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a b s t r a c t

The oldest record of a dortokid turtle (Testudines, Pan-Pleurodira) and the first occurrence of the group
in the UK is reported. This find corresponds to the oldest pan-pleurodiran turtle in the country, and the
only one from the Mesozoic of the UK. The new specimen, from the Lower Cretaceous (Barremian)
Wessex Formation of the Isle of Wight, comprises a relatively complete shell with post cranial elements
within a calcite-filled shell vacuity. Micro CT scanning has revealed these tiny bones to include cervical,
dorsal and caudal vertebrae, scapulae, pelvic girdle and appendicular elements. In addition, aspects of the
internal morphology of the carapace and plastron are revealed. No features allow the new specimen to be
distinguished from the coeval Eodortoka morellana of Spain, and we therefore identify it as Eodortoka cf.
morellana.

The specimen was found ex-situ, and due to questions raised regarding the provenance of the spec-
imen, UePb geochronology of the diagenetic calcite filling was performed to establish the age of the
specimen. Previously, it has been challenging to determine absolute timing constraints for the Wessex
Formation fossil material due to lack of minerals dateable with radiometric techniques. This analysis has
thus provided the first radiometric date for the Wessex Formation of 127.3 ± 2.7 Ma.
© 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The Dortokidae are a group of poorly known basal pan-
pleurodiran turtles, endemic to Europe with a temporal range
from the Early Cretaceous to the Paleogene (Lapparent de Broin
and Murelaga, 1999; Lapparent de Broin et al., 2004; P�erez-
García et al., 2012, 2017; P�erez-García, 2014, 2017; Cadena and
Joyce, 2015; Tong et al., 2022). Examples of dortokid turtles
have previously been recorded from the Lower Cretaceous (late
obs).
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Barremian) of Spain, and the Upper Cretaceous (Campanian and
Maastrichtian) of France, Spain and Romania. They have also
been reported from the Paleogene of Romania. Four taxa have
been described: Eodortoka morellana (P�erez-García et al., 2014),
Dortoka vasconica (Lapparent de Broin and Murelaga, 1999),
Dortoka vremiri (Augustin et al., 2021) and Ronella botanica
(Gheerbrant et al., 1999).

TheWessexFormationof the IsleofWighthasbecomewell known
for its diverse vertebrate remains (Batten, 2011; Sweetman 2011a;
Austen and Batten, 2018) especially its dinosaur assemblage (Martill
and Naish, 2001; Barker et al., 2021; Lockwood et al., 2021; Longrich
et al., 2022). The vertebrate remains, both isolated bones and teeth
and partially articulated skeletons, occur frequently within thin
(0.3 me~1 m) so-called plant debris beds (PDBs). Besides dinosaurs,
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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the fossil assemblage includes amphibians, (Sweetman and Evans,
2011a) crocodiles (Buffetaut and Hutt, 1980; Buffetaut, 1983;
Sweetman et al., 2014a; Ristevski et al., 2018), pterosaurs (Steel et al.,
2005; Sweetman and Martill, 2010; Martill et al., 2020), turtles (see
below), squamates (SweetmanandEvans, 2011b) and evenmammals
(Sweetman, 2006, 2011b, 2016) occurring less frequently. Fish re-
mains can also be common and include both actinopterygians and
freshwater chondrichthyans (Sweetman et al., 2014b).

Turtle remains occur frequently in the Wessex Formation strata
of the Isle of Wight, UK, but they remain poorly known as most
occur as fragmentary and indeterminate material and have only
infrequently been studied (Milner, 2004; Joyce et al., 2011). There
are currently only three turtle taxa reported from the Wessex
Formation: the terrestrial Helochelydra nopcsai (Lapparent de Broin
and Murelaga, 1999), the freshwater Brodiechelys brodiei (Lydekker,
1889) and Pleurosternon sp. (Owen, 1853). In addition, from main-
land Wealden Group strata the genus Hylaeochelys has been
Fig. 1. Geology of the Isle of Wight showing the discovery site of Eodortoka cf. morellana IW
indicated by a red star, modified from Gale (2019). B, Simplified stratigraphic column of the W
Photo of Brook Bay showing the exposed Wessex Formation, with an arrow indicating whe
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reported, but it has yet to be recorded from the Isle of Wight out-
crops (Milner, 2004).

