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Abstract 

From Upper Campanian turbiditic marls at Beckum in the Munster Basin (NW Germany) the anterior portion of a 
mosasaurid premaxilla with abutting fragments of the left and right maxilla is described and referred to the genus Clidastes. It 
shows the process of tooth replacement very well. This taxon is recorded for the first time from Germany. Clidastes co-existed 
in central Europe with other mosasaurids such as representatives of the genus Leiodon and Mosasauridae indet. 
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Introduction 

From the Upper Campanian of Beckum in the centre 
of the Munster Basin, NW Germany (Fig. 1), we here 
record a mosasaur snout tip comprising the anterior 
portion of the premaxilla with abutting fragments of 
the left and right maxilla. 

The specimen, collected by Giers (1958) at the 
Phoenix quarry near Beckum, is housed in the collec­
tions of the Geologisch-Palaontologisches Museum 
of the Westfalische Wilhelms-Universitat Munster, 
under registration number A.3D-3. Additional prepa­
ration has been carried out by the authors, especially 
on the ventral part to allow dentition and comparison 
of tooth replacement to be studied. 

Like other non-plesiosaurian reptiles, mosasaurs 
are poorly known from marine Cretaceous deposits in 
Germany. The mosasaurs are mostly of Campanian 
age (Von Meyer 1856; Geinitz 1849, 1872-75; Von 
der Marck 1858, 1892; Pompeckj 1910; Giers 1958; 
Bardet et al. 1994; Diedrich 1997, 1999a, b; Sachs 

2000). Only the genus Leiodon and Mosasauridae in­
det. have so far been recorded and illustrated (Von der 
Marck 1892) and recently redescribed by Sachs 
(2000). 

Elsewhere in Europe, mosasaurs of Campanian 
and Maastrichtian age are known notably from the 
Maastrichtian type area in the SE Netherlands and 
NE Belgium (Dollo 1882, 1890; Lingham-Soliar 
1994, 1995; Kuypers et al. 1998; Mulder 1999; Mul­
der et al. 1998; Dortangs et al. 2002), from the Mons 
Basin in southern Belgium (Dollo 1885; Lingham-
Soliar 1992; Lingham-Soliar & Nolf 1989), and also 
from England (Owen 1850, 1851; Lydekker 1888; 
Milner 2002), southern Sweden (Lindgren 1998; 
work underway), France (Bardet 1990; Bardet et al. 
1997) and central Poland (Machalski et al. 2003). 

Stratigraphy 

Lower to middle Upper Campanian pelagic facies in 
the Munster Cretaceous Basin are referred to as 
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Fig. 1. Geographical po­
sition of the locality 
Beckum (NW Germa­
ny). NL: Netherlands, 
W: Wiehengebirge, T: 
Teutoburgerwald, E: 
Eggegebirge, H: Haar. 

Beckum Formation (Hifi 1995: p. 62, fig. 11; Fig. 2 
here). The underlying and overlying units are the 
Stromberg Formation and Vorhelmer Formation re­
spectively. The Beckum Formation comprises 10-25 
m greyish and chalky marls. These are distributed in 
the eastern part of the Munster Basin (Arnold 1964; 
Hifi 1995; Riegraf 1995), whereas in the central and 
western part the lateral equivalent Coesfeld Forma­
tion consists of sandy marls. 

The exact stratigraphic provenance of the mosasaur 
snout tip was indicated by Giers (1958) to be the 
"Kiebitzbank", an orbulinarite at the top of the Niin-
ningsbank Member. This is the biozone of the am­
monite Hoplitoplacenticeras dolbergense (Schluter) (= 
dolbergense Zone) and the belemnite Belemnitella mu-
cronata s. str. (compare Riegraf 1995). 

Systematic Palaeontology 

Class Reptilia 
Subclass Diapsida 
Supraorder Lepidosauria 
Order Squamata 
Family Mosasauridae 
Subfamily Mosasaurinae 
Genus Clidastes Cope 1868 

Clidastes sp. 
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Fig. 2. Stratigraphy (Diedrich, in prep.) of the Beckum Formation 
and the position of the Kiebitzbank from which the specimen was 
collected. Percentages refer to CaC03 content in sediment. S: 
stage, F: formation, M: member. 
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Description 

Total length, as preserved, is 18 cm; the specimen re­
veals a fresh fracture. Where the maxillary-premaxil-
lary sutures reach the margin of the snout, the speci­
men measures 9 cm in width. This size is comparable 
to that of an anterior fragment of a right dentary, also 
referred to Clidastes sp., from the PUpper Turonian of 
Dorking (Surrey, U.K.) (Milner 2002: Plate 64, figure 
4). However, our specimen is more than four times as 
large as the snout tip of the type specimen ANSP 
10193 of Clidastes propython Cope 1869, housed at 
the Academy of Natural Sciences, Philadelphia (Ever-
hart2003). 

