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ABSTRACT: Fossil remains of a toxochelyid turtle and a mosasaur lizard from the
Upper Cretaceous, NW Germany are described. The material includes shell fragments
and several bones of Ctenochelys stenoporus (Hay, 1905) as well as a scapula of
Clidastes sp. The material derived from the Alsen quarry in Ligerdorf near Itzehoe
(Schleswig-Holstein) which is the type region for the Ligerdorf-Formation.

Key words: Upper Cretaceous, Campanian, Ligerdorf-Formation, Ctenochelys
stenoporus (Hay, 1905), toxochelyid turtle, Clidastes sp., Mosasauridae.

RESUMEN: Se describen restos fosiles de una tortuga toxoquélida y de un
Mosasaurideo del Cretdcico Superior del NO de Alemania. El material incluye
fragmentos del caparazén de Ctenochelys stenoporus (Hay, 1905), asi como una
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escapula de Clidastes sp. El material procede de la cantera Alsen en Ligerdorf, cerca
de Itzehoe (Schleswig-Holstein), que es la region-tipo de la Formacion Lagerdorf.

Palabras clave: Cretdcico Superior, Campaniense, Formacion Ligerdorf, Ctenochelys
stenoporus (Hay, 1905), tortuga toxoquélida, Clidastes sp., Mosasaurideo.

INTRODUCTION

The within this study described upper Cretaceous fossil turtle and mosasaur
remains originally belong to the private Mosbach collection and were found
in 1915 within the Alsen quarry in Ligerdorf near Itzehoe (Schleswig-Holstein)
(see fig. 1). Later on the fossil material came to the Prussian Geological Survey
in shelter of Dr. Karl Staesche.

In the 1950’s he and the so far scientifically undescribed material moved
to the Geological Survey Hanover. Recently his son Dr. Ulrich Staesche, who
follows in his father’s footsteps allocated the material to the author (HVK) for
scientific research.

GEOLOGICAL SETTING

The Alsen quarry in Ligerdorf (UTM 9°34°23.59”E, 53°53’10.33"N) near
Itzehoe (Schleswig-Holstein, Germany) (see fig. 1) is located in the northern
part of the North German Basin. Exposed layers belong to the white chalk
(“Schreibkreide-Gruppe”, Upper Cretaceous).

White chalk sediments in the North German Basin mostly are covered by
a thick layer of Cenozoic sediments. In Ligerdorf these sediments are exposed
due to uplifting caused by tertiary salt diapirism (HINSCH, 1977).

The area around Liagerdorf is the type region for the Ligerdorf-Formation,
which is exploited by the cement industry (Alsen quarry and Heidestrasse
quarry). The type profile is located on the southwestern outskirt of Ligerdorf.

Chronostratigraphically the Ligerdorf-Formation ranges from the upper
Santonian to the lower Campanian (see fig. 2). It follows concordant with
characteristically black cherts on top of the Krempe-Formation, which leads in
contrast, light gray and white cherts.

Biostratigraphically important macrofossils of the Ligerdorf-Formation
are belemnites, echinoids, crinoids and Inoceramus (SCHULZ et al., 1984).
Biostratigraphically important micro-and nanofossils are coccoliths calcisphires,
foraminifera, ostracods and microfloral elements (NIEBUHR, 2007). A stratigraphy
based on strontion isotopes has been developed by MCARTHUR et al. (1992,
1993).
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Environmental reconstructions indicate pelagic conditions of an open
epicontinental sea with approximately 100-150 m water depth.

Germany

Figure 1. Geographical position of Ligerdorf (UTM 9°34°23.59”E, 53°53°10.33"N), district
Steinburg, Schleswig-Holstein, Germany.

Upper Cretaceous

Upper Santonian Lower Campanian Lower Uppercampanian

Krempe-Formation Lagerdorf-Formation Dégeling-Formation

Figure 2. Stratigraphy of the Ligerdorf-Formation (modified after NIEBUHR, 2007).

