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ABSTRACT: New turtle-tracking material from Emydhipus cameroi Fuentes Vidarte et 
al., 2003 from the Berriasian of Northern Germany is described. An overview of the 
known ichnospecies of turtle-trackings is presented and relevant material is discussed.
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RESUMEN: Se describe material nuevo de huellas de quelonio, Emydhipus 
cameroi Fuentes Vidarte et al., 2003, del Berriasiense del Norte de Alemania. Se 
supervisan y discuten las ichnoespecies conocidas de huellas de quelonios.

Palabras clave: Berriasiense, Cretácico Inferior, Bückeberg, Sajoniense inferior, 
Noroeste de Alemania, Emydhipus cameroi Fuentes Vidarte et al., 2003, descripción.
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INTRODUCTION

Turtle tracks are relatively rare but widespread components of Mesozoic 
aquatic ichnoassociation. The morphology of these tracks are strongly controlled 
by the gait of the trackmaker, the environment and the substrate (avanzini et 
al., 2005). Terrestrial turtles show a typical unguligrade gait while semiaquatic 
and aquatic species are semiplantigrade. Terrestrial and subaquatic bottom-
walking led to a wide range of preservation, further diversified by the substrate 
quality. Most fossil examples show only more or less pronounced claw-marks 
(occasionaly scratch-marks), which may be completed by a connecting arc-
shaped structure. This preservation quality does not allow any reconstruction 
of autopodial anatomy but the determination of the number of digits and the 
general presence of ungual claws.

In this paper we describe an isolated turtle manus print (preserved as 
hypichnial cast) which shows an excellent grade of anatomical detail. The 
specimen is preserved on a slab of fine-grained sandstone from the Berriasian 
Bückeberg Formation (Obernkirchen Member, ?Hauptsandstein unit) of the 
area of Bückeburg near Minden, Lower Saxony, NW Germany. This specimen 
is part of the Max Ballerstedt collection, housed at the Geoscience Centre, 
University of Göttingen and was first described with abstract and poster in 
the Annual Meeting 2008 of the German Palaeontological society in Erlangen 
hornung et al. (2008).

SYSTEMATIC ICHNOLOGY

Ichnia Testudinarum fossilium

Ichnosubclassis Chelonomorphipedii Vialov, 1966

Ichnoorder Testudipedia Vialov, 1966

Ichnofamily Chelonipedidae Sarjeant & Lockley, 1994

Ichnogenus Chelonipus Rühle von Lilienstern, 1939

(Genus typicus)

Chelonipus torquatus Rühle von Lilienstern, 1939

– Chelonipus torquatus n. sp. Rühle von Lilienstern, 1939

– Chelonipus torquatus Rühle von Lilienstern, 1939, hauBold, 1971a, 
1971b, Karl, 1993, Karl & tichy, 2000, Kuhn, 1958, 1963 (syn. Chelonipus 
cuneiformis n. sp. rühle von lilienstern, 1939, Kuhn, 1958, 1963, syn. 
hauBold, 1971a) [Lower Triassic].
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Chelonipus triunguis Karl & Tichy, 2000

– “Fährten schildkrötenartiger Tiere”, soergel, 1925

– Chelonipus torquatus Rühle von Lilienstern, 1939 (in part), Karl, 1993

– Chelonipus triunguis n. sp. Karl & tichy, 2000 [Lower Triassic]

Chelonipus plieningeri Haubold, 1971a

– Chelonipus plieningeri n. sp. hauBold, 1971a

– Chelonipus plieningeri Haubold, 1971a, hauBold, 1971b; Karl, 1993a; 
Karl & tichy 2000 [Upper Triassic]

Ichnogenus Emydichnium Nopsca, 1923

According to aBel (1930) it is a floating track of Eurysternum, though no 
diagnostic features are available referring to hauBold (1971). In this paper is 
provided a brief summary of all scratch- and grinding marks of turtles from the 
Upper Jurassic.