Absolute timing constraints can be acquired for important
fossil-bearing stratigraphic layers by dating key beds such as
zircon-bearing tuffs (e.g. Bowring and Schmitz, 2003), however
absence of such materials in many locations can make dating
important stratigraphic layers challenging. In-situ UePb carbonate
geochronology is a novel, but established method that provides
absolute timing constraints for carbonate crystallisation in a range
of geological settings (as summarised by Roberts et al., 2020),
including diagenetic cements (e.g. Godeau et al., 2018). This
method has successfully been used to provide timing constraints
for diagenetic infills in fossil remains including Toarcian ammonites
(Li et al., 2014)and Pliocene bivalves (Rochín-Ba~naga et al., 2021).
Therefore this can be a useful tool for providing absolutely timing
constraints for important stratigraphic horizons in the fossil record
(e.g. Kurumada et al., 2020).
CMS.2018.44 from the Wessex Formation. A, Map of the Isle of Wight with the locality
essex Formation of Compton and Brook Bays, with range of original horizon shown. C,
re the specimen was found.
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Here we report the oldest record of a pan-pleurodiran turtle in
the United Kingdom, as well as the first and only occurrence of a
dortokid in the UK represented by an almost complete shell with
associated cervical, dorsal and caudal vertebrae, scapulae, pelvic
girdle and appendicular bones. This specimen has been affection-
ately named ‘Burby’, after Mr Burbridge who found the specimen
and kindly donated it to Dinosaur Isle Museum, Sandown. Due to
the specimen's occurrence ex-situ and questions raised over
provenance (the preservation superficially resembles that found in
fossil turtles from the Eocene London Clay Formation of Kent, also
in southern England), we used UePb geochronology to produce the
first radiometric date for the Wessex Formation and confirm the
specimens stratigraphic origin.

2. Locality and geological context

The new specimen (IWCMS 2018.44) was collected from the
foreshore at Brook Bay on the southwest coast of the Isle of Wight,
United Kingdom, National Grid reference SZ 385 836 in 2015 by Mr
Steve Burbridge of Romsey (Fig. 1). This part of the coast is well-
known for fossil vertebrates that come from the cliff and fore-
shore exposures of the upper part of the Wessex Formation
Fig. 2. Tera Wasserburg plot of turtle calcite 206Pb/238U intercept age. Quoted ages in
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(Sweetman, 2011a; Gale, 2019). The exposed sequence at Brook Bay
comprises the lower part of the Wessex Formation consisting of
high sinuosity fluvial red and variegated mudstones with fine to
medium sandstones (Stewart, 1978, 1981; Sweetman, 2011b)
(Fig. 1). Within the sequence are several thin (~30 cm) plant debris
beds (PDBs) consisting of jumbled plant remains (lignite logs, fine
plant debris and some charcoal) and coarser sediment, often with
concretionary siderite (Sweetman and Insole, 2010) (Fig. 1). Pres-
ervation of the specimen described here is consistent with having
been derived from one of these plant debris beds. The Wessex
Formation at Brook Bay has been dated as late Hauterivian to lower
Barremian by Robinson and Hesselbo (2004).

3. Analytical methods and results

3.1. Calcite UePb geochronology methods and results

Diagenetic calcite fragments from within the turtle specimen
were disaggregated from the turtle, mounted in a 1-inch epoxy
mount and polished. The calcite is enriched in U (~4.5e81.6 ppm)
and contains low common Pb values (~0.019e11.560 ppm) making
the material ideal for UePb geochronology.
clude propagated 2% long-term reproducibility of secondary reference material.
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UePb calcite dating was performed at the University of Ports-
mouth, UK, using an ASI RESOlution© 193 nm ArF excimer laser
coupled to a high sensitivity Jena Analytic PlasmaQuant Elite© LA-
ICP-MS instrument. Calcite was analysed using 90 mm spot size,
laser fluence of z2.6 J/cm2, and a repetition rate of 8 Hz. SRM612
glass (NIST612; 38 ppb U and Pb; Pearce et al., 1997) and WC-1
Fig. 3. IWCMS 2018.44, partial skeleton of Eodortoka cf. morellana. A, dorsal view, B, ventra
details of the ornamental pattern on the outer surface of the shell, at the level of the left fi
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carbonate (254.4 ± 6.4 Ma; Roberts et al., 2017) were used as pri-
mary reference materials and Mudtank zircon (732 ± 5 Ma; Black
and Gulson, 1978; Jackson et al., 2004) and Duff Brown Limestone
(64 ± 2 Ma; Hill et al., 2016) were used as a secondary reference
material to test long-term reproducibility. Analyses of Mudtank
during the analytical period yielded a 206Pb/238U intercept age of
l view, C, anterior view, D, posterior view, E, left lateral view, F, right lateral view. G-H,
rst costal (G) and of the left hypoplastron (H).



