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Abstract

One of the most abundant clades of turtles in the Late Jurassic record of Europe is Eucryptodira, represented by Plesiochelyidae, Eurys-
ternidae, Hylaeochelys and Thalassemys. The detailed study of a British specimen preliminarily attributed to the plesiochelyid “Peloba-
tochelys” allows this attribution to be refuted.  Rather, it is recognized as the only confirmed specimen of the genus Thalassemys outside 
Central Europe. The diversity of Eucryptodira in the Late Jurassic of Europe is here increased, thanks to the revision of two problematic 
specimens, not assignable to any of the four above mentioned taxa. Enaliochelys chelonia, is a poorly-known British taxon ignored since 
the late nineteenth century because of its putative synonymy with Thalassemys hugii. The validity of this taxon is supported here and a 
diagnosis for it is proposed for the first time. The other specimen, from France (Oléron Island), was previously attributed to “Thalassemys 
moseri”, which is currently considered invalid. It is recognized as a representative of a new taxon, Jurassichelon oleronensis gen. et sp. nov.

Keywords: Late Jurassic, Europe, Eucryptodira, Thalassemys, Enaliochelys chelonia, Jurassichelon oleronensis gen. et sp. nov.

Resumen
Uno de los clados de quelonios más abundantes en el registro del Jurásico Superior de Europa es Eucryptodira, representado por Plesio-

chelyidae, Eurysternidae, Hylaeochelys y Thalassemys. El estudio detallado de un ejemplar británico preliminarmente atribuido a “Peloba-
tochelys” (Plesiochelyidae) permite refutar esta atribución, reconociéndose como la única referencia confirmada del género Thalassemys 
fuera de Europa Central. La diversidad de Eucryptodira del Jurásico Superior de Europa es aquí incrementada, gracias a la revisión de dos 
ejemplares problemáticos, no asignables a ninguno de los cuatro taxones citados. Enaliochelys chelonia es un taxón británico muy mal 
conocido, que ha sido ignorado en la literatura desde finales del siglo XIX, cuando fue erróneamente clasificado como sinónimo de Tha-
lassemys hugii. La validez de este taxón es aquí apoyada, formulándose, por primera vez, una diagnosis para el mismo. El otro ejemplar, 
procedente del registro francés (Isla de Oléron), fue atribuido a “Thalassemys moseri”, actualmente considerado como no válido. Dicho 
ejemplar se reconoce aquí como un representante de un nuevo taxón, Jurassichelon oleronensis gen. et sp. nov.

Palabras clave: Jurásico Superior, Europa, Eucryptodira, Thalassemys, Enaliochelys chelonia, Jurassichelon oleronensis gen. et sp. nov.
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1. Introduction

During the Kimmeridgian and Tithonian (Late Jurassic), 
Eucryptodira, represented today by the cryptodiran turtes (i.e. 
the most abundant and diverse clade of turtles living today), 
experienced a spectacular radiation in Europe (Lapparent 
de Broin et al., 1996; Pérez-García, 2014; Pérez-García and 
Ortega, 2014). Four defined taxa are involved: the abundant 

and diverse Plesiochelyidae and Eurysternidae, the recently 
identified Hylaeochelys Lydekker, 1889a, and the poorly-
known Thalassemys Rütimeyer, 1873 (Lapparent de Broin, 
2001; Pérez-García and Ortega, 2014). The inhabitants of 
coastal environments Plesiochelyidae, Eurysternidae and 
Thalassemys are only known in the Late Jurassic (from the 
Oxfordian to the Tithonian), while the probably freshwater 
Hylaeochelys is well represented in the Valanginian (Early 
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Cretaceous), having survived the regressions experienced in 
the shallow shelf seas of Europe, which have been identified 
as responsible for the disappearance of these coastal forms, 
drastically reducing their habitats (Bardet, 1994; Pérez-Gar-
cía, 2012; Pérez-García and Ortega, 2014). 