On the right side, the dentition from the first pre-
maxillary tooth (= PM 1) up to the fourth maxillary 
tooth (= M 4) is preserved, on the left this goes up to 
M 3. The replacement teeth are present on the right-

hand side with five (PM 1 - M 3a) and on the left 
with four teeth (PM 1 - M 2 a). Only the tips of these 
replacement teeth are visible in the resorption pits. In 
dorsal view the premaxillary foraminae show a special 
order (Figure 3 B). There are two rows of mostly 
paired foraminae converging to the front of the tip. 
On each maxillary lateral surface there is a row of 
paired or tripled foraminae. In the premaxillary tip 
the roots of the premaxillary teeth are visible. Much 
of the tooth crowns is lost. Parts of the crown are pre­
served only in the right PM 1 and the left PM 2. 
These teeth reveal two cutting edges and point 
straight downwards from the premaxilla. On the 
crown surface no enamel sculpture is preserved. 

The left maxillary fragment contains roots of Ml 
and M2, having split from the rest of the bone along 
the root of M3. 

The right maxillary fragment contains the root of 
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premaxilla 

maxilla 

premaxilla 

maxilla 

premaxilla 
dorsal 

foramina 
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Fig. 3. Snout tip of Clidastes sp. from the Upper Campanian of Beckum (NW Germany). A. ventral, B. dorsal, C. right lateral view, Geolo-

gisch-Palaontologisches Museum of the Westfalische Wilhelms-Universitat Miinster, no. A.3D-3. 
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M3.The roots of M l and M2 are nearly completely 
lost. The right maxillary fragment has broken apart 
from the rest of the bone along the root of M4 (Fig. 
3A). 

Ventrally the right maxillary fragment shows a sub­
stantial part of the replacement tooth M2a. Of all 
other preserved replacement teeth the tips of the 
crowns are visible in the resorption pits in the roots of 
the mature premaxillary and maxillary teeth (Fig. 
3A). Therefore the mechanism of tooth replacement 
in mosasaurs, as described by Lee (1997) and Zaher 
& Rieppel (1999), can be observed. 

Discussion 

'In Clidastes a short, acute, protruding rostrum pro­
duces a V-shaped dorsal profile and, as far as is 
known, is peculiar to that genus' (Bell 1997: 297). 
Notably because of this character the specimen de­
scribed above is referred to Clidastes. 
As was described for Clidastes liodontus Merriam 1894 
and Clidastes propython by Russell (1967: 128, 130), 
in specimen A.3D-3 the preserved tip of the premax-
illa is 'V-shaped in horizontal cross-section (Fig. 3 A-
B). There is a small predental rostrum anterior to the 
position of the premaxillary teeth, as in C. liodontus 
and C. propython (cf. Russell 1967: text-fig. 74; Bell 
1997: fig. 5 B). It can be observed that the teeth of 
A.3D-3 were pointed straight downwards from the 
premaxilla, as in C. liodontus and C. propython. 

Clidastes has been recorded from the Turonian-
Campanian of the United Kingdom, al-though only 
very few of these records could be identified as such 
(Milner 2002) and from the Campanian of southern 
Sweden (Lindgren & Siverson, in press). Here the 
genus is presented for the first time from the Cam­
panian of NW Germany. The transatlantic distribu­
tion of the genus during the Late Cretaceous is ap­
parent. 

As matters stand, two mosasaurid genera are posi­
tively identified from the Upper Campanian of the 
Munster Cretaceous Basin. Until now Leidon is found 
in the more sandy facies of the Coesfeld Formation, 
whereas Clidastes is recorded from the pelagic tur-
biditic facies of the Beckum Formation. Both forma­
tions are coeval. (See e.g. HiC 1995: Fig. 11). 
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