Fig. 4. IWCMS 2018.44, partial skeleton of Eodortoka cf. morellana. A,C,E, virtual three-dimensional reconstruction of the left shell plates and of the bones preserved inside the specimen; B,D,F, virtual three-dimensional reconstruction
of the bones virtually removing the shell, in dorsal (A,B), ventral (C,D), and left lateral (E,F) views. The anterior and posterior ends of the shell cannot be reconstructed because they were not accurately scanned (black in A, E). The plates
of the shell and the bones were reconstructed independently (shell plates in yellow, vertebrae in green, appendicular bones in blue, and girdles in pink). Abbreviations: c, costal; cav, caudal vertebra; cev7, seventh cervical vertebra;
cev8, eighth cervical vertebra; dv, dorsal vertebra; hyo, hyoplastron; hyp, hypoplastron; lcor, left coracoid; lhu, left humerus; lil, left illium; lis; left ischium; lsc, left scapula; me, mesoplastron; ne, neural; p, peripheral; rfe, right femur;
rfi, right fibula; rhu; right humerus; rpu, right pubis; rsc, right scapula; rti, right tibia; sv, sacral vertebra; xi, xiphiplastron.
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711.5 ± 8.6 Ma (2.8% reproducibility). Duff Brown yielded a
206Pb/238U intercept age of 65.3 ± 2 Ma (2% reproducibility). UePb
data are presented on Tera Wasserburg plots using IsoplotR
(Vermeesch, 2018) and are uncorrected for common Pb. Quoted 2s
uncertainties include fully propagated analytical uncertainties (see
Supplementary material for full details). Full analytical methods
can be found in Parrish et al. (2018) and Mottram et al. (2020) and
in the supplementary information.

Sixty-five laser spot analyses of 39 calcite fragments
(~0.2e2 mm in size) yielded a combined 206Pb/238U Tera Wasser-
burg intercept age of 127.3 ± 2.7 Ma (MSWD ¼ 0.81, n ¼ 65; Fig. 2).
Fig. 5. Cervical vertebrae of IWCMS 2018.44. A-F, neural arch of the axis (cervical vertebra
cervical vertebra 6; AE-AJ, cervical vertebra 7; AK-AP, cervical vertebra 8. All of them
(C,I,O,U,AA,AG,AM), posterior (D,J,P,V,AB,AH,AN), dorsal (E,K,Q,W,AC,AI,AO), and ventral (F,L
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3.2. Micro CT scanning

The specimen IWCMS 2018.44, was scanned at the Future
Technology Centre, University of Portsmouth, UK. A Zeiss Versa 520
X-ray Microscope was used with the following parameters: voltage
160 kV, current 63 mA, flat panel exposure 0.41 s, frame averaging 1,
camera binning 1, source filter HE18, secondary reference filter
tungsten, and 4501 projections, over 360�. To reduce voxel sizes to
20 mm, a vertical stitch scan was performed over a period of 34 h
using a Flat Panel Detector, merging three datasets. To make the
three-dimensional dataset (approx. 27.5 GB) manageable for post
2); G-L, cervical vertebra 3; M-R, cervical vertebra 4; S-X, cervical vertebra 5; Y-AD,
are shown in left lateral (A,G,M,S,Y,AE,AK), right lateral (B,H,N,T,Z,AF,AL), anterior
,R,X,AD,AJ,AP) views.



Fig. 6. Dorsal vertebrae of IWCMS 2018.44. A-F, complete dorsal vertebra with fused neural; G-L, dorsal vertebra centrum; M-R, dorsal vertebra centrum; S-X, complete dorsal
vertebra; Y-AD, neural arch of a posterior dorsal vertebra. All of them are shown in left lateral (A,G,M,S,Y), right lateral (B,H,N,T,Z), anterior (C,I,O,U,AA), posterior (D,J,P,V,AB), dorsal
(E,K,Q,W,AC), and ventral (F,L,R,X,AD) views.