Information about Thalassemys is currently very limited. 
Its type species, Thalassemys hugii Rütimeyer, 1873, only 
known by a described specimen from the Late Kimmeridg-
ian of Solothurn (Switzerland) (Figs. 1, 2), is the only taxon 
confirmed as attributable to both this genus and to the clade 
Thalassemydidae (Lapparent de Broin, 2001). Several spe-
cies were preliminarily attributed to Thalassemys, but are 
currently identified as representatives of several clades, such 
as members of Eurysternidae (e.g. “Thalassemys” marina 
Fraas, 1903, from the Late Jurassic of Bade-Würtemberg, 
Germany), Plesiochelyidae (“Thalassemys moseri” Bräm, 
1965, from the Late Kimmeridgian of Solothurn, Switzer-
land; now identified as a junior synonym of Plesiochelys 
solodurensis), and representatives of  Paracryptodira (e.g. 
“Thalassemys ruetimeyeri” Lydekker, 1889b, from the Ber-
riasian of Dorset, England; now recognized as a junior syn-
onym of the pleurosternid Dorsetochelys typocardium (See-
ley, 1869)) (Lapparent de Broin et al., 1996; Lapparent de 
Broin, 2001; Pérez-García, 2014; Pérez-García et al., 2015). 
This latter was not the only reference to Thalassemys in the 
British record. Lydekker (1889b) erroneously considered 
Enaliochelys chelonia Seeley, 1869, probably from the Early 
Kimmeridgian of Ely (Cambridgeshire) (Fig. 1), to be an 
invalid taxon, recognizing it as a synonym of Thalassemys 
hugii. In addition, he attributed to Thalassemys hugii several 
fragments of plates, from the Kimmeridge Clay of Devizes 
(Wiltshire) (Fig. 1), that could correspond to a single speci-
men (NHMUK 46326 and NHMUK 47327), and also a fe-
mur probably associated to it (NHMUK 46328). However, 
these specimens have never been described nor figured, and 
these attributions were not justified. This lack of information 
has prevented confirmation of the hypothesis proposed by 
Lydekker (1889b). Although some papers published in the 
early years of the twentieth century reaffirmed the idea of the 
synonymy proposed by Lydekker (1889b) (e.g. Zittel, 1902; 
Lydekker, 1904), without providing any new information, the 
material from Ely has been generally ignored in the subse-
quent papers. Therefore, the currently available data does not 
allow the presence of Thalassemys in the British record to be 
recognized (see Lapparent de Broin, 2001).

A relatively complete carapace of a turtle, from Egmont 
Bight, in the West coast of the Isle of Purbeck (Dorset, Eng-
land) (Fig. 1), is presented here: NHMUK R8699. It comes 
from the Late Kimmeridgian of the Kimmeridge Clay Forma-
tion (Taylor and Benton, 1986). This specimen also preserves 
elements corresponding to the scapular and pelvic girdles, 
and some appendicular bones. Despite its good preservation 
and potential interest, this specimen, collected about 1968, 
has never been described or figured. Taylor and Benton 
(1986) cited its presence but they did not refute its attribu-

tion to “Pelobatochelys” Seeley, 1875 mentioned on the label 
corresponding to this specimen. In fact, these authors indi-
cated that, if this specimen is correctly assigned to the so far 
poorly known “Pelobatochelys”, it constitutes the first record 
of limb elements of this genus. Pérez-García (2013) recently 
indicated that this specimen differs from “Pelobatochelys” 
blakii Seeley, 1875, but also from the other basal members of 
Eucryptodira identified in the British record (e.g., Tholemys 
passmorei Andrews, 1921, from the Late Jurassic of Swin-
don, Wiltshire), sharing several characters with the Swiss 
Thalassemys hugii. These preliminary observations justify 
the potential interest of the study of this specimen, which is 
described and analyzed in detail in this paper. 

The analysis of the characters shared between NHMUK 
R8699 and the holotype of Thalassemys hugii, and that of 
other characters not preserved in the English specimen 
provide new data on two specimens previously referred or 
analyzed by other authors, and their systematic position is 
reviewed here. One of them is the cited holotype of Enali-
ochelys chelonia. New material of its type locality is also 
presented here. The other one is a specimen from the Ile 
d’Oléron (Western France) (Fig. 1), identified by Rieppel 
(1980) as a representative of the currently considered invalid 
“Thalassemys moseri”.

Institutional abbreviations: CAMSM, Sedgwick Museum, 
Department of Geology, University of Cambridge, UK; NH-
MUK, Natural History Museum, London, UK; PMZH, Pal-
aeontological Museum, University of Zurich, Switzerland. 

2. Confirmation of the presence of Thalassemys in the 
British record

Testudines Batsch, 1788
Pancryptodira Joyce, Parham and Gauthier, 2004
Eucryptodira Gaffney, 1975a
Thalassemydidae Zittel, 1889
Thalassemys Rütimeyer, 1873

Type species: Thalassemys hugii Rütimeyer, 1873 (Fig. 2)

Thalassemys sp.
(Fig. 3)

Material: NHMUK R8699, a specimen preserving most of 
the carapace except the nuchal plate and several peripherals, 
the partial pelvis, the left scapula, both ulnae, the right tibia, 
and several poorly-preserved remains of the caudal vertebrae.

Locality and horizon: Egmont Bight, west coast of the Isle 
of Purbeck, Dorset, England (Fig. 1); Upper Kimmeridgian, 
Kimmeridge Clay Formation; Paravirgatus Subzone of the 
Pectinatus Zone (Taylor and Benton, 1986).

