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SUMMARY

The paleoecological relationship of the Upper Jurassic turtle species Platychelys oberndorferi
Wagner, 1853 (Platychelidae) of the southern Germany and Chitracephalus dumonii Dollo, 1884
from the Lower Cretaceous (Berriasian) of the northwest of Germany, as well as the extant species
Matamata tortoise (Chelus fimbriatus Schneider, 1783) (Chelidae) of the South American region, is
reviewed, analyzed and discussed in regarding their paleogeographic distribution patterns and
morphological characteristics. These materials were comparatively examined in terms of the
adaptation of the skull (frontal eye position, flattened skull), hyoid apparatus to dietary habits, and
shell surface structures.
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INTRODUCTION

Testudinata is one of the primary clade of the extant and extinct amniotes with about
441 taxa of turtles and tortoises including 322 species and 119 subspecies. Among them,
there are 7 sea turtles and the remaining 315 species, and 434 taxa of freshwater turtles
and tortoises (TTWG, 2021). All scientists today concur that the group of living turtles
consists of two-crown clades: side-necked turtles (Pleurodira), primarily found in
southern continents, and hide-necked turtles (Cryptodira), which have a worldwide
distribution (Crawford et al. 2015). Although the cryptodiran stem lineage boasts a
remarkably abundant fossil record from the Jurassic and Cretaceous periods of Asia
(Sukhanov 2000; Rabi et al. 2010), the pleurodiran stem lineage is limited to a narrow
clade (Cadena and Joyce 2015; Lopez-Conde et al. 2016; Sullivan and Joyce, 2017).

The Mesozoic was a significant paleontological era for the dominance of
terrestrial vertebrates, especially reptilian fauna. In addition to the occurrence of large
explosions, significant climate changes caused by heat and cold have also led to drastic
faunal turnovers and acted as a major biological extinction event (Rogl, 1999; Bohme,
2003; Karl et al., 2021, 2024a). Platychelyidae is an extinct family of pan-pleurodiran
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turtles, known from the two Mesozoic periods, The Late Jurassic and Early Cretaceous,
of Europe, South America, North America, and the Caribbean. It represents the oldest
known clade of stem-pleurodires. All known members likely inhabited shallow water
environments, including brackish and saline waters, and probably never lived in more
marine settings than lagoons. Their tolerance for saline conditions may have facilitated
their dispersal during the breakup of Pangea. Unlike modern pleurodires, which retract
their necks to the sides, Platychelys retracts its neck inward, similar to modern
cryptodire turtles. (Cadena and Joyce, 2015). A comparison of the Late Jurassic P.
oberndorferi (Wagner, 1853), the Early Cretaceous Chitracephalus dumonii, and the
extant species Chelus fimbriatus (Schneider, 1783) (Matamata) reveals a tight
evolutionary relationship. These three species reflect distinct stages in the evolutionary
lineage that led to current Matamata turtles. As a result, this publication gives brief
descriptions of P. oberndorferi and C. fimbriatus.

Fuentes et al. (2003) reported on a nearly intact specimen of their newly
identified turtle genus, Salasemys pulcherrima, found at the Early Cretaceous "Tenadas
del Jabali" location in Salas de los Infantes, a town in Burgos, Spain. The initial authors
categorized it as a primitive turtle that is part of the Eucryptodira lineage. Its shell is oval
and flat, almost square, featuring a well-defined deep nuchal notch and intricate
ornamentation marked by noticeable, protruding ribs. The plastron is compact and cross-
shaped, showcasing two distinct fontanelles: one located between the hyoplastra and
hypoplastra, and another situated between the hypoplastra and xiphiplastra. As
mentioned in this paper, S. pulcherrima seems to be a more recent synonym of C.
dumonii (Dollo, 1884), originally described from Early Cretaceous (Berriasian,
Wealden) deposits in Bernissart, Belgium.