M.L. Jacobs, A. P�erez-García, M. Martín-Jim�enez et al. Cretaceous Research 150 (2023) 105590
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processing the image stack was down sampled to 8 bit .tif and
processed using the open-source software ImageJ 1.50i.

3.3. Rendering of CT imaging

The image file obtained from the CT corresponds to an archive in
.tif format with a resolution of 20 mm voxel size. Due to its size
(almost 27.5 GB), it was processed using ImageJ 1.50i to reduce the
weight of the images and facilitate their subsequent analysis. In
addition, for the processing of these files, they had to be subdivided
into three packages of 1050, 1000, and 535 images, which were
subsequently joined and merged. The segmentation of the elements
on the left side of the shell and the bones located inside were made
manually using the software Avizo 7.1 (VSG). The three-dimensional
reconstructions obtained were subsequently fused using Geomagic
Studio 2014.3.0 software. Each of the left plates and bones had been
reconstructed independently. Bidimensional images were ren-
derized using the snapshot tools of Avizo 7.1. Finally, the figures were
composed using the software Adobe Photoshop CS6.

3.4. Abbreviations used

The specimen described here is accessioned to the collection of
Dinosaur Isle Museum, Isle of Wight, UK, prefixed IWCMS.
Fig. 7. Sacral and caudal vertebrae of IWCMS 2018.44. A-D, sacral vertebrae; E-J, anterior
elements are shown in anterior (A,G,K,M), posterior (B,H,L,N), dorsal (C,I,O), ventral (D,J,P),
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4. Description

4.1. Systematic palaeontology

Testudines Batsch, 1788
Pan-Pleurodira Joyce, Parham and Gauthier, 2004
Pleurodira Cope, 1864
Dortokidae Lapparent De Broin and Murelaga, 1996
Eodortoka P�erez-García, Gasulla and Ortega, 2014

Eodortoka cf. morellana P�erez-García, Gasulla and Ortega, 2014
(Figs. 3e9)

Material. IWCMS 2018.44 is a partial skeleton of a probably juvenile
individual (Fig. 3), comprising a relatively complete shell
(maximum preserved length 49.6 mm and maximum preserved
width 47.6 mm; Figs 3, 4), whose external surface has been partially
eroded, obscuring most boundaries of the scutes; as well as several
vertebrae (most cervicals, Fig. 5; some dorsals, Fig. 6; and scarce
caudals, Fig. 7), partial pectoral and pelvic girdles (Figs. 4, 8), and
several appendicular bones including both humeri, right femur,
fibula and tibia (Fig. 9).
Locality. Brook Bay, Isle of Wight, United Kingdom, National Grid
Reference SZ 385 836.
Horizon. Wessex Formation, Early Cretaceous, Barremian.
caudal vertebra; K-L, posterior caudal vertebra; M-P posterior caudal vertebra. These
left lateral (E), and right lateral (F) views.
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4.2. Description

4.2.1. Shell
Carapace. The shell of IWCMS.2018.44 has a high degree of

erosion, the nuchal plate, most elements of the neural series, most
peripherals and the pygal plate are missing, as are some costal
plates of the right side in the central third of the carapace (Figs. 3,
4). It is relatively low, and oval. The maximumwidth is at the level
of themesoplastron. Seven of the left costal plates are identified (all
of them except the posterior one). Only the left bridge peripherals
(4e7) are preserved. No fontanelles are recognized.

Plastron. The plastron is slightly crushed, seemingly having been
depressed into the body cavity. The left side of the plastron is better
preserved than the right (Figs. 3, 4). No remains of the epiplastra or
entoplastron are preserved. The hyoplastron is almost fully pre-
served, except for its anterior margin. The specimen displays a
laterally located pair of mesoplastra, being slightly wider than long.
The anterior end of the xiphiplastron is present. At its thickest
point, the plastron is 2.3 mm thick.
4.2.2. Vertebral column
Cervical vertebrae. There are seven cervical vertebrae preserved in-