Description: The carapace of the specimen NHMUK 
R8699 is longer than wide, its maximum width being located 
in its anterior half (Fig. 3 A-B). Its length is estimated to be 
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around 50 cm. This specimen lacks sagittal keel. It preserves 
the complete neural series, composed of eight plates. All of 
them, except the last one, are markedly longer than wide. The 
first neural is subrectangular. The second to seventh neurals 
are hexagonal, with very short antero-lateral margins. The 
eighth neural is subrounded, almost as wide as long. This 
specimen has three suprapygal plates. The morphology of the 
first one is not well-known. The second and third suprapygals 
are very wide, the second one being the widest. NHMUK 
R8699 has eight pairs of costal. The first pair is relatively 
short, its length being slightly greater than that of the second 
pair. The lateral margin of the costal plates was in contact 
with fontanelles. The posterior peripheral plates are short 
relative to their width.

The first dorsal rib is long and is not fused to the second 
one, but both ribs are laterally in contact (Fig. 3C-E).

The vertebral scutes are wide, their width being about twice 
their length. Sagittally, the boundaries between the vertebrals 
are placed on the first, third and fifth neurals, and on the first 
suprapygal. The lateral margins of the first vertebral scute 
are divergent towards the anterior end of the carapace. The 
other vertebrals are hexagonal. The widths of the second to 
fourth vertebrals are similar to each other. For this reason, the 
boundary between the third and fourth pleural scutes do not 
overlaps the costal series.

The two ilia, partially articulated with the ischia, are pre-
served. These bones, as well as some elements corresponding 
to caudal vertebrae, have not been separated from the poste-
rior region of the visceral area of the carapace (Fig. 3C-D, Q). 
The proximal half of the left ulna is preserved, but it is also 
situated in the visceral region of the specimen (Fig. 3C-D, F). 
The partial left scapula, and the complete right ulna and right 
tibia have been separated from this block. The angle formed 
by the two processes of the scapula, the dorsally projected 
scapular process and the ventromedially projected acromial 
process, is around 115 degrees (Fig. 3O-P). Both processes 
are relatively flat. The area corresponding to the glenoid cav-
ity is not preserved. Both the ulnae as the tibiae are dorsoven-
trally flattened (Fig. 3 F-N). These bones are slightly curved. 
Distally, the ulnae have two approximately equal in size ar-
ticular surfaces for the carpal articulation. The ulnae are ex-
panded at both the proximal and distal ends to approximately 
twice the width of their shaft. A similar expansion is observed 
in the proximal region of the tibia, but not in the distal one.

Discussion

As has been recently discussed (Pérez-García, 2013), the 
absence of a sagittal keel on the carapace of NHMUK R8699 
(a character recognized as exclusive of Tropidemys) refutes 

Fig. 1.- Map of Western Europe during the early Kimmeridgian showing the locations where the main turtle specimens discussed in this 
paper were found. Modified from Püntener et al. (2014). Numbers: 1, Ely, Cambridgeshire, England; 2, Devizes, Wiltshire, England; 
3, Egmont Bight, Isle of Purbeck, Dorset, England; 4, La Morelière, Oléron Island, France; 5, Solothurn, Switzerland. Abbrevia-
tions: AB, Aquitaine Basin; AM, Armorican Massif; BM, Bohemian Massif; DB, Dauphinois Basin; FP, Franconian Platform; HB, 
Hannover Basin; IM, Iberian Massif; LBM, London Brabant Massif; MC, Massif Central; PB, Paris Basin; RM, Rhenish Massif; 
SP, Swabian Platform.
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Fig. 2.- Dorsal view of the carapace of the holotype of Thalassemys hu-
gii, from the late Kimmeridgian of Solothurn, Switzerland. The black 
lines represent the osseous elements, the grey lines correspond to the 
border of the scutes, and gray surfaces indicate the areas covered by 
sediment.

its attribution to the plesiochelyid “Pelobatochelys” blakii as 
suggested by Taylor and Benton (1986), a taxon also defined 
in the Kimmeridgian of the Kimmeridge Clay Formation of 
Dorset. In fact, other characters such as the presence of long 
and narrow neurals are not shared with the species of the ge-
nus Tropidemys. The attribution of NHMUK R8699 to Ple-
siochelyidae (see Taylor and Benton, 1986) is refuted here.

Knowledge about the appendicular elements of the basal 
members of Eucryptodira from the Late Jurassic of Europe is 
very limited: none of these elements have been described in 
the two known species of Hylaeochelys, only few appendicu-
lar bones of Thalassemys are known, and the so far available 
informations on these bones in Eurysternidae and Plesioche-
lyidae is limited to few taxa (e.g. a detailed described speci-
men of the eurysternid Solhofia parsonsi Gaffney, 1975b, 
see Joyce, 2000). The information on the character states 
discussed here is based on personal observations, as well as 
in that available in several papers, among which are those 
of Lapparent de Broin et al. (1996), Joyce (2007), Sterli and 
Fuente (2011), Tong et al. (2012), Pérez-García and Mure-
laga (2012), Pérez-García and Ortega (2014), Pérez-García 
(2014), Pérez-García et al. (2014).

