of the morphologically similar Kettneraspis Prantl & Přibyl and Leonaspis Richter & Richter are discussed. Previous diagnoses in the 
literature are no longer considered to be valid.
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RéSUMé. Description de Kettneraspis? prescheri sp. nov. (Trilobita, Odontopleuridae) dans la «couche rouge» (Praguien, 
Dévonien inférieur) du Maroc. L’espèce Kettneraspis? prescheri sp. nov. est décrite dans la Formation Ihandar à Jbel Issoumour, SE 
du Maroc. Les relations de Kettneraspis Prantl & Přibyl et Leonaspis Richter & Richter, présentant une morphologie similaire, sont 
discutées. Les diagnoses précédemment publiées ne sont plus considérées comme valides.

MOTS-CLéS : Paléontologie systématique, Kettneraspis, Leonaspis, Formation Ihandar, Jbel Issoumour, Maroc.

1. Introduction

A new odontopleurid trilobite species from the Lower Devonian 
of Morocco is described. It is named after Harald Prescher, an 
outstanding friend and researcher who recently passed away 
much too soon.

2. Geological context

The “couche rouge” is an informal term used for a reddish bed 
in the Ihandar Formation (Pragian) which provides a distinctive 
marker in the landscape as a result of extensive mining (Fig. 1). 

The holotype was collected at Jbel Issoumour, a cuesta near 
Alnif, southern Morocco; its exact provenance at the type locality 
however, is unknown. The site was visited by Harald Prescher 
and one of us (HH) in 2010. Reference is made to Morzadec 
(2001) for more details.

Kettneraspis? prescheri sp. nov. is restricted to the Ihandar 
Formation (“couche rouge”) at Jbel Issoumour and co-occurs here 
with the probably equally endemic Metacanthina issoumourensis 
Morzadec, 2001.

3. Systematic palaeontology

One specimen is housed at the “Institut royal des Sciences 
naturelles de Belgique” (abbreviated IRSNB) and was treated 
with ammonium chloride prior to photography; the other is 
housed at the Forschungsinstitut und Naturmuseum Senckenberg, 
Frankfurt am Main (SMF), and was treated with magnesium 

oxide. Morphologic terminology follows Whittington & Kelly 
(1997). The term “paired axial glabellar tubercles” (Fig. 2) was 

adopted from Whittington (1956, p. 161, fig. 1). The pygidial 
major border spines are a pair of large spines proximally 
connected to a ridge that runs over the pleural lobe and merges 
with the anterior pygidial axial ring. Adaxially and abaxially to 
the major border spines are the interior and lateral border spine 
pairs, respectively.

Family Odontopleuridae Burmeister, 1843
Subfamily Odontopleurinae Burmeister, 1843

Discussion. Ramsköld & Chatterton (1991) revised Leonaspis 
Richter & Richter, 1917 and assigned the majority of its species to 
Kettneraspis Prantl & Přibyl, 1949 and their new genus Exallaspis 
(an acidaspidine). Kettneraspis was considered to be pandemic 
whereas Leonaspis seemed to be exclusively peri-Gondwanan 
but new finds of Avalonian origin indicate that the latter did 
in fact cross the Rheic Ocean during the Emsian (e.g. Basse in 
Basse & Müller, 2004; Feist & McNamara, 2007; van Viersen, 
2013). Although the polyphyly of Leonaspis had been largely 
addressed by Ramsköld & Chatterton (1991), an investigation 
on the ingroup structure of Kettneraspis was beyond the scope 
of that paper. Adrain & Ramsköld (1997) transferred a number 
of Kettneraspis species to their new genus Edgecombeaspis and 
discussed potential apomorphies of the former while underlining 
the need for a comprehensive analysis. One of these potential 
apomorphies is the anterior “pinching out” of the eye ridge: this 
ridge is almost fully deflated anteriorly just before it reaches the 
median glabellar lobe as if a deep, longitudinal furrow separates 
the two (e.g., Plate 1B). In most odontopleurines including 

Figure 1. Jbel Issoumour, Morocco. Photo taken by HH in 2010.

Figure 2. Indications of paired glabellar axial tubercles. A. Kettneraspis? 
prescheri sp. nov. from the Ihandar Formation at Jbel Issoumour, 
Morocco; holotype complete specimen, IRSNB a1713, close-up of 
cranidium in plain view. B. Kettneraspis elliptica (Burmeister, 1843) 
from the Ahrdorf Formation in Gees, Germany; complete specimen, SMF 
88192 (=SMF 102k), close-up of cranidium in dorsal view. Length (sag.) 
of both cranidia is approximately 8 mm.
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Leonaspis, the eye ridge is connected anteriorly to the median 
glabellar lobe without any interruption.