side the shell of IWCMS 2018.44. 6 with a fused neural arch and
centrumandone isolated neural arch of the axis (Fig. 5A-AP). These are
not in articulationwithin the carapace. The centra are ventrally keeled
with the keel becoming less prominent through the series, and almost
non-existent in cervical 8 (Fig. 5). Centra 3e5 are opisthocoelus, centra
6e7 are amphicoelous and centra 8 is procoelus (Fig. 5). The anterior
end of the centra have an oval cross section, becomingmore triangular
through the series. Posterior end of the centum have a square cross
section to triangular through the series. All vertebrae have a large cir-
cular neural canal, increasing in diameter through the vertebral series.
From vertebrae 5e8, the neural canal is larger in diameter than the
Fig. 8. Elements of the girdles of IWCMS 2018.44. A-F, right scapula; G-L, left scapula; M-R
posterior (A,G,M,S), ventral (B,H,O,V), dorsal (C,I,P,T), anterior (D,J,N,U), proximal (E,K,Q,W),
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diameter of the centrum (Fig. 5). The diapophyses are anteriorly placed
in vertebrae 2e4 and become more posteriorly placed through 5 to 8.
Vertebrae 8 has a small, rounded neural spine.

Thoracic vertebrae. Five thoracic vertebrae are preserved, two
with a fused neural arch (a neural plate being also preserved as
a fused element to one of them), two isolated centra, and an
isolated neural arch (Fig. 6A-AD). The centra are shallow and
are laterally pinched. This is more evident mid series, with the
centra becoming wider posteriorly. They possess a large neural
canal, at least twice the depth of the centrum. The neural spines
are tall and elongate, extending over the posterior and anterior
portion of the centrum anteriorly in the series, and only pos-
teriorly towards the posterior portion of the series.

Sacral vertebrae. A portion of sacrum is preserved, with two right
lateral processes (Fig. 7A-D). A small portion of centrum is pre-
served posteriorly. The neural arch is wide, with a T -shaped cross
section.

Caudal vertebrae. Three caudal vertebrae are preserved, with
fused neural arches (Fig. 7E-P). The most anterior caudal has a
complete centrum and neural arch preserved. It lacks a neural spine
but possesses large pre- and postzygopophyses. The centrum is oval
in cross section. Posterior caudals have a short centrum.
4.2.3. Appendicular skeleton
Shoulder girdle. Both scapulae are preserved (Fig. 8A-L). The right

one is complete. The acromionprocess is slightly oval in cross section.
Both coracoids are preserved (Fig. 8M-X). The left coracoid is com-
plete, the right coracoid is only presented by the proximal end. The
coracoid is dorsoventrally thin and considerably expanded distally.

Pelvic girdle. The pelvic girdle is almost complete, preserved in
their natural anatomical position (Fig. 9). The sutures between the
ilium, ischium and pubis are visible, and the pubic scar is visible on
the xiphiplastron. The ilium is fused to the carapace, and the
, proximal end of the right coracoid; S-X, left coracoid. These elements are shown in
and distal (F,L,R,X) views.



Fig. 9. Visceral view of the left hypoplastron and xiphiplastron with the left pelvis (A), and virtually removing the pelvis (B) to show the pubic scar of IWCMS 2018.44. C-N, Left (C-
H) and right (I-N) pelvis in posterior (C,I), anterior (D,J), dorsal (E,K), ventral (F,L), medial (G,M), and lateral (H,N) views. Abbreviations: hyp, hypoplastron; il, illium; is, ischium; ob,
obturator foramen; ps, pubic scar; pu, pubis; xi, xiphiplastron.
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Fig. 10. Appendicular elements of IWCMS 2018.44. A-F, Right humerus; G-L, proximal end of the left humerus; M-R, right femur; S-X, proximal end of the right fibula; Y-AD, distal
end of the right tibia; in ventral (A,G,M,S,Y), posterior (B,H,N,T,Z), dorsal (C,I,O,U,AA), anterior (D,J,P,V,AB), medial (E,K,Q,W,AC), and distal (F,L,R,X,AD) views.

M.L. Jacobs, A. P�erez-García, M. Martín-Jim�enez et al. Cretaceous Research 150 (2023) 105590
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ischium and pubis are fused to the plastron. The ilium is robust and
mediolaterally narrow. The ischium is rod-like, with a distally
expanded head where it contacts the ilium. The pubis has a large
obturator foramen.

Forelimbs. Only the complete right humerus and part of the left
are preserved (Fig. 10A-R). The diaphysis has a mediolateral curve,
with an oval articular head. The distal end is wide, with a deep
intertubercular fossa between a large medial process and a large
lateral process.

Hindlimbs. The partial right femur, tibia and fibula are pre-
served. The right femur has its proximal end missing (Fig. 10M-
R). The diaphysis is laterally curved and is distally expanded
forming a large tibial condyle. Only distal portion of the right
tibia is preserved (Fig. 10Y-AD). The shaft