Karl et al. (2012) found some turtle fossils in the Heinrich Friedrich Wilhelm
Grabbe collection (Geoscience Centre, Gottingen), believed to be of the same species as
the specimens from Spain and Belgium. Grabbe gathered the samples for his doctoral
dissertation (1883) from Berriasian (“Middle Wealden”) layers on the northern slope of
the Biickeberge close to Wendthagen in the principality of Schaumburg-Lippe, Lower
Saxony (northwestern Germany). C. dumonii was designated due to some of the most
intact turtle fossils from the Lower Cretaceous in Europe, but the taxon has scarcely
been referenced since then. Certainly, fresh specimens were assigned to a novel taxon,
"S. pulcherrima”. The synonymy is acknowledged here, broadening the geographical
distribution of this turtle and offering instances of individuals at various stages of
ontogenetic growth. The unusual design of its shell and its developmental process are
distinct to this taxon. The systematic classification of C. dumonii was not clearly
established before. Determining the phylogeny of fossilized turtle remains is one of the
distinct challenges in paleontology, considering the significant likelihood of merging
convergent lineages because of systematic homoplasy. Karl et al. (2024b) highlight the
importance of ambiguous reconstructions of turtle evolution, biogeographic and
paleoclimatic information, and phylogenetic theories. Updated illustrations of holotype
reconstructions of fossil turtles are essential for understanding ancient turtle fossil
specimens.

A comparative discussion of the Late Jurassic P. oberndorferi Wagner, 1853, the
Early Cretaceous C. dumonii, and the Recent Chelus fimbriatus Schneider, 1783
(Matamata) highlights the close morphological relationship among these three species,
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which are considered different stages in an evolutionary lineage leading to the modern
Matamata turtles. New material of Platychelus oberndorferi has been discovered in
Schelklingen in Alb-Donau-District, Baden-Wirttemberg, and is preserved in the City
Museum Schelklingen. Additionally, Platychely remains have been described in the
Upper Jurassic of Switzerland by Scheyer (2009) and Sullivan and Joyce (2017).
Matamata (Chelus fimbriatus) is a species of freshwater turtle native to the eastern
Guianas and the Amazon basin and river system (TTWG 2021) (Figure 1).

The research aims to investigate the palaeobiological traits of Mesozoic turtles in
Central Europe and analyze their morphological connections to the living South
American Matamata turtle (Chelus spp.). By examining fossil records, bone structures,
and evolutionary traits, this study seeks to reveal the phylogenetic relationships,
ecological functions, and biogeographical significance of these prehistoric turtles within
the context of global chelonian evolution.
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FIGURE 1: Distributional map of Platychelys, Chitracephalu
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é(Meso%oic, Europe),
and Chelus (Neogene and current, South America), based upon Smith, Hurley &
Briden (1982), according to Karl et al. 2012, red 11) new locality Schelklingen.

MATERIALS AND METHODS

The research utilizes a taxonomic classification method to detail fossil specimens,
emphasizing their stratigraphical and geographical distributions, material descriptions,
and morphological traits. It encompasses thorough anatomical comparisons derived
from earlier published synonymies and distinguishing characteristics. Additionally, the
research evaluates the geological background of the fossil locations, including
stratigraphic information, lithological characterizations, and accounts of past
excavations. Photographic records and schematic illustrations of the fossils are also
included to assist in morphological analysis, thus aiding in the identification and
classification of the specimens.
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RESULTS AND DISCUSSION

Platychelys oberndorferi, categorized under the Order Testudines Linnaeus, 1758, is
part of the Gigaorder Casichelydia Gaffney, 1975, the Megaorder Pleurodira Gaffney,
1975, and the Infraorder Pleurodira Cope, 1868, within the Family Platychelyidae
Bréam, 1965, and the Genus Platychelys Wagner, 1853. The type species, Platychelys
oberndorferi Wagner, 1853, has synonyms identified by Kuhn (1964) and Brédm
(1965), along with further synonymy including ?Platychelys anglica n.sp. Lydekker
(1889), ?Platychelys anglica Lydekker (1889) according to Kuhn (1964), and
?Helochelydra anglica (Lydekker) comb. nov. as stated by Milner (2004). The
specimen, as detailed by Karl et al. (2012), includes a full skeleton viewed from above
(IGPS Nr. 650) obtained by Stefan Schéfer in Puchheim, Bavaria, from a disused
quarry in Solnhofen Limestone at Eichstatt, Southern Franconian Alb, Bavaria, South
Germany, dating back to the Late Jurassic (Tithonian). Furthermore, fresh material
consists of the back portion of a carapace found in Stadtmuseum Schelklingen (Figure
3), obtained from a Jurassic limestone quarry close to Schelklingen, Alb-Donau-
District, in Baden-Wdrttemberg.