Emydichnium megapodium (Walther, 1904)

– Ichnium megapodium n. sp. Walther, 1904

– Emydichnium megapodium (Walther, 1904), nopsca, 1923; aBel, 1930; 
hauBold, 1971b; Kuhn, 1958, 1963

– Chelonichnium ceriniense n. isp., demathieu & gaillard, 1982, refer to 
Ichnia Non-Testudinata below

– Saltosauropus latus n. isp., Bernier et al., 1984

– “A giant Upper Jurassic turtle revealed by its trackways”, Kimmeridgium 
(Oberjura) from the fossil Lagerstätte Cirin in France, gaillard et al., 2003 
[Upper Jurassic]

REMARKS: The use of the generic name Chelonichnium is not correct 
(hauBold, 1971; locKley & foster, 2006). The scratch-marks are the same 
as those of Emydichnium megapodium, which just show greater dimensions, 
similar appear to be with the material described by gaillard et al. (2003). 
Discussion on Saltoposaurus refer to locKley & meyer (2000).

Ichnogenus Emydhipus Fuentes Vidarte, Meijide Calvo, Meijide Fuentes & 
Meijide Fuentes, 2003

Regarding single, well preserved turtle tracks and trackways from the 
lower Cretaceous a brief summary is provided:
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Emydhipus cameroi Fuentes Vidarte, Meijide Calvo, Meijide Fuentes  
& Meijide Fuentes, 2003

– Emydhipus cameroi n. isp., fuentes vidarte et al., 2003

– “An exquisitely preserved turtle footprint from the Berriasian (lowermost 
Cretaceous) of northwestern Germany”, hornung, Karl & reich, 2008 [Lower 
Cretaceous]

MATERIAL: GZG. BA. 0116 (Ballerstedt-Collection), imprint of a right 
turtle manus or pes (plate 1, 2-2).

Plate 1. Emydhipus cameroi Fuentes Vidarte et al., 2003, GZG. BA. 0116, imprint of a rigth 
turtles manus or pes from Bückeberg, Lower Saxony, NW-Germany. Ballerstedt-collection. 

Photo H.-V. Karl. Scale bar = 10 cm.

DESCRIPTION: The large track is interpreted as a right manus or pes 
impression, it shows clearly the print of four digits in decreasing length, 
probably in medial direction. Digit III is slightly deflected ventrally and appears 
shortened in the imprint. The digits are thin and interphalangeal joints can be 
recognized at least on digit IV. All digits are merged in an extensive skin web, 
only the claws are free. This skin shows clear folding especially between digits 
III and IV but no distinctive superficial texture or traces of osteoderms. The 
distal metapodial region is present as a lunate depression (hypichnial rise) 
with a posteromedial rim of displaced sediment (hornung et al., 2008).
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Measurements in mm:

tinger/toe i ii iii iv

Length 60 33 46 49

Wide 11 7 8 8

Total wide 119

Gen. et spec. indet.

(Non Chelonipus rühle von lilienstern, 1939)

–  Chelonipus sp., from the Eocen of Texas, USA, sarJeant & langston, 
1994; mustoe, 1993

–  Chelonipus sp., Chuckanut Formation (Eocen) of Nordwest Washington, 
USA, mustoe, 1993

–  “Turtle tracks” from the Laramie/Arapahoe Formation (Upper 
Cretaceous), near Denver, Colorado, USA, wright & locKley, 2001

–  Trionyx from the Eocen of the Paris Basin in Mont-Morency, 
desnoyers, 1859 (upper Figure), Genus Trionyx geoffroy, 1809 
(Morphogenus)

–  Trionyx from the tertiary Carpathian sandstones of Northern Romania 
(Bajutz)/Flysch of Olábláposbánya (Ungary), haidinger, 1841, 1848, 
aBel, 1904, hauBold, 1971; referring to nopsca (1926) trackways of 
Chelonia mydas linnaeus, 1758.