SYSTEMATIC PALAEONTOLOGY

Order Testudines Linnaeus, 1758
Infraorder Cryptodira Cope, 1868
Superfamily Chelonioidea Agassiz, 1857
Family Toxochelyidae Baur, 1895
Subfamily Lophochelyinae Zangerl, 1953
Genus Ctenochelys Zangerl, 1953
Ctenochelys stenoporus (Hay, 1905)
SYNONYMS: See ZANGERL (1953) and HIRAYAMA (1997).
ADDITIONAL SPECIES: C. tenuitesta Zangerl, 1953 and C. arcis Zangerl, 1953.

REMARKS: Charles H. Sternberg discoverered the type specimen of
Ctenochelys stenoporus on December 14, 1904, near Monument Rocks in Gove
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Co., KS. (Yale Peabody Museum collection; YPM-1786). It was originally named
by George R. Wieland as Toxochelys bauri Wieland, 1905.

MATERIAL: BGR- Bundesanstalt fir Geologie und Rohstoffe- LBEG
Hannover, leg. and coll. Mosbach, 1915, old number Inv. Geol. S. Gr.A.24 n.°
8 (plate 1-2, 4).

LOCALITY: Alsen quarry (UTM 9°34’18.48”E, 53°52’36.30"N ) in Ligerdorf
near Itzehoe (Schleswig-Holstein) (TK 25: 2123 Ligerdorf).

STRATIGRAPHY:Ligerdorf-Formation, UpperSantoniantolowerCampanian,
white chalk (Schreibkreide-Gruppe), Upper Cretaceous (Lithostratigraphic units
of Germany ID: 2008074).

Plate 1. Ctenochelys stenoporus (Hay, 1905) from Ligerdorf near Iizehoe (Schleswig-
Holstein), original: 1: mandible in posterior view shows the symphysal cave; 2: mandible in
ventral view; 3: mandible in alveolar view. Scale bar = 5 cm. Photo Brigitte Stefan, TLDA.
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Plate 2. Ctenochelys stenoporus (Hay, 1905) from Légerdorf near Itzeboe, original.
1: nuchal remain in visceral view; 2: nuchal remain in dorsal view, 3: pelvis remain,
4: skull remain in dorsal view; 5: skull remain in visceral view, 6-7: indeterminable bone
Jfragment. Scale bar = 5 cm. Photo Brigitte Stefan, TLDA.
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DESCRIPTION OF Gr.A.24 n.° 8:

1. LOWER JAW

ZANGERL (1953) gave the following diagnosis for the lower jaw of his new
genus Ctenochelys: “Mandible massive; triturating shelf widest at symphysis,
gradually narrowing toward posterior end. Chin-shelf not protruding posteriorly
beyond masticatory shelf”. This feature can also be seen in the herein described
material in plate 1, figure 1, for comparison see also MATZKE (2007: fig. 11).
The mandible from Ligerdorf is wider than in ZToxochelys. Available features
are consistent with those of the genus Ctenochelys Zangerl, 1953, especially
with Ctenochelys stenoporus.

2. SCAPULA REMAIN

According ZANGERL (1953) the scapula of Toxochelyidae has a characteristic
neck area between the glenoidal and coracoidal facets and the base of the
bifurcation. This feature can also be seen in the material in plate 2, figure 1.
See also MATZKE (2007: fig. 14).

3. NUCHAL REMAIN

According ZANGERL (1953) the nuchal plate lacks lateral processes as
described for the family Chelydridae. The ventral bulge of the cheloniid,
dermochelyid and protostegid nuchal is small, insignificant or entirely lacking.
This features is also visible in the herein described material, see plate 2, figure
1.

4. PERIPHERAL REMAIN

According ZANGERL (1953) the peripheral plates 1T in Toxochelyids are
most commonly well developed. They may or may not be suturally attached
to the costal plates. In the genus Ctenochelys they are not suturally attached.
This feature is also visible in the herein described material, see plate 2, figure
1. For juvenile characteristics see MATZKE (2007: fig. 12).