Danube |
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FIGURE 2a—b Geographlcal map with the of Platychelys from Vohenbronnen-
Schelklingen quarry in Jurassic limestone near Schelklingen, Alb-Donau-
District in Baden-Wirttemberg [48°21'27.60""N, 9°46'27.48"'E, H 677 m].

FIGURE 2c-d: Geograi map with the finding
area of Platychelys from VVohenbronnen-Schelklingen quarry.

STRATIGRAPHICAL AND GEOGRAPHICAL OCCURRENCE

Fossil evidence indicates the presence of specimens from various geological eras and
locations. During the Late Jurassic (Kimmeridgian) period, fossils were discovered in
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Solothurn, Switzerland. Additionally, remains from the Late Jurassic (Tithonian) have
been found in Eichstatt and in Kelheim, which is the type locality in the Southern
Franconian Alb of Bavaria, South Germany. Furthermore, transitional beds from the
Late Jurassic to Early Cretaceous, particularly within the "Purbeck Limestone Group™
at Swanage, Durlston Bay, Dorset, in Southern England, have yielded significant finds,
especially regarding Helochelydra anglica (Karl et al., 2012, Figure 2).

fossil site

coprolite layer

Figure 2e: Geographical map with the locality of Platychelys from VVohenbronnen-
Schelklingen quarry in Jurassic limestone with marks for the fossil site and the
coprolite layer in profile view.

Geographical and Geological Settings of the New Material from Schelklingen

The Vohenbronnen quarry has been in operation since 1902. At the time of the
discovery of the Platychelys, large borehole blasting was being implemented. Access
roads were constructed over the central "Huhnerberg." Following the extraction of the
cement marl that was slightly deeper, the edge of the "Huhnerberg" was gradually
retracted to the northeast. The attached photo shows the condition in 2016. At that time,
the extraction edge had already approached the suspected find point. The image of
Vohenbronnen Hihnerberg from June 2016 (Figure 2e) shows the quarry edge of the
mountain that was still preserved at that time. The 'hanging bank limestones' are clearly
visible. Above in the forest, the path ran along the suspected find location of the turtle.
The reddish-brown masses on the left side of the image are the clayey filling of a
Tertiary cavity. About 3 to 5 meters below the suspected layer of the turtle, a layer was
intermittently exposed that exhibited numerous limonite concretions. These were partly
composed of limonitized pyrite crystals and/or showed isolated worm traces. Therefore,
they are likely coprolites.

In the central part of the VVohenbronnen quarry, clay-rich, blue-gray cement
marls are being extracted. In the eastern part, also in the vicinity of the Huhnerberg,
bank limestones are exposed, which are incised by Tertiary channels that have been
filled. The entire western part of the quarry, area "Wiedenhalde,” reveals a reef
complex with partly high-purity karstified limestones. In the northern part of the
quarry, there is/was a reef debris pile exposed towards the cement marls with an
interesting fossil spectrum. In the central cement marls, a small, intermittently active

Karl et al., 2025



57

Journal of Wildlife and Ecology (2025). 9(1):52-68
ISSN: 2663-4600

water cave was exposed. Additionally, about 35 years ago, the fossilized filling of a
former shaft cave was uncovered during extraction in the bank limestones/cement
marls, with the largest block weighing 11 tons alone. It contained numerous fossils
alongside countless speleothems, which allowed the age of the shaft cave to be
determined at approximately 35 - 36 million years, Oligocene.

FIGURE 3: 1) Platychelys oberndorferi Wagner, 1853, Tithonian of the Late
Jurassic (Solnhofen Limestone), Eichstatt, Bavaria, entire skeleton displayed in
dorsal perspective, IGPS Nr. 650, coll. Stefan Schafer (Puchheim); 2) ultraviolet
image by Helmut Tischlinger (Stammham). Observe the robust hyoid bones
located at the rear of the skull (Scale bar =5 cm).