remarKs: There are just a limited number of fossil turtle footprint reports 
in the literature. Fossil tracks have been closely compared with modern turtle 
tracks already by rühle von lilienstern (1939), current base-line studies are 
published by earhart & stein (2000) and renous et al. (2008). foster et 
al. (1999) assigned a series of 29 small (20 to 30 mm) tracks found in the 
Jurassic Morrison Formation to an unidentified vertebrate, probably a turtle. 
Those tracks were preserved in a sandstone unit with a series of scratch marks, 
the single scratches were associated with the digits of each manus or pes. 
Single claw marks, as far as defined like a nearly point-like depression, are 
not preserved in any of the 29 tracks described and illustrated by foster et al. 
(1999). The scrapes left by the Morrison turtles are very similar to the tracks 
made by the Galapagos tortoises at the Philadelphia Zoo walking across a 
relatively dry, sandy substrate. The zoo tracks confirm the suggestion by foster 
et al. (1999) that the Morrison tracks were indeed made by a turtle. wright 
& locKley (2001) described a series of short, wide tracks with well-defined 
claw marks from the Cretaceous Laramie Formation of Colorado. These tracks 
were referred to a turtle maker, and emphasis was placed on the presence of 
claw marks providing a means to investigate the interaction between animal 
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and substrate. They further suggested that the animal was partially buoyed by 
water as it walked across the substrate. Although the claws in the tracks from 
the Laramie Formation are prominent, the footprints illustrated by wright 
& locKley (2001) are in a reasonable relation with the clawed tracks left by 
the zoo turtles examined in the same work. The relations between tetrapod 
nonmarine biotaxonichnofacies and ethoichnofacies are discussed in hunt & 
lucas (2007).

Ichnia Non-Testudinata

Another taxa former described as turtle trace fossils according hauBold 
(1971b):

– Agostropus Gilmore, 1926 [Agostropus falcatus Rühle von Lilienstern, 
1939] syn. of Laoporus, Lull, 1918: Ichnofamily Sphenacodontia Romer & Price, 
1940 or Bauriamorpha Watson, 1917; Therapsida Broom, 1905; Kuhn, 1958; 
1963; Haubold, 1971a, 1971b

– Chelichnus Jardine, 1850 [Chelichnus ambiguus Jardine, 1853 
(Chelichnus ambiguus Hickling Chelichnus megachirus Huxley referring to 
Kuhn, 1958); Chelichnus bucklandi Haubold, Lockley, Hunt & Lucas, 1995; 
Chelichnus duncani (Owen, 1842); Ichnotypus pro Testudo ducani Owen, 
1842 (Testudo Linnaeus, 1758= Morphogenus); ?Chelichnus kablikae Kuhn, 
1963]: Incertae sedis or Bauriamorpha Watson, 1917; Therapsida Broom, 1905; 
Kuhn, 1958, 1963; Haubold, 1971a, 1971b

– Chelonoides Hitchkock, 1858 [Chelonoides incedens Hitchcock, 1858], 
Nomen praeoccupatum pro Chelonoidis Fitzinger, 1836: Testudines; syn. von 
Batrachopus Hitchkock, 1845: Batrachopodidae emend. Lull, 1904; Kuhn, 
1958, 1963; Haubold, 1971a, 1971b

– Chelonichnium Schimper, 1850 [Chelonichnium vogesiacum Schimper, 
1850, Chelonichnium cerinense Bernier, Barale, Boureau, Buffetaut, Demathieu, 
Gaillard & Gall, 1982]: Incertae sedis, Kuhn, 1958, 1963; Haubold, 1971a, 
1971b

– Herpetichnus Jardine, 1850 [Herpetichnus bucklandi Jardine, 1850; 
Herpetichnus sauroplasius Jardine, 1850; Herpetichnus loxodactylus Dudgeon; 
Cotylosauria or turtles according to Kuhn (1958, 1963)