5. ILIUM REMAIN
According ZANGERL (1953) the pelvis of Toxochelyidae is chelydrid in

shape. The most obvious differences between the chelydrid and cheloniid
pelves are the relative sizes of pubes and ischia. In the cheloniid turtles the
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ischia are small compared to the pubes. The strong posterior processes of the
chelydrid ischia are absent (ZANGERL, 1953). This feature is not developed
within the herein described material. The ilium is imaged in plate 2, figure 1.
See also MATZKE (2007: fig. 15).

6. INDET. FRAGMENT AND INDET. SKULL REMAIN

An undetermineable plate fragment and skull fragment without diagnostic
features. Both are imaged on plate 2, figure 1.

Figure 3. Schematic carapace reconstruction of Ctenochelys stenoporus (Hay, 1905).
Preserved parts of the specimen Gr.A.24 n.° 8 from Léigerdorf are shaded in gray,
based on the reconstruction by MATZKE (2007). White: bony elements (thin lines):

nu = nuchal, pe II- = second peripheral.

Order Squamata Oppel, 1811
Family Mosasauridae Gervais, 1853
Subfamily Mosasaurinae Gervais, 1853
Genus Clidastes Cope, 1868

TYPE SPECIES: Clidastes propython Cope, 1869, from the lower Campanian
of the Mooreville Chalk Formation of the Selma Group in west-central Alabama,
USA (see KIERNAN, 1992; LINDGREN & SIVERSON, 2004; ICZN Opinion 1750).
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FOR SYNONYMS: See RUSSEL (1967).

ADDITIONAL SPECIES: Clidastes liodontus Merriam, 1894; according
KIERNAN (2002) and LINDGREN & SIVERSON (2004). The frequently cited C.
“moorevillensis” is still a nomen nudum.

Clidastes sp.

MATERIAL: BGR-Bundesanstalt fiir Geologie und Rohstoffe-LBEG Hannover,
leg. and coll. Mosbach, 1915, old number “Inv. Geol. S. Gr.A.24 n.° 8” (plate 3).

LOCALITY: Alsen quarry (UTM 9°34’18.48”E, 53°52’36.30"N) in Ligerdorf
near Itzehoe (Schleswig-Holstein) (TK 25: 2123 Ligerdorf).

STRATIGRAPHY: Ligerdorf-Formation, Upper Santonian to lower
Campanian, white chalk (Schreibkreide-Gruppe), Upper Cretaceous
(Lithostratigraphic units of Germany ID: 2008074).

Plate 3. Ctenochelys stenoporus Hay, 1905. 1: scapula in ventral view; 2: scapula in dorsal
view. Clidastes “scapula or coracoid” spec. from Léigerdorf near Itzeboe, original. Scale bar
= 5 cm. Photo Brigitte Stefan, TLDA; 3: scapula ventral view; 4: scapula = dorsal view.
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Plate 4. Holotype of cretaceous n. ichnosp. from Ldgerdorf near lizehoe, original. Scale bar =
5 cm. Photo Brigitte Stefan, X-ray photo Norbert Eichelmann, plate Heike Kiinzel, all TLDA.
1: pleural in ventral view; 2: pleural in dorsal view; 3: X-ray photo of pleural in ventral view;
4: X-ray photo of pleural in lateral view. Designations in figure 4: (1), average diameter of
Osedacoides cretaceus 7. ichnosp. opening; (2), average diamelter of inner cavity.
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1.  SCAPULA REMAIN

The proximal and distal regions of the scapula are broken up. On the
dorsal and the ventral side bite marks are visible. It is not clear whether these
marks occurred pre- or postmortem. The present characters of “Gr.A.24 n.° 8”
correspond with the scapula from the type sample of Clidastes propython (ANSP
10193, Academy of Natural Sciences of Philadelphia, Philadelphia, PA).

DISCUSSION

According ZANGERL (1953: fig. 61) the lower jaws of the three subfamilies of
Toxochehadae reflect the palatal condition of the skulls. In the Toxochelyinae,
the mandible is essentially small as in the recent Chelydra. The masticatory
surface is much narrower at the symphysis than the ventral symphyseal shelf.
The masticatory surface is much wider in the Lophochelyinae, a sit can be
seen in Ctenochelys. At the symphysis, it is as wide as the ventral shelf. In
the Osteopyginae, the mandible looks like that of the recent genus Caretta.
The symphysis is very long, probably more than a third of the length of the
mandibular ramus.