Characters: According to Karl et al. (2012), the skull is compact, with an upper
jaw featuring distinct labial ridges and a slightly indented temporal region. The orbitals
are oriented dorsorostrad, and the middle ear processes have a tympanic opening
directed posteriorly. The angle of the ears exceeds 180°, and the horns of the Os hyoids
(cbl and cbll) are extremely enlarged (Plate 4, Figure 3). The extremities are strong, not
specialized, with five well-developed fingers and toes. The carapace is distinctly
sculptured, with each side displaying three separate supramarginals. The total width of
the central section diminishes towards the posterior, with C1 being the broadest and C5
the narrowest (Bram, 1965). The tail is of moderate length, featuring 18 visible
vertebrae (Figure 3).

The entire specimen measures L 175 x W 225 x H 102 mm. The shell area of
the Platychelys fossil has the dimensions: L 170 x W 187 x H 102 mm. The measured
central scute 3 measures 55 x 80 mm and protrudes 7 - 8 mm over the following central
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scute 4 (Fig. 4-5). The Schelklingen Platychelys was discovered in the summer of 1969
or 1970 in the excavation of a freshly dug access road in the quarry area of the
Vohenbronnen quarry, cement plant Schelklingen. This quarry is located about 3 km
southeast of the city center of Schelklingen. Along with the turtle, a large ammonite
was found, which has since become untraceable after being privately owned. The
finders were Jenny and Klaus Boger.

Chitracephalus ~ dumonii,  the  representative  species  of  the

genus Chitracephalus (Dollo, 1884) (Figure 6), was first identified by Dollo in that
same year. Kuhn (1964) and other researchers have documented synonyms for this
species. Dollo initially referred to it as Chitracephalus dumonii n. g. n. sp., describing
an almost intact skeleton (Plate 2). This species was later referenced by Dollo (1909),
Wegner (1911), and Kuhn (1964). In 2003, Fuentes Vidarte et al. introduced a new
genus and species, ?Salasemys pulcherrima, which was subsequently cited by Karl &
Reich (2009). In 2012, Perez-Garcia, Karl, Groning, Brauckmann, and Reich
reaffirmed the classification of Chitracephalus dumonii. The fossil remains, which
include an almost complete skeleton, provide valuable insights into the morphology and
evolutionary significance of this species.
Diagnosis: According to Pérez—Garcia (2012), the cryptodiran turtle is characterized by
the following autapomorphies: a very elongated and depressed skull with large orbits
positioned anterodorsally; a temporal area featuring a highly elongated marginal
structure that connects the upper and lower temporal areas; a complex ornamentation
pattern on the carapace that is symmetrical around the axial plane, consisting of
numerous bony rods that converge upon each other, dividing the carapace into thin sub-
triangular and sub-rhombic polygons; and a conical and very narrow anterior area of
the hyoplastra, which does not exhibit sutured contact with the epiplastra or
entoplastron.

Figure 4: New ‘specimen of Platychelus oberndorferi from Schelklingen in Alb-
Donau-District in Baden-Wirttemberg, western of Ulm. Photo Winfried Hanold,
coll.: Schelklingen, Swabian Alb. 1) anterior fracture surface of the sediment

block with the perimeter of the carapace (red arrows), 2) Dorsal view of the
exposed parts of the carapace. (Scale bar =5 cm).
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Figure 5:Schematic representation of the carapace of Platychelys, modified
according to Danilov & Moravec (2005). Carapace elements: Scutes: Nu = Nuchal
plate, N1-N8 = Neural plates 1-8, Mn = Metaneural plate, Pyg = Pygal plate;
Horny scutes: Ce = Cervical scute, M1-M12 = Marginal scutes 1-12, 11-14 = Pleural
scutes 1-4, C1-C5 = Vertebral scutes 1-5, Sm = Supramarginal scutes (Scale bar =
3cm).

Characters: The skull is very narrow and elongated, possessing a flat upper jaw
that lacks noticeable labial ridges. The temporal area is somewhat recessed, and the eye
sockets are positioned dorso-rostrally. The middle ear structures include a tympanic
opening that is directed laterally, with the angle of the ears being around 180°. The
hyoid horns (cbl and cbll) are significantly enlarged (Figure 6). The limbs are sensitive
and non-specialized, each consisting of five fingers and five toes. The carapace is
clearly designed and is devoid of supra marginalia. The overall width of the central
carapace decreases toward the rear, with C1 being the widest and C5 the slimmest
(Dollo, 1884; Fuentes Vidarte et al., 2003). The tail is brief, showing 10 visible
vertebrae (Figure 6).