Xinjiangchelyidae, a turtle clade considered as having 
originated in Asia, have been identified in the Early Creta-
ceous of Europe but not in the Late Jurassic of this continent 
(see Pérez-García et al., 2014).. Several characters exclude 
NHMUK R8699 from the clade Xinjiangchelyidae (e.g. its 

size, which is larger than that of the members of this clade; 
the absence of a domed shell; the absence of transversely ex-
panded posterior peripherals; the absence of overlapping of 
the fourth to seventh marginal scutes on the costal series; the 
absence of sagittal contact in the last pairs of costal plates).

The presence of a low shell in NHMUK R8699 is shared 
with Thalassemys hugii, Eurysternidae, and the two known 
species of Hylaeochelys (the Late Jurassic H. kappa Pérez-
García and Ortega, 2014, and the Early Cretaceous H. belli 
(Mantell, 1844)), but not with Plesiochelyidae. The carapace 
plates are thinner than those observed in Plesiochelyidae, a 
character state shared with Thalassemys hugii, Eurysternidae 
and Hylaeochelys. The presence of short posterior peripher-
als is shared with Thalassemys hugii and Plesiochelyidae, 
but not with Eurysternidae and Hylaeochelys. The presence 
of lateral margins of the first vertebral scute that diverge to-
wards the anterior region of the carapace differs from the 
condition observed in Hylaeochelys. The angle formed by the 
two processes of the scapula, greater than that in Plesioche-
lys, is similar to that recognized in the holotype of Thalasse-
mys hugii, as well as in the members of Eurysternidae (e.g. 
Solhofia parsonsi and Eurysternum ignoratum Bräm, 1965). 

In addition to the combination of characters discussed 
above, NHMUK R8699 shares with Thalassemys hugii, but 
not with Plesiochelyidae, Eurysternidae or Hylaeochelys, the 
presence of three suprapygal plates. The morphology of the 
posterior half of the first one is not well-known. However, as 
in Thalassemys hugii, the second is wider than the last one. 
The cordiform morphology of the shell of NHMUK R8699 is 
shared with Thalassemys hugii, and differs from that of the 
other taxa. 

NHMUK R8699 differs from the holotype of Thalassemys 
hugii in several characters. Its vertebral scutes are remarkably 
wider. The lateral margin of the fourth vertebral of NHMUK 
R8699 overlaps a region corresponding to the fontanelles. 
The fontanelles of this specimen, located between the costal 
and the peripheral plates, are well developed. This contrasts 
with the condition seen in Thalassemys hugii, where the fon-
tanelles are narrower. The reduction or loss of the carapace 
fontanelles, as well as the narrowing of the vertebral scutes, 
are characters that generally vary during the ontogenetic de-
velopment. Therefore, given that the estimated size for the 
complete shell of NHMUK R8699 is about 70% of that of the 
holotype of Thalassemys hugii, these different states of char-
acter cannot be justified as indicative of specific differences. 
The observed differences in the morphology of the vertebral 
scutes of both specimens, in the relative width of the neural 
plates, and in the morphology of the first neural, are charac-
ters that have been recognized as subject to individual varia-
bility in other European basal members of Eucryptodira (e.g. 
in Hylaeoechelys belli and Brodiechelys brodie, see Pérez-
García, 2012).

Therefore, the available information on the specimen NH-
MUK R8699 allows its attribution to the genus Thalassemys. 
A specific determination is not possible because of the above 
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Fig. 3.- NHMUK R8699, Thalassemys sp. from the late Kimmeridgian of Egmont Bight, in the West coast of the Isle of Purbeck, Dorset, England. 
A-D, Carapace, in dorsal (A-B) and ventral (C-D) views; E, detail of the anterior region of the carapace, in visceral view, where the first two 
pairs of dorsal ribs can be identified; F, left ulna; G-J, right ulna; K-N, right tibia; O-P, left scapula; Q, detail of the posterior region of the cara-
pace, in visceral view, where some elements corresponding to the pelvic girdles are preserved. The black lines represent the osseous elements, 
the grey lines correspond to the border of the scutes, and the gray surfaces indicate the areas covered by sediment. Institutional abbreviation: 
NHMUK, Natural History Museum, London, UK. 
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The vertebral scutes are very wide. The plastral buttresses 
are high and very robust. Other undetermined fragments of 
plates, generally corresponding to elements of the plastron, 
some vertebrae, elements corresponding to the scapular and 
pelvic girdles, and appendicular bones, are also preserved 
(see some of them in Fig. 4C-J).