In the past two decades a wealth of odontopleurine material was 
discovered in Devonian strata in the Ardenno-Rhenish Mountains 
and commercially mined sections in Morocco. Probably the most 
widely accepted of Ramsköld & Chatterton’s (1991) characters 
to discriminate between Leonaspis and Kettneraspis has been the 
number of interior pygidial border spines: four in the first genus 
as against two in the latter (e.g., Plate 1F). No subsequent worker 
appears to have had any noteworthy problem with assigning 
species to either genus as long as the pygidium was known (e.g. 
Kim, 1997; Basse, 1998; Feist & Orth, 2000; Sandford, 2000; 
Ebach, 2002; Basse in Basse & Müller, 2004; Chatterton & 
Ludvigsen, 2004; Basse & Franke, 2006; Chatterton et al., 2006; 
Feist & McNamara, 2007; van Viersen, 2007, 2008, 2013; Basse 
& Lemke, 2008; Franke, 2010; Carvalho, 2012). Kennedy (1994) 
repeated the old, polyphyletic concept of Leonaspis, probably 
not having had the opportunity to take note of Ramsköld & 
Chatterton’s (1991) work.

We argue here that the use of pygidial spines as a key feature 
in distinguishing between these two genera is not without 
controversy. The reason for this is that we regard some species 
as being intermediate in bearing putative synapomorphies of both 
clades. To illustrate our case three taxa from the Devonian of 
Morocco are considered, all of which are known from published 
complete specimens. The first, Leonaspis haddanei, was 
described in the Timrhanrhart Formation (Emsian) by Chatterton 
et al. (2006). It has four interior pygidial border spines but it 
also bears features characteristic of Kettneraspis, including 12-
16 cheek border spines, a row of 20 tubercles on the anterior 
cranidial border, and relatively few, clearly defined and similarly 
spaced epiborder tubercles (see Ramsköld & Chatterton, 1991). 
Leonaspis haddanei furthermore has the anteriorly deflated eye 
ridge, a potential apomorphy of Kettneraspis as alluded to above. 
The second species is Kettneraspis? prescheri sp. nov. It has two 
interior pygidial border spines but also eyes set far posteriorly, 
opposite the occipital furrow, and a narrow fixigenal field. These 
last two features were held by Ramsköld & Chatterton (1991) to 
be characteristic of Leonaspis. The third species is represented by 
a complete specimen of imprecise stratigraphic and geographic 
origin (“Devonian of Morocco”) described by Basse & Lemke 
(2008) as Kettneraspis n. sp. 3. It has two interior pygidial border 
spines but also bears typical Leonaspis features such as eyes 
set far posteriorly, numerous epiborder tubercles and a narrow 
fixigenal field. The row of eight long spines on the anterior border 
of K. n. sp. 3 is unprecedented and likely autapomorphic. Similar 
but shorter spines, however, have been reported in other species 
such as Kettneraspis hollowayi Sandford, 2000 and considered to 
be of paedomorphic origin (Sandford, 2000).

We find it hard to accept that the above named similarities are 
all mere convergences on the opposite genus. In fact, without a 
pygidium available, L. haddanei would best have been assigned 
to Kettneraspis. It could be postulated that this species is indeed 
a Kettneraspis with a Leonaspis-type pygidial spine pattern, 
which is not entirely inconceivable since the four-spined state is 
a plesiomorphy that would require a “simple” reversal to attain. 
Potential evidence in support of this suggestion comes from a 
unique pygidium of the oldest known Kettneraspis species, K. 
jaanussoni (Chatterton & Perry, 1983), which has two pairs of 
partially fused interior pygidial border spine pairs (Ramsköld 
& Chatterton, 1991, p. 337, fig. 3e). Ramsköld & Chatterton, 
who considered the four-spined condition to be an atavism, 
suggested that amalgamation may have led to the reduced spines 
in Kettneraspis. The number of pygidial interior border spines 
may also have a bearing on the enigmatic origin of Leonaspis. 
Ramsköld & Chatterton did not deem a derivation of Leonaspis 
from Kettneraspis likely because that would have required a 
reversal of two pairs of interior pygidial border spines. Such a 
derivation may be easier to accept in light of the new data. 