Locality: The fossil site is located at the Engine Shaft (Maschinenschacht) in
Kdorssen, near Wendthagen (South Stadthagen). It is situated on the northern slope of
the Blickeberge in the Principality of Schaumburg-Lippe, Lower Saxony, northwestern
Germany (see Figure 1, point 2).

Horizon: During the Early Cretaceous, specifically in the Berriasian stage
(noted by Elstner & Mutterlose in 1996 and Hiss et al. in 2005, and referred to as the
"Middle Wealden" in earlier works like Grabbe, 1883), a layer of clay-sandstone is
found beneath the "Hauptfléz," which is a primary coal seam. This sandstone contains
many fossilized plants.

Remarks: The  carapace  plates, similar to those of Salasemys
pulcherrima Fuentes Vidarte et al., 2003, are flat and feature a well-developed, intricate
sculpture characterized by strong, protruding ribs that resemble a spider web structure
(Figure 6).
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Figure 6: Chitracephalus dumonii Dollo, 1884, 1: a nearly complete specimen
of Chitracephalus dumonii (syn. Salasemys pulcherrima Fuentes Vidarte, Meijide
Calvo & Meijide Fuentes 2003 from the Early Cretaceous “Tenadas del Jabali”
site in Salas de los Infantes (Burgos) in northern Spain (according to Fuentes
Vidarte et al. 2003; Karl & Reich 2009) further material from the Early
Cretaceous: Berriasian (“Middle Wealden”), Wendthagen, Schaumburg-Lippe,
Lower Saxony, north-western Germany, Grabbe collection, Geoscience Centre,
Gottingen; 2: pleural no. GZG.V.010.401; 3: pleural no. GZG.V.010.402; 4:
peripheral no. GZG.V.010.403, a = dorsal, b = ventral; photograph by Max
Hundertmark (Goéttingen), plate by Alexander Gehler (Goéttingen); 5: pleural no.
GZG.V.10004, a = dorsal view, b = visceral view, ¢ = cross-section at fracture; 6:
scapula no. GZG.V.10003; photographs by Mike Reich (formerly Gottingen).
Peripheral no. GZG.V.010.403, dorsal, enlarged, without scale to illustrate the
surface texture (Scale bar =5 cm).

Duméril, 1806 describe Chelus, a genus of the Chelidae family Gray,
1873. Testudo fimbriata Schneider, 1783, is a contemporary species found in northern
and central South America, including Venezuela, the Guianas, central and northern
Brazil, northern Bolivia, eastern Peru, Ecuador, and eastern Colombia. TTWG (2017)
offers a list of synonyms for the species. Along with the current species Chelus
fimbriatus, two fossil species have been assigned to the genus based on their shell
characteristics. Wood identified Chelus colombianusin 1976, and it is from the
Villavieja Formation (Upper Miocene, Late Tertiary, Neogene) in Colombia's upper
Magdalena River Valley. Another species, Chelus lewisi, was explained by Wood in
1976. It comes from the Urumaco Formation (Upper Miocene, Late Tertiary, Neogene:
Huayquerian) and has been discovered in several locations around Urumaco, north-
western Falcdn, Venezuela.

Characters: Skull compact; upper jaw lacking labial ridges; temporal area
slightly concave, divided into three parts due to movement of middle ear structures;
orbits positioned dorso-rostrally; middle ear structures with tympanic opening directed
anteriorly; ear angles < 180°; horns of Os hyoides (cbl and cbll) significantly enlarged
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(Figures 3 & 5); limbs robust and non-specialized, possessing five fingers and five toes;
carapace notably sculpted, lacking supra-marginalia; total width of central area
narrowing towards the back, with C1 being the widest and C5 the narrowest (see
Gaffney 1977; Pritchard & Trebbau 1984; Seddon et al. 1997; Sanchez-Villagra et al.
1995); tail short (Figure 7).
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Flgure 7: Image of Matamata turtle Chelus flmbrlatus (Schnelder 1783)