Discussion

Although Seeley (1869) considered the above mentioned 
partial skeleton from Ely as belonging to a new taxon, Enali-
ochelys chelonia, Lydekker (1889b) reassigned it to Tha-
lassemys hugii. Since that specimen has never been figured, 
described or discussed, none of these hypotheses have been 
so far confirmed. The study of this specimen confirms that it 
is different from Thalassemys hugii, and supports the validity 
of Enaliochelys chelonia for which a diagnosis is proposed 
here for the first time.

The estimated length of this specimen from Ely is similar to 
that of the holotype of Thalassemys hugii. However, it differs 
from Thalassemys due to numerous characters, including: the 
presence of very wide fontanelles between the costal and pe-
ripheral plates, with the free region of the dorsal ribs being 
very wide relative to the width of these plates, especially the 
last pairs of costals; absence of the carapace cordiform mor-
phology characteristic of Thalassemys; very wide vertebral 
scutes; different morphology of the preserved suprapygal; 
much robust and higher plastral buttresses.

Characters such as, among others, its larger size, the ab-
sence of lateral plastral fontanelles and the more developed 
plastral buttresses allows Enaliochelys chelonia to be differ-
entiated  from the eurysternids.

This taxon differs from Hylaeochelys, and from the taxon 
of the Oléron Island, in the absence of a nuchal notch. The 
specimen from Ely differs from the roughly circular mor-
phology of the shell of Hylaeochelys. Furthermore, its plates 
are thicker than those of Hylaeochelys, and it also lacks the 
slightly fluted carapace surface present in Hylaeochelys. The 
presence of a cervical scute differs from the condition present 
in the taxon from the Oléron Island, where this scute is ab-
sent, and in Plesiochelyidae, where it is divided into three 
scutes. In addition, the vertebral scutes of the taxon from Ely 
are significantly wider than those of Plesiochelyidae and of 
the taxon from the Oléron Island. The great development of 
the free region of the dorsal ribs observed in the taxon from 
Ely, together with the reduction in width of the other region 
of the costal plates, differs from the condition present in the 
taxon from the Oléron Island, Hylaeochelys and Plesioche-
lyidae. Finally, the presence of fontanelles between the costal 
and the peripheral plates is not shared with Hylaeochelys or 
Plesiochelyidae. 

The angle formed by the two processes of the scapula of 
the specimen from Ely is similar to that recognized in Tha-
lassemys and it is also consistent with the known variability 
observed in Eurysternidae. However, the information on the 

mentioned problems. This, however, confirms the occurrence 
of this genus in Late Kimmeridgian outcrops outside of the 
type locality of Solothurn (Switzerland).

3. Analysis of the validity of the turtle taxon defined by 
Seeley (1869) in the Kimmeridge Clay Formation of Ely 
(England)

Testudines Batsch, 1788
Pancryptodira Joyce, Parham and Gauthier, 2004
Eucryptodira Gaffney, 1975a
Enaliochelys Seeley, 1869

Type and only species: Enaliochelys chelonia Seeley, 1869

Diagnosis: As for the type species

Enaliochelys chelonia Seeley, 1869 
(Figs. 4A-J, Q-X)

Synonyms: Enaliochelys chelonia Seeley, 1869; Thalasse-
mys hugii Rütimeyer, 1873 in Lydekker 1889b.

Holotype: A partial postcranial disarticulated skeleton cor-
responding to numbers CAMSM J29898 to CAMSM J29955 
(Fig. 4A-J). 

Referred material: CAMSM J29960, CAMSM J29961, 
CAMSM J29964, CAMSM J29965, several fragments of 
costal plates and of the free region of the dorsal ribs, all of 
them from the type locality and horizon (Fig. 4Q-X).

Type locality and horizon: Ely, Cambridgeshire, England 
(Fig. 1); Kimmeridge Clay Formation, probably Early Kim-
meridgian (Benson et al., 2013). 

Emended diagnosis: Basal member of Eucryptodira, more 
than 60 cm in length, possessing well-developed free regions 
of the dorsal ribs, which correspond to more than three quar-
ters of the width of the last pair of costals, and sharing the 
following character combination: absence of nuchal notch; 
presence of a single cervical scute; very wide vertebral 
scutes; wide fontanelles between the costal and the peripheral 
plates; robust and high plastral processes; angle formed by 
the scapular and the acromial processes of the scapula around 
110 degrees.