The goal of the present work is not to perform a timely 
revision of Kettneraspis nor does the generic assignment of 
K.? prescheri sp. nov. based on its pygidial spine pattern infer 
our acceptance of this character as being discriminative from 
Leonaspis. We contemplated on transferring L. haddanei to 

Kettneraspis but considered this would be a pointless act as long 
as other species are being ignored. According to Basse in Basse & 
Müller (2004) the diversity of Leonaspis in Germany is significant 
and may warrant further subdivision of this genus. Additionally, 
none of the Avalonian taxa from Germany were recognised at the 
time of Ramsköld & Chatterton’s (1991) work and these were 
obviously not included in their analysis. The putative monophyly 
of Leonaspis may need to be reappraised.

Genus Kettneraspis Prantl & Přibyl, 1949

Type species. Acidaspis pigra Barrande, 1872, from the 
Acanthopyge Limestone (Eifelian) of Konĕprusy, Czech 
Republic, by original designation.

Remarks. This is the first potential Kettneraspis species formally 
described from Morocco. Alberti (1969, 1970) and Feist & 
Orth (2000) recorded specimens from the Eifelian which they 
identified as Kettneraspis pigra. Chatterton et al. (2006) provided 
a list of Leonaspis species from Morocco.

Kettneraspis? prescheri sp. nov.
(Fig. 2A, Pl. 1, Figs A-F, Pl. 2, Figs A, B)

Leonaspis sp.; Hartl & Winkler Prins, 2001, p. 12, 13, fig. 6c.

Etymology. In memory of Harald Prescher.

Holotype. IRSNB a1713, complete specimen.

Type locality and horizon. “Couche rouge”, Ihandar Formation at 
Jbel Issoumour, Morocco.

Diagnosis. Comparatively scantily ornamented Kettneraspis 
species with a large hook-shaped, distally slightly laterally 
tapered and blunted median occipital spine occupying almost 
entire sagittal length of occipital ring and carrying a tubercle on 
its dorsoventrally highest point. Narrow, border-parallel strip 
of closely spaced pits just adaxial to librigenal border furrow. 
Thoracic posterior pleural bands each bear a single short, 
digitiform dorsal spine abaxially – otherwise devoid of prosopon. 
Pygidium forms a homogeneous horizontal plane, the axial lobe 
and pleural ridges excepted.

Description. Anterior cranidial margin transverse (dorsal view), 
bearing 12 laterally expanded tubercles, rarely alternated with 
slightly more ventrally positioned smaller ones. Anterior border 
dorsally flattened, mildly concave (anterior view), devoid of 
ornament. Border furrow not developed in front of median 
glabellar lobe. Posterior border bears a single tubercle distally; 
maximum length (exsag.) is three times minimum length. 
Posterior border furrow is a transverse groove that disappears 
just abaxially to visual surface. Ocular sutures divergent from ω 
before flexing inward and running towards ε which is obscured 
by the eye (dorsal view); path ε–δ–γ depicts a high parabola 
(tr.); pre-ocular sutures exsagittally running toward β opposite 
L2, convergent between β and α but less so from lateral to 
anterior margin of median glabellar lobe. Occipital ring with 
steep lateral sides (anterior view); slightly longer medially 
(sag.); devoid of ornament. S0 only developed lateral to median 
glabellar lobe. Small palpebral lobe, bearing a central pit which 
is adaxially surrounded by a single row of small tubercles. Eye 
ridge progressively convergent anteriorly, bearing three pairs 
of tubercles, proximally weakly inflated but well demarcated 
by groove-like axial furrow, rudimentary opposite S1, well 
demarcated anteriorly by deep grooves on both sides, weakly 
inflated anteriorly near median glabellar lobe. L1 tongue-shaped, 
length axis directed at a 20-25° angle from sagittal line, devoid 
of prosopon. S1 shallow to rudimentary. L2 teardrop-shaped, 
bearing a few tubercles. S2 deep. L3 not developed. Longitudinal 
glabellar furrow is rudimentary except near lateral glabellar 
furrows. Median glabellar lobe with a low-concave anterior 
margin, angular main body (plain view), depicting a quarter circle 
(lateral view), slightly laterally expanded anteriorly, bearing 
four tubercle pairs, first opposite posterior half of L1, second 
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opposite S1, third opposite S2, and fourth just anterolateral to 
third; tubercles of each consecutive pair positioned more apart; 
exsagittal row of smaller tubercles on both sides of median 
glabellar lobe; apart from this basic pattern there may be a few 
randomly scattered tubercles.