To date, four species of turtles from the Early Cretaceous era have been
discovered: Pleurosternon bullocki, Hylaeochelys menkei, Peltochelys duchastelii,
and Chitracephalus dumonii (also known as Salasemys pulcherrima) in northwestern
Germany. The species Salasemys pulcherrima was originally found in Spain and dates
back to the Late Hauterivian/Aptian era. However, recently discovered fossils in
Germany are significantly older, dating to the Berriasian age, making them several
million years older than their Spanish counterparts. Despite this age difference, the
shell design of the Spanish turtle closely resembles that of Chitracephalus dumonii
found in Belgium. This similarity raises the possibility that Salasemys may be identical
to Chitracephalus. However, this hypothesis cannot be confirmed until additional
information regarding the fossils of Belgian Chitracephalus dumoniiis examined.
Notably, a similar shell sculpture to that of the new material has not been documented
in any localities in Germany (Grabbe, 1883), France (de Lapparent de Broin, 2001), or
Great Britain (Milner, 2004). On the other hand, Nopcsa (1934) and Stromer (1935)
suggested potential relationships between Chitracephalus and the Pleurodira, which
would have significant implications for paleo-zoogeography. If the
Belgian Chitracephalus is indeed part of the Pleurodira: Chelidae, as Stromer (1935:
12, under “Chelyidae”) proposed, this family may have originated in the Laurasian
region. Based on shared morphological traits, we propose that the
genera Platychelys, Chitracephalus, and Chelus represent different stages in a
chronomorphological lineage.
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Figure 8: Chitracephalus dumonii according to Dollo 1884; figure 2: X-ray image of Chelus
fimbriatus, showing the typical neck position before a strike. The labels a-d indicate the angles
between segments of the neck vertebrae. C1-C8 refers to the cervical vertebrae, cbl and cbll
are the first and second cornu branchiale, respectively, sk represents the skull, and thvl is the
first thoracic vertebra (Lemell, 2002). The scale bar measures 1 cm.
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According to Karl and Tichy (2006, 2012), the earliest species of this group
is Platychelys oberndorferi Wagner, 1853, from the Late Jurassic (Tithonian)
Solnhofen Limestone in Bavaria, which was first described only from shell pieces but
has since been identified from a full skeleton (see above). Its overall morphology and
carapace proportions are similar to those of the current Chelus fimbriatus, as indicated
by the two main vertebrae of the neck being extended, suggesting a long neck, and the
legs being well-developed and suitable for mobility and adhering to the bottom of the
water in strong currents. Furthermore, the phalanges are uniquely specialized for
swimming.

The second stage of this suggested lineage includes the Early
Cretaceous Chitracephalus dumonii, which had a flat and extended shell and skull. The
original specimen (Dollo 1884: = IRSNB R 12) has characteristic radial features in its
carapace, such as those observed in Salasemys pulcherrima. Its extremities are fairly
feeble, having short and unspecialized fingers and toes. The neck is extended, with
hints of lateral side-necking, as shown in Dollo (1884: pl. 1, Figures 3-6). The lower
jaw is curved and feeble, missing a widened and specialized alveolar area. In contrast,
the hyo-mandibular apparatus is highly developed, almost equal in size to the complete
ventral aspect of the skull (Dollo 1884: pl. 1, lllustration 1). The declines noted in the
skull are similar to those found in the Chelidae, with the orbits primarily oriented front-
dorsally, akin to Chelus (Dollo 1884). Moreover, a notable resemblance exists between
the plastrons of Chitracephalus (Dollo 1884: = IRSNB R 11) and Salasemys. In
general, the entire range of morphological characteristics in both groups is alike, which
has been employed in comparative paleo-biological reconstructions (Karl et al.
2007). During the Early Cretaceous, the Berriasian Chitracephalus/Salasemys seems to
have taken over the ecological niche previously occupied by the Late Jurassic P.
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oberndorferi. The specialization for ambush hunting appears to be in its early stages, as
suggested by the lateral orientation of the middle ear processes in Chitracephalus, in
contrast to the distinctly fronto-lateral orientation seen in Chelus.
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FIGURE 9: 1 — Dorsal view of the type specimen of Chitracephalus dumonii
according Dollo 1884 in compare with 2 - Habitus photo of a recent Matamata
turtle Chelus fimbriatus according to
https://inpn.mnhn.fr/espece/cd_nom/528750 accessed on January 19, 2025.