Description
The only specimen hitherto attributed to Enaliochelys che-

lonia (see Seeley, 1869) corresponds to several elements of 
a postcranial skeleton, including numerous carapace plates 
(see some of them in Fig. 4A-B). It lacks a nuchal notch. 
The first neural, subcircular, is about as wide as long. The re-
maining neurals are hexagonal, having antero-lateral margins 
significantly shorter than postero-lateral ones. A suprapygal, 
twice as wide as it is long, is preserved. The free region of 
the dorsal ribs is very well developed. In fact, it constitutes 
a high proportion of the costals, especially of the last pairs. 
Very wide fontanelles are developed between these plates and 
the peripheral series. This taxon has only a cervical scute. 
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Fig. 4.- British specimens of basal eucryptodiran turtles from the Kimmeridge Clay Formation. A-J, Elements of the holotype of Enaliochelys chelo-
nia, from Ely, Cambridgeshire. A-B, Plates of the carapace, the left costals being, from the anterior to the posterior position in the figure, CAMSM 
J29914, CAMSM J29907, CAMSM J29915, CAMSM J29937, CAMSM J29911, CAMSM J29955; the nuchal plate being CAMSM J29946; the 
neurals being, from the anterior to the posterior position in the figure, CAMSM J29905, CAMSM J29898, CAMSM J29902, CAMSM J29900, 
CAMSM J29899, CAMSM J29903, CAMSM J29901; the pygal plate being CAMSM J29904; the right costals being, from the anterior to the 
posterior position in the plate, CAMSM J29908, CAMSM J29909, CAMSM J29916, CAMSM J29912, CAMSM J29913. C-D, CAMSM J29918, 
left scapula. E-J, CAMSM J29921, left femur. K-P, NHMUK 46328, right femur of an indeterminate taxon, from Devizes (Wiltshire), identified 
by Lydekker (1889b) as Thalassemys hugii. Q-X, Fragments of costal plates from Ely, identified as belonging to Enaliochelys chelonia: CAMSM 
J29961, CAMSM J29960, CAMSM J29965, CAMSM J29964. Y-AA, CAMSM J29959, right humerus of an indeterminate taxon coming from 
Ely. The black lines represent the osseous elements and the grey lines correspond to the border of the scutes. Institutional abbreviation: CAMSM, 
Sedgwick Museum, Department of Geology, University of Cambridge.

variability present in Plesiochelyidae is very limited, and this 
bone is not known in Hylaeochelys or in the taxon from the 
Oléron Island. The information on the coracoid or on the ele-
ments of the pelvic girdle, bones of the fore and hind limbs 
and caudal vertebrae of basal members Eucryptodira is, as 
indicated, also very limited. A detailed study of these bones 
in several of these taxa is needed in order to make detailed 
comparisons and to recognize the relevant characters from a 
systematic point of view.

The revision of the specimen from Ely allows to support 
the original attribution to Enaliochelys chelonia by Seeley 

(1869) and to refute the Lydekker’s one (1889b). This basal 
Eucryptodira cannot be recognized as a representative of the 
clades Eurysternidae, Plesiochelyidae, neither attributed to 
Thalassemys, Hylaeochelys, nor to the taxon from the Oléron 
Island.

The few fragments of plates from the Kimmeridge Clay of 
Devizes (Wiltshire) (NHMUK 46326 and NHMUK 47327) 
attributed to Thalassemys hugii by Lydekker (1889b) have 
been analyzed. The limited characters available do not allow 
confirming that systematic atribution. Due to the limited in-
formation on the appendicular skeleton of the Eucryptodira 
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goid process; absence of paired pits on the ventral surface of 
the basisphenoid; presence of ventral ridge on the opisthotic, 
being developed an enclosed middle ear region; presence of 
foramen palatinum posterius, open laterally; foramen jugu-
lare posterius not formed by the exoccipital; foramen caroti-
cum laterale formed by the pterygoids, as is the foramen pos-
terior canalis carotici interni; presence of an extended process 
anterior to the trigeminal foramen, produced by the inferior 
parietal process; wide, shallow notch restricted to the anterior 
margin of the nuchal plate; wider than long first peripher-
als; relatively long costals compared to their width; relatively 
straight lateral margin of the second and third costals; first 
dorsal rib relatively long, not contacting the second one; 
presence of well-developed fontanelles between the costals 
and the peripherals; presence of a central plastral fontanelle; 
absence of lateral plastral fontanelles; relatively wide verte-
brals; axillary buttresses in contact with the postero-lateral 
region of the first pair of peripherals, and overlapped on more 
than a third of the width of the first pair of costals.

Description: See Rieppel (1980).

Discussion

Although PMZH A/III 514 was attributed to “Thalassemys 
moseri” by Rieppel (1980), subsequent papers refuted that 
attribution (see, for example Lapparent de Broin et al., 1996; 
Joyce, 2007), identifying it as an undefined basal new mem-
ber of Eucryptodira. The revision of Thalassemys confirms 
that PMZH A/III 514 cannot be assigned to this taxon due to 
characters such as: its highest shell; the different morphology 
of its shell, the costal series being narrower in relation to its 
length, with more rectilinear lateral margins of the costals, 
and having a nuchal notch; the absence of cervical scute, its 
first vertebral scute being in contact with the anterior edge 
of the carapace; the lower angle of divergence of the lateral 
margins of the first vertebral; the presence of second and third 
vertebral wider in relation to the width of the costal plates; 
the smallest angle of the axillary notch; the presence of much 
more robust and high axillary buttresses, contacting the pos-
tero-lateral regions of the first pair of peripherals and the lat-
eral edges of the first pair of dorsal ribs.