Librigenal border broad, progressively tapered anteriorly. 
Epiborder tubercles above border spines 4, 7, 9 and 11. There are 
14 border spines the adaxialmost of which (i.e., those in front of the 
eyes) have laterally expanded tips; towards posterior each spine 
is longer and more acuminate. Border furrow is shallow except 
near genal angle, generally mostly recognisable by the change of 
slope between border and librigenal field. 60-70° angle between 
lateral border furrow and posterior border furrow (lateral and 
dorsal views). Librigenal field is most inflated anteriorly; width 
is 0.75 of length (dorsal view); ornament consists of a few closely 
spaced tubercles anteriorly under the eye; otherwise smooth. Eye 
is tall, conical, much higher than occipital ring, placed opposite 
S0. Very long, thin genal spines that diverge at a close to 80° 
angle proximally and subsequently very gently converge, bearing 
very fine, randomly scattered granules; two dorsal spines on the 
base of the genal spine (character 17:2 of Ramsköld & Chatterton, 
1991), these being a short thorn opposite second thoracic axial 
ring and a granule between the former and ω.

Thorax consists of nine segments. Axis convexly rounded 
(posterior view), tapered (tr.) progressively posteriorly; width 
of ninth axial ring relative to first is 0.6:1. Axial rings slightly 
W-shaped, each bearing a single, spiny tubercle pair but less 
pronounced on anterior segments (no evidence found of a serially 
homologous pair on occipital ring); otherwise devoid of ornament. 
Anterior pleural bands of each segment are about as long (tr.) as 
axial ring. The anterior two posterior pleural bands bear a single 
tubercle abaxially and short, spiny lateral extremities. Segments 
3 to 9 macropleural; posterior pleural bands weakly vaulted; 
posterior pleural spine pair of third segment is longest, longer 
than genal spine but also proximally slightly thinner and more 
convergent than the latter, mildly tapered throughout; remaining 
posterior pleural spines backward flexed and considerably tapered 
proximally, from there resembling a (straight) needle. Pleural 
furrow of each segment is a shallow groove.

Pygidium broadly rounded, about three times wider than long, 
carrying a tubercle pair positioned anterolaterally. First axial ring 
deeply (sag.) incised posteriorly by a small pseudoarticulating half 
ring. Second axial ring bears a single tubercle pair. Terminal axial 
piece of similar size to pseudoarticulating half ring. Pleural ridge 
is proximally posterolaterally oriented, then flexed posteriorly, 
bears a single tubercle just posterior to flexure; distally inward 
curved. Two interior border spines between slightly convergent 
major border spines. Single tubercle present centrally on the base 
of both major border spines. Three, possibly four, pairs of lateral 
border spines.

Remarks. The adaxialmost librigenal border spines are not 
preserved on the left cheek in the holotype. The right cheek is 
slightly displaced and its adaxial extremity lies underneath the 
cranidium. Based on other specimens in private collections that 
were examined by us 14 border spines could be corroborated.

There is a single tubercle on top of the occipital spine in K.? 
prescheri sp. nov. which is opened in the holotype, meaning that 
it was damaged or perhaps formed the basis of an organ that was 
not preserved. In most of the specimens that we have examined 
the tubercle is barely recognisable (usually effaced during 
preparation) but always found in the same place.

The number of pygidial lateral border spines is variable 
between Kettneraspis species. It is not clear whether there is a 
fourth spine pair in K.? prescheri sp. nov. This pair can easily be 
concealed by the adjacent thorax segment as previously noticed 
in congeners by Bruton (1968).

Paedomorphosis. Kettneraspis? prescheri sp. nov. demonstrates a 
number of features of possibly paedomorphic origin. None of the 
specimens studied by us are juveniles. The resemblances of some 
of these characters to known juvenile stages of Kettneraspis are 
nonetheless worth mentioning.