Lemell et al. (2010) studied the Matamata turtle, Chelus fimbriatus, and
analysis was done in respect to its feeding structures which had not been studied in
detail by other researchers. Emphasis was placed on gross morphology. Their
conclusions must be restated to aid in approximating the presumed behavior of some
of its fossil relatives (Figure 5).

The skull and hyoid structure, along with related muscles, were analyzed
using computed tomography and dissection; the tongue was investigated through
scanning electron microscopy. The broad skull, the capability to significantly lower
the mandible along with a cheek-like structure, the sizable, bony hyoid apparatus, and
an easily expandable esophagus allow the turtle to generate a tremendous suction
force, enabling the inhalation of its prey. The jaw adductors are less developed in
comparison to other turtles, which helps maintain a flat skull shape; however, they
can achieve high speeds and demonstrate some new performance capabilities. The
hyoid muscles are as robust as the hyoid structure, facilitating the rapid depression
speed essential for effective feeding. The tongue is almost diminished and shows few
dorsal morphological distinctions. Taking into account all its morphological traits,
Chelus fimbriatus is highly adapted as a turtle, rendering this species a fascinating
subject for research (Lemell et al., 2002, 2010). They explore the development of the
vertebrate auditory system from a perspective focused on fish. They contend that all
vertebrate auditory systems need to execute specific essential functions, such as
discriminating acoustic features, locating sound sources, analyzing frequencies, and
interpreting auditory scenes.
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HEARING AND MIDDLE EAR ADAPTATIONS

Middle Ear Functionality

The primary role of the middle ear is impedance matching, which allows for effective
sound energy transfer from air (low impedance) to the fluid-filled inner ear (high
impedance). Amphibians, reptiles, and birds typically possess a single ossicle (the
columella or stapes) for sound conduction. In contrast, mammals have evolved three
ossicles to enhance sound transmission efficiency, particularly for high frequencies.

Adaptations for Low Frequencies

Animals with larger middle ear cavities, such as desert mammals or certain reptiles,
exhibit improved compliance and heightened sensitivity to low-frequency sounds.
This adaptation is particularly advantageous in deserts where low-frequency sounds
travel further.

Evolutionary Trends

The orientation and development of middle ear structures are influenced by
ecological needs. For instance, aquatic reptiles have modified their middle ear
systems to adapt to underwater hearing, where sound transmission differs
significantly from air. In this context, the evolutionary changes in the orientation of
the middle ear in the lineage from Platychelys to Chitracephalus and Chelys must
also be considered. Remark the angel over 180 degrees in Platychelys (1), the angel
about 180 degrees in Chitracephalus (2), and the angel significantly more than 180
degrees in Chelus (3) in Figure 4.

PETROSAL BONE AND BALANCE

Inner Ear and Orientation

The inner ear, housed within the petrosal bone, includes structures such as
semicircular canals that detect head rotation and maintain balance. This system is
conserved across vertebrates but varies in complexity based on locomotor and
ecological demands.

Selective Pressures

Evolutionary pressures have shaped the middle ear to meet specific auditory needs.
For example, reptiles that detect vibrations (like snakes) or low-frequency sounds
(like turtles) exhibit ossicle orientation and skull structure adaptations.

The orientation of the middle ear and petrosal bone is a crucial factor in
vertebrate adaptations for hearing and balance, with significant variations influenced
by ecological and evolutionary factors. Lemell et al. (2010) investigated the feeding
apparatus of the recent Matamata Chelus fimbriatus shedding light on the feeding
mechanics of this aquatic specialist, which had not been thoroughly examined in
terms of gross morphology. In this study, we replicate their findings to provide a clear
understanding of the presumed habits of the fossil relatives.