– Onkichnium Nopsca, 1923: Bauriamorpha Watson, 1917, Therapsida 
Broom, 1905; Kuhn, 1958, 1963; Haubold, 1971a, 1971b
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Plate 2. Partial pentadactyle pes with reduced fifth toe of Pleurosternon bullock  
(I-IV = metatarsals), the Bremen-specimen adapted from karl et al., 2007 directly compared 

to Emydhipus cameroi from Bückeberg (I-IV = toe imprints). Scale bars 3 cm.  
Design Enrico Paust M.A., TLDA.
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DISCUSSION

fuentes vidarte et al. (2003) named the trackway found in Valduérteles 
(Wealden facies, Spain) Emydhipus. avanzini et al. (2005) described related 
turtle tracks from the Late Jurassic of Asturias, Spain. One imprint at figure 5a 
may similar to the track described here. Emydhipus differs from Chelonipus in 
having the manual prints with evident clearly parallel ungual traces, slightly 
internal and apparently always away in respect to the pedal ones. The different 
position of the manual prints in the trackways could be related to a different 
trackmakers anatomy and possibly to different vertebrate taxa (fuentes 
vidarte et al., 2003; avanzini et al., 2005).

According to Karl et al. (2007a,b) are known at least five species of turtles 
from the Bückeberg Formation. Among all these species just the abundant 
Hylaeochelys menkei (Roemer, 1836) and Pleurosternon bullocki (Owen, 1842) 
with carapace length up to 70 cm, show a size comparable to the dimensions of 
the described footprint (hornung et al., 2008). Unfortunately the appendicular 
skeleton of these taxa, as for most of the Berriasian turtles, is unknown. Only 
for Pleurosternon bullocki is known a partial pentadactyle pes with reduced 
fifth toe (Karl et al., 2007a,b). Therefore is to assume a strong similarity in the 
morphology of the footprint presented in this study, with Pleurosternon bullocki 
(plate 2). The autopodial morphology exhibited by the track is peculiar as it 
shows clearly the aquatic adaption of the turtle and several derived features 
from the plesiomorphic turtles manus. It shows an intermediate morphotype 
between those of less specialized semiaquatic turtles (e.g. Emydidae, including 
semiplantigrade gait and considerably short and broad manus) and of highly 
specialized aquatic turtles (e.g. Trionychoidea, including gracile phalanges, 
extensive webbing, reduced ungual claws, and smooth skin surface). For this 
reason it sheds light on the poorly known modifications in the appendicular 
morphology of Early Cretaceous limnic turtles. GZG. BA. 0116 is the most 
similar to an unnamed turtles track from the Leydon Gulch locality referring to 
wright & locKley (2001). See also figure 7b in moratalla & hernán (2009). 
Some turtle tracks described by avanzini et al. (2005) from the Upper Jurassic 
of Asturias region (north Spain), show several similarities with the Los Cayos 
tracks described by moratalla & hernán (2009). These similarities are based 
on the general tridactyl tracks morphology, the presence of parallel digit marks, 
and the relative curved shape of the external digital impressions. Beside these, 
the Asturian tracks are bigger, about 5-8 cm in length. The turtle trackway 
discovered in the Valduérteles locality (Soria province) provides good material 
for a comparison (figure 7d) (fuentes et al., 2003). The trackway is made up 
by a series of 14 manus-pes sets. While the pes prints are tetradactyl with a 
heel-like rear area, the manus tracks are formed by three or four isolated digital 
impressions. These digital marks show a sub-parallel disposition without a 
clearly impressed heel zone. The shape, size, and general disposition of these 
manual prints show some similarities to those of the Los Cayos C turtle tracks 
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described herein. moratalla & hernán (2009) remarks that fuentes et al. 
(2003b) named the Valduérteles trackway Emydhipus, altough no consistent 
comparison has been made with similar fossil prints or with the osteological 
record. Most of the diagnostic features proposed for Emydhipus are based on 
general trackway pattern and track morphology. The authors identified this 
trackway as an “aquatic turtle”; but gave no precise explanation about the 
“aquatic” term or taxa comparison. Because on the high similarity between the 
Los Cayos C prints and the Valduérteles trackway, moratalla & hernán (2009) 
is assumed that both print association were made by a similar trackmaker 
and therefore the turtle tracks from Los Cayos locality can be ascribed to the 
ichnotaxon Emydhipus. All the turtles species mentioned in this study are well 
known from the upper Jurassic altough we considered only species that passed 
trough the Jurassic-Cretaceous boundary.
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