Paired axial glabellar tubercles 2, 3, 4 and 5 are invariably 
present on all the specimens that we have seen. One specimen 
of Kettneraspis elliptica (Burmeister, 1843) from Gees (Rhenish 
Mountains, Germany), also has them although the anteriormost 
pair is barely visible in dorsal view (Fig. 2B, Plate 2C). We 
did not see paired tubercles on several other individuals of K. 
elliptica that were examined by us. This is perhaps not surprising 
as most trilobites from the Gees site (famous “Trilobitenfelder”) 
were collected over a period of roughly two centuries, under 
limited or no stratigraphical control (van Viersen et al., 2009). 
Thus, it is conceivable that they came from very different 
stratigraphic levels. Other species of Kettneraspis, Leonaspis 
and Edgecombeaspis may also show paired tubercles (see, e.g., 
Alberti, 1969, pl. 40, figs 14a, 15; Chatterton & Perry, 1983, pl. 
10, fig. 11, pl. 13, fig. 4) but they appear to be easily obscured 
by the randomly scattered tubercles on the glabella (see, e.g., 
Alberti, 1969, pl. 40, fig. 10a; Haas, 1969, pl. 84, fig. 1c). Paired 
axial glabellar tubercles are already present in the earliest of 
odontopleurids from the Cambrian (see Bruton, 1983, p. 882, 
pl. 88, figs 12, 15). They are probably homologous with spines 
shown by juvenile stages of some Kettneraspis species (see, e.g., 
Chatterton, 1971, pl. 8, fig. 19).

The convex occipital ring (anterior view) and long median 
spine of our new species remind of meraspid Kettneraspis cranidia 
figured by Chatterton (1971, p. 44, fig. 11B) and Whittington & 
Campbell (1967, pl. 16, figs 9, 10, 12-14). In large holaspides 
of Kettneraspis species the occipital ring is usually lower and 
the median spine rudimentary. As van Viersen (2007) pointed 
out, there are few Kettneraspis species known that bear a well 
developed occipital spine. Kettneraspis bayarti van Viersen, 2007 
from the Jemelle Formation (Eifelian) in Belgium has a slender 
but long, backward curved spine. A more closely similar example 
to our species, however, is the occipital spine of Kettneraspis 
favonia (Haas, 1969) from the Rabbit Hill Limestone (Pragian) 
of Nevada (US) although that is somewhat thinner and shorter, if 
not broken off.

Comparisons. Beside the similar occipital ring and median spine, 
K.? prescheri sp. nov. and K. favonia share a number of other 
features such as the shallow lateral border furrow, the ornament 
on librigenal field restricted to area underneath the eye, the 
shallow S0 posterior to median glabellar lobe and the short spine 
distally on at least some of the thoracic posterior pleural bands. 
Although both species are likely closely related, Haas’ species 
is principally different in having deeper S1, two well-developed 
(long) dorsal spines on the base of the genal spine, and numerous 
tubercles on the eye ridge, occipital ring and pygidium.

Specimens from the Pragian in Bohemia assigned to 
Leonaspis ruderalis (Hawle & Corda, 1847) by Přibyl & Vaněk 
(1966, pl. 1, figs 5-7) include a cranidium with an affinity to 
our species in having a large occipital spine and S0 weakly 
developed posterior to the median glabellar lobe. The librigena 
and pygidium recorded by Přibyl & Vaněk are clearly different 
in bearing numerous epiborder tubercles and four interior border 
spines, respectively.

Leonaspis issoumourensis was described by Alberti (1970) 
based on a single pygidium which is presumably from the Emsian 
at Jbel Issoumour, the type locality of K.? prescheri sp. nov., and 
thus should be discussed. Alberti’s pygidium differs in generally 
showing much more relief with in particular an inflated posterior 
border, and in having four interior border spines.
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Plate 1. Kettneraspis? 
prescheri sp. nov. from the 
Ihandar Formation at Jbel 
Issoumour, Morocco.
A-F. holotype complete 
specimen, IRSNB a1713, in 
anterior (A), oblique anterior 
(B), anterolateral (C), oblique 
posterior (D), oblique lateral 
(E) and posterior (F) views. 
Specimen is 17 mm wide (tr.) 
across fourth thorax segment 
(excluding spines).
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Plate 2. Kettneraspis? 
prescheri sp. nov. from the 
Ihandar Formation at Jbel 
Issoumour, Morocco.
A, B. holotype complete 
specimen, IRSNB a1713, 
cephalothorax in dorsal view 
(A) and close-up of cephalon 
in lateral view (B).

Kettneraspis elliptica 
(Burmeister, 1843) from the 
Ahrdorf Formation in Gees, 
Germany. 
C. complete specimen, SMF 
88192 (=SMF 102k), in dorsal 
view.

Scale bars represent 10 mm.