The skull and hyoid structure, together with the related muscles, were studied
via computed tomography and dissection, while the tongue was investigated using
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scanning electron microscopy. The skull's flat shape, the capacity to greatly lower the
mandible, the cheek-like features, the sizable ossified hyoid apparatus, and a highly
extensible esophagus allow the turtle to create a strong suction force when drawing in
prey. Even though the jaw adductors are not as well developed as those in other
turtles—resulting in the skull's flat form—they can reach high speeds and demonstrate
distinct performance traits. The hyoid muscles are highly developed, supporting the
hyoid structure and enabling the rapid depression speed required for efficient feeding.
The tongue is almost diminished and shows a lack of dorsal shape variations. In
general, the morphological characteristics of Chelus fimbriatus indicate that it is an
extraordinarily well suited turtle, rendering it an intriguing topic for investigation
(Fay&Popper, 2000; Lemell et al., 2002, 2010; Karl et al., 2012).

CONCLUSION

According to Pérez—Garcia (2012) Chitracephalus dumonii was named based on some
of the most complete turtle remains from the Lower Cretaceous of Europe, and yet the
taxon has barely been mentioned since. The communication from Karl & Reich (2009)
is ignored. In his Figure 2, node G includes C. dumonii, but also Mesodermochelys
undulatus, Toxochelys latiremis, Dermochelys coriacea, Chelonia mydas, and Caretta
caretta. This result was bound to come about if an overweight of armor fontanelles was
placed without asking about ontogenetic stages. Lower Cretaceous remains of the true
early sea turtles Oetelia and Desmemys have been made known since Karl and Safi
(2019), Karl, Biermann and Tichy (2012), Karl, Gréning and Brauckmann (2020) and
Karl, Nyhuis & Schleicher (2012), all ignored. These already show the classic
characteristics in shell and limb development like flippers. Long necks are already
unknown of at this stage in the marine evolution of turtles. The neck was ignored by
Pérez—Garcia (2012). Also, the dorsal shell structure of Chitracephalus is uncommon
for marine adaptations involving smooth surfaces due to hydrodynamics. In all
characteristics we see an animal that lived in the shallow coal swamp or lagoon as a
lurking hunter and had developed armor structures to wedge itself in the driftwood. A
lagoon dweller with a long neck like a matamata and probably a sucker snapper, as
indicated by the hyoid bones. Peltochelys duchastelli (Dollo, 1884), which shows
characteristics of the early soft-shelled turtles (Karl, Milan & Tichy 2012), also comes
from the same discovery context (Karl, Milan & Tichy 2012).

The overall morphology, as well as the skeletal characteristics and proportions
of the carapace of Platychelys oberndorferi from the Late Jurassic (Tithonian)
"Solnhofen Limestone™ in Bavaria, closely resembles that of the current species Chelus
fimbriatus in three ways: (i) the two exposed neck vertebrae are elongated, implying a
long neck. (ii) The limbs are sturdy and capable of walking and holding the substrate in
strong currents. (iii) The phalanges are highly specialized for swimming.

The next stage in this proposed lineage is represented by the Early Cretaceous
species Chitracephalus dumonii, which features a flat and elongated shell and skull. In
this species, the extremities are relatively weak, with short and unspecialized fingers
and toes. The neck is also relatively long, showing a slight capacity for lateral
movement. The lower jaw is arched and weak, lacking a broad and specialized alveolar
region. In contrast, the hyomandibular apparatus is well developed, nearly matching the
size of the entire ventral side of the skull. The observed reductions in the skull are
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similar to those found in the Chelidae family, and the orientation of the orbits is
reminiscent of Chelus. Additionally, the plastrons of Chitracephalus exhibit strong
conformity. Overall, the complex of morphological characteristics in both taxa is
similar and has been utilized for comparative paleobiological reconstructions.

During the Early  Cretaceous, specifically  the Berriasian
period, Chitracephalus occupied the ecological niche previously held by Platychelys
oberndorferi in the Late Jurassic. The specialization for a wait-and-hunt feeding
strategy appears to be in its early stages, as evidenced by the still lateral orientation of
the middle ear processes in Chitracephalus, whereas in Chelus, they are distinctly
fronto-laterally oriented. The feeding apparatus of the modern Matamata turtle, Chelus
fimbriatus, provides insights into the feeding mechanics of an aquatic specialist that
have not been thoroughly investigated regarding gross morphology. We reiterate their
findings here to present an approximate depiction of the presumed habits of the fossil
relatives. The strong morphological similarity between Platychelys and the Matamata
suggests that Platychelys may have had a similar ecological role as a ram or suction
feeder.
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