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Abstract

A skull of a lithornithid bird is described from the middle Eocene 
fossil site Messel in Germany. The specimen is assigned to the same 
species as a recently reported postcranial skeleton from the same 
locality, and conýrms the occurrence of lithornithids in Messel. The 
new fossil shows that the Messel lithornithid had a proportionally 
small skull, which supports its classiýcation into the taxon 
Lithornis. The Messel lithornithid constitutes the geologically 
youngest record of the Lithornithidae, but the currently known 
material still does not allow an unambiguous taxonomic assignment 
at the species-level.
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R®sum®

Le cr©ne dôun oiseau lithornithid®, d®couvert dans lôEoc¯me moyen 
de Messel (Allemagne), est d®crit. Ce sp®cimen est attribu® ¨ la 
m°me esp¯ce quôun squelette postcranien r®cemment d®crit de la 
m°me localit®, conýrmant la pr®sence des lithornithid®s ¨ Messel. 
La nouvelle d®couverte montre que lôoiseau lithornithid® de Messel 
®tait pourvu dôun cr©ne proportionnellement ®troit, ce qui permet 
de lôattribuer au genre Lithornis. Lôoiseau lithornithid® de Messel 
est le plus jeune repr®sentant de cette famille, mais le mat®riel 
actuellement connu ne permet pas de lôidentiýer sans ambig¿it® au 
niveau sp®ciýque.

Mots-clefs : Oiseaux fossiles, Palaeognathae, Lithornis, 
taxinomie.

Introduction

The Lithornithidae are an extinct group of volant 
palaeognathous birds, which had a wide distribution 
over the western part of the Northern Hemisphere 
in the early Eocene. Fossils were reported from the 
Green River and Willwood Formations of Wyoming, 
the London Clay in England, and the Fur Formation in 
Denmark. In some of these localities lithornithids are 
represented by numerous remains, and their osteology 
is well-known (HOUDE, 1988; KRISTOFFERSEN, 
1999, 2002; LEONARD et al., 2005; MAYR, 2009). 
Still, however, most of our knowledge on these birds 
is restricted to early Eocene specimens, and only 
recently the ýrst substantial middle Eocene record of a 
lithornithid bird has been identiýed from the fossil site 
Messel in Germany. The fossil is a partial postcranial 
skeleton in a rather poor state of preservation, and apart 
from an assignment to the Lithornithidae no further 
taxonomic allocation was made (MAYR, 2008).
Here I describe a lithornithid skull from Messel, 

which became known to me after publication of the 
postcranial skeleton, and which I consider to be from 
the same species. This specimen conýrms the presence 
of lithornithids in Messel and allows some reýnement 
of the afýnities of the Messel species. 
The fossils are deposited in the ĂInstitut royal des 

Sciences naturelles de Belgiqueñ, Belgium (IRSNB) 
and the Geologisch-Palªontologisches Institut 
und Museum der Universitªt Hamburg, Germany 
(SGPIMH); except for common names, osteological 
terminology follows BAUMEL & WITMER (1993).



170 Gerald MAYR

Systematic paleontology

Class Aves LINNAEUS, 1758
Superorder Palaeognathae PYCRAFT, 1900
Family Lithornithidae HOUDE, 1988
Genus Lithornis OWEN, 1840

Type species: Lithornis vulturinus OWEN, 1840

Lithornis sp.
Figs 1-2

Referred specimen
IRSNB Av82 (skull with four cervical vertebrae; Fig. 
1A).

Locality and horizon
Messel near Darmstadt, Hessen, Germany; middle 
Eocene, about 47 million years ago.

Measurements (in mm)
Length of skull, 65.9; length of upper beak, 32.7. 

Description
The specimen can be assigned to the Lithornithidae 
because of the characteristic shape of the long and 
narrow beak, which has a slightly decurved tip and 
long narial openings. As in other lithornithids, the 
tips of the upper beak and mandible bear numerous 
openings of sensory nerves (foveae corpusculorum 
nervosorum; Fig. 1B). HOUDE (1988: 20) noted that 
in lithornithids the ñlateral edge of the dorsal nasal bar 
[which is formed by the processus praemaxillaris of the 
os nasale] curves ventrally at the base of the bill to form 
an osseous lateral wall of the nasal cavityò, and this 
conýguration is also visible in the fossil (Fig. 1B). The 
beak measures somewhat less than half of the length of 
the entire skull and is thus proportionally shorter than 
that of the North American species Pseudocrypturus 
cercanaxius and Lithornis promiscuus, in which it 
slightly exceeds the cranium in length (complete 
skulls of other lithornithid species have not been 
described). Grooves along the lateral surfaces of the 
upper beak and mandible, which constitute a typical 
trait of palaeognathous birds, are not visible, but this 
is likely to be an artifact of preservation owing to the 
plastic deformation of the bones. Likewise a processus 
maxillaris of the os nasale, which shows some variation 
in its width in Lithornithidae (HOUDE, 1988), cannot be 
discerned; whether its absence is true or, more likely, 
also an artifact of preservation needs to be shown 
by future specimens. There is a suture between the 

processus frontalis of the os praemaxillare and the 
processus praemaxillaris of the os nasale; the caudal 
end of the latter is rounded (Fig. 1B). The os lacrimale 
is detached from the os frontale and preserved below 
its articulation facet on that bone, in the craniodorsal 
portion of the orbita.
Although a part of the palatinum is exposed in 

the specimen, its poor preservation does not allow 
a meaningful description. The dorsal surface of the 
cranium exhibits marked dendrite-shaped furrows for 
blood vessels, which occur in various Palaeognathae 
such as the Greater Rhea (Rhea americana), but have 
not been reported for lithornithids so far (Fig. 1C). The 
os parietale has an irregularly structured surface at 
the caudal margin of the orbit. An open frontoparietal 
suture, which is present in other lithornithid birds, 
cannot be discerned. The fossa temporalis is distinct, 
the processus zygomaticus broken. 
The left quadrate has been lost, so that the otic 

region and the dorsal surface of the left articular 
end of the mandible are exposed. Details of the 
crushed otic region are difýcult to interpret, but the 
fossil allows a tentative identiýcation of the cotyla 
quadratica squamosi and the processus suprameaticus 
(Fig. 1D). The mandibular fossa for the articulation of 
the quadrate is shallow, and the cotyla lateralis well-
developed (Fig. 1D). The caudal end of the mandible 
of lithornithids is characterized by a prominent 
dorsally projecting process, which was identiýed as the 
processus retroarticularis by HOUDE (1988: ýg. 8), but 
in fact serves as the attachment site for the aponeurosis 
mandibulae medialis (WEBER, 1996); this process 
cannot be seen in the Messel specimen and seems to 
be broken. 
Three or four cervical vertebrae are preserved in 

articulation (identiýcation of the atlas is tentative). 
The axis bears a large processus spinosus, and the 
fourth cervical vertebra lacks a bony bridge connecting 
the zygapophyses craniales et caudales (arcus 
interzygapophysialis of LIVEZEY & ZUSI, 2006). The 
poor preservation of these vertebra does not permit a 
meaningful further description.
Some feather remains are preserved around the 

cranium, which indicate the presence of a short crest on 
the dorsal surface of the cranium; the longest of these 
narrow feathers has a length of 16.5 mm. 

Discussion

As currently recognized (HOUDE, 1988), the Lithor-
nithidae include the taxon Lithornis with six species, 