This basal representative of Eucryptodira shares with the 
Late Jurassic European taxa for which the skull is known 
(e.g. the eurysternid Solnhofia parsonsi Gaffney, 1975b; the 
plesiochelyids Plesiochelys planiceps (Owen, 1842), Plesio-
chelys solodurensis Rütimeyer, 1873, and Portlandemys mc-
dowelli Gaffney, 1975c), but not with Xinjiangchelyidae (e.g. 
Xinjiangchelys latimarginalis (Young and Chow, 1953)): ab-
sence of basipterygoid process, absence of paired pits on the 
ventral surface of the basisphenoid; foramen jugulare poste-
rius not formed in bone. In addition, it also shares with the 
basal members of Eucryptodira from the Late Jurassic of Eu-
rope, but not with Xinjiangchelyidae: presence of second and 
third vertebral significantly broader than the pleurals, pres-
ence of central plastral fontanelle.

basal members, the femur recognized by Lydekker (1889b) 
as probably associated to the same individual (NHMUK 
46328, Fig. 4K-P) does not provides data of systematic rel-
evance. Therefore, this material is identified as belonging to 
an indeterminate Eucryptodira basal member, non-assignable 
to Hylaeochelys due to its thicker plates, or to Eurysternidae 
due to its larger size.

Other previously unpublished isolated specimens are here 
attributed to Enaliochelys chelonia. These specimens (CAM-
SM J29961, CAMSM J29960, CAMSM J29965, CAMSM 
J29964; Fig. 4Q-X), coming from the type locality and ho-
rizon of this taxon, are elements of the carapace, in which 
the presence of the very long free regions of the dorsal ribs 
that characterize Enaliochelys chelonia is recognized. Other 
unpublished elements also from the Kimmeridge Clay For-
mation of Ely have been found. However, the limited char-
acters available in some of them (e.g. fragments of plates) or 
the absence of these elements in the holotype of Enaliochelys 
chelonia (e.g. the humerus CAMSM J29959, Fig. 4Y-AA), 
do not allow knowing if they correspond to the same taxon.

4. Revision of the specimen of “Thalassemys moseri” 
from the Oléron Island (France)

Testudines Batsch, 1788
Pancryptodira Joyce, Parham and Gauthier, 2004
Eucryptodira Gaffney, 1975a
Jurassichelon oleronensis gen. et sp. nov.
 (Figs. 1-6, 8b, 9a, 10a, 11-12, 14-17, 19b in Rieppel, 1980)

Synonyms: Thalassemys moseri (Bräm, 1965) in Rieppel, 
1980; “Thalassemys moseri” in Joyce, 2007.

Holotype: PMZH A/III 514, a specimen that preserves the 
almost complete skull, four cervical vertebrae, the anterior 
half of the carapace (i.e. the nuchal, the first two pairs of pe-
ripherals, the first four neurals, the complete first three right 
costals, the complete first left costal, and the partial fourth 
right and second and third left costals), some peripherals, and 
the anterior half of the plastron (i.e. the complete left hyo-
plastron, most of the right one except its most anterior region, 
the most anterior area of the left hypoplastron, and the antero-
lateral region of the right hypoplastron).

Type locality and horizon: An outcrop near La Morelière, 
Oléron Island, western France (Fig. 1); Early Tithonian of the 
Gravesia zone (Rieppel, 1980).

Etymology: The generic name is composed by the words 
Jurassic, the period in which that turtle lived, and chelone, 
meaning turtle in Greek. The specific name refers to the 
Oléron Island (France), where it has been found.