For morphological descriptions of toxochelyids see ZANGERL (1953),
HIRAYAMA (1995, 1997) and MATZKE (2007, 2008, 2009), for phylogenetic
relationships GAFFNEY & MEYLAN (1988) and for earlier systematics see HAY
(1905, 1908). The most important diagnostic features according ZANGERL
(1953) of the Toxochelyidae are listed in table 1.

A close relationship between the herein studied specimen and the North
American Ctenochelys stenoporus described by Wieland (1905) is strongly
assumed.

The outer surfaces of all bones from the Alsen quarry show signs of
bioerosion which are typical for necrophages animals, such as gastropods or
lampreys. Furthermore the bone fragment of Clidastes sp. shows bite marks
of an uncertain producer (see plate 3).

DIAGNOSIS: One peripheral of Ctenochelys stenoporus shows a single
boring of Osedacoides cretaceus n. ichnosp. (pl. 4, figs. 1-4). Average diameter
of opening (1) ranges from 10.5 to 10.1 mm, average of inner diameter (2)
ranges from 15.5 to 19.5 mm.

REMARKS: As already mentioned, the pelagic sediments of the Ligerdorf-
Formation indicate open epicontinental conditions with 100-150 m water depth
(NIEBUHR, 2007). Recent Osedax- species fed on whale bones in a depth of
about 120 m and thus perfectly fit very into the reconstructed water depth.
Furthermore, ZANGERL (1953: fig. 122) figured a neural fragment of Ctenochelys
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tenuitesta with “parasitic lesions” from the Mooreville chalk of the Selma group,
which may be a part of an Osedacoides boring.

NUCHAL CROSS-SECTION
TAXON LOWER JAW
NOTCH OF PERIPHERAL II
Toxochelys latiremys small moderate without pleural alternation
) oval to triangular with
Toxochelys barberi unknown moderate guar
pleural alternation
. . with complete pleural
Thinochelys lapisossea unknown flat )
alternation
) with complete pleural
Porthochelys laticeps strong flat pete Db
alternation
. with complete pleural
Lophocbelys venatrix unknown deep pete b
alternation
. oval with knob, without
Lophochelys natatrix unknown moderate

pleural alternation
oval without pleural

Ctenochelys stenoporus

wide moderate .
BGR old n.° Gr.A.24 n.° 8 alternation
) flat without pleural
Ctenochelys tenuitesta unknown moderate 'p
alternation
Ctenochelys acris unknown deep oval
Prionochelys nauta unknown deep triangular and with suture
Prionochelys galeotergum | unknown deep flat and with suture
) . with complete pleural
Osteopygis emarginatus | very strong moderate

alternation

Among marine Cretaceous (Campanian) deposits of NW Germany well-
preserved and easily identifiable mosasaur remains are rare fossil elements.
Since today only few reports have been published (CALDWELL & DIEDRICH,
2005; VON DER MARCK, 1892; SACHS, 2000; DIEDRICH & MULDER, 2004). Thus the
herein described scapula remain of Clidastes sp. is a rare document of marine
vertebrate occurrence in NW Germany.

NEW SPECIES OF OSEDACOIDES

Osedacoides cretaceus n. ichnosp.

HOLOTYPE: BGR-Gr.A.24 n.° 8, peripheral of Ctenochelys stenoporus
described at page 174 (4) and illustrated at plate 4.

ETYMOLOGY: cretaceous = Cretaceous, the type stratum.

TYPE LOCALITY: Alsen quarry in Ligerdorf near Itzehoe (Schleswig-
Holstein).
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TYPE STRATUM: Ligerdorf-Formation, Upper Santonian to Lower Campa-
nian, Schreibkreide-Gruppe, Upper Cretaceous.

DIAGNOSIS: X, from page 180.

REMARKS: X, from page 180. The newichnospecies differs to the type
species. Osedacoides jurassicus Karl et al. (2012) with the larger dimensions
and the single lifewise.
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