Diagnosis: Basal eucryptodiran turtle lacking cervical 
scute, the first vertebral scute being in contact with the ante-
rior edge of the carapace, and sharing the following character 
combination: reduced dorsal prefrontal exposure; absence of 
prefrontal medial contact on the dorsal skull surface; absence 
of palatal vomer-pterygoids contact; absence of basiptery-
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“Thalassemys moseri” is currently identified as an invalid 
species. In fact, its holotype, from the Late Kimmeridgian 
of Solothurn (Switzerland), has been reassigned to Plesio-
chelys solodurensis by Lapparent de Broin et al. (1996). The 
specimen from the Oléron Island cannot be assigned to the 
clade Plesiochelyidae nor Eurysternidae due to numerous 
characters such as: presence of an extended process anterior 
to the trigeminal foramen produced by the inferior parietal 
process; reduced dorsal prefrontal exposure; absence of pre-
frontal medial contact on the dorsal skull surface; presence 
of a well-developed nuchal notch; contact of the axillary but-
tresses with the first pair of peripherals; absence of cervical 
scutes. The absence of palatal contact of the vomer with the 
pterygoids and the presence of a ventral ridge on the opisthot-
ic, being developed an enclosed middle ear region, are not 
shared with the clade Plesiochelyidae. The presence of fora-
men caroticum laterale and foramen posterior canalis carotici 
interni formed by the pterygoid; the presence of wide ante-
rior peripherals; the contact of the axillary buttresses with the 
costal series; the presence of a short anterior lobe in relation 
to the plastral bridge; and the absence of lateral plastral fonta-
nelles are not shared with Eurysternidae. In addition, the ver-
tebral scutes are not as wide as those recognized in that clade. 
The presence of laterally open foramen palatinum posterius 
is shared with some members of Plesiochelyidae (e.g. Plesio-
chelys planiceps and Plesiochelys solodurensis), but not with 
others (e.g. Portlandemys mcdowelli).

Several of the discussed characters (e.g. morphology of the 
carapace; height of the shell; absence of cervical scute; nar-
rower vertebrals; presence of fontanelles between the costal 
and the peripheral plates; morphology and arrangement of the 
axillary buttresses), and others (e.g. absence of ornamenta-
tion; anteriormost area of the lateral margins of the nuchal 
convergent towards the anterior region of the carapace; first 
costal less than twice as wide as long) demonstrates the pres-
ence of numerous differences between PMZH A/III 514 and 
the species of Hylaeochelys. 

PMZH A/III 514 also differs from Enaliochelys chelonia in 
several of the discussed characters (e.g. presence of nuchal 
notch; absence of cervical scute; narrower vertebrals; very dif-
ferent morphology of the lateral margin of the costal plates).

Therefore, the identification of PMZH A/III 514 as not 
assignable to any defined taxon is confirmed here. The cur-
rent knowledge about the basal members of Eucryptodira, 
together with the review of several taxa included here and 
in recently published papers (e.g. Joyce, 2000; Pérez-García, 
2012, 2014; Pérez-García and Ortega, 2014; Pérez-García et 
al., 2014; Püntener et al., 2014)​​, allow to characterize this 
new taxon, named Jurassichelon oleronensis gen. et sp. nov.

5. Conclusions

Recent studies concluded that Thalassemys hugii is the 
only valid species of this genus. It was defined from a speci-
men from the Late Kimmeridgian of Solothurn (Switzer-

land). However, Lydekker (1889b) recognized its presence 
in the British record, assigning to this species the holotype of 
Enaliochelys chelonia, from the Kimmeridge Clay Formation 
of Ely (Cambridgeshire), as well as some elements of another 
specimen, found in the same formation, but in Devizes (Wilt-
shire). None of these specimens were figured nor described. 
The study of all of these specimens refutes their assignment 
to Thalassemys. The material of Devizes is recognized as be-
longing to an undetermined basal member of Eucryptodira. 
However, the validity of Enaliochelys chelonia is confirmed. 
A diagnosis for this taxon is proposed here for the first time.

Taylor and Benton (1986) mentioned the presence of a 
well-preserved probable member of the plesiochelyid “Pelo-
batochelys”, from Egmont Bight, in the West coast of the Isle 
of Purbeck (Dorset, England). This specimen was never stud-
ied. It is figured, described and discussed here. This study 
refutes that preliminary allocation, instead identifying as a 
representative of Thalassemys. Therefore, this specimen is 
the only occurrence of Thalassemys currently known outside 
of its type locality.

A specimen from the Early Tithonian of the Oléron Island 
(France), attributed by Rieppel (1980) to “Thalassemys mo-
seri”, which is currently considered invalid, is revised here. 
It cannot be assigned to any previously defined taxon, and is 
assigned to Jurassichelon oleronensis gen. et sp. nov.

The Eucryptodira basal members from the Late Jurassic 
of Europe were traditionally attributed to three clades: Ple-
siochelyidae, Eurysternidae and Thalassemydidae (see, for 
example, Lapparent de Broin, 2001). The presence of Hyl-
aeochelys, a taxon not assignable to any of these clades, has 
recently been recognized in the Late Jurassic of this conti-
nent (Pérez-García and Ortega, 2014). The confirmation of 
the validity of Enaliochelys chelonia, a taxon ignored since 
the late nineteenth century because of its putative synonymy 
with Thalassemys hugii, extends this diversity, since it cannot 
be assigned to any of these clades. In addition, the new ge-
nus and species Jurassichelon oleronensis is also not assign-
able to any of these known groups. This permits to point out 
a larger diversity of Late Jurassic European eucryptodirans 
than previously thought, represented by endemic taxa to this 
continent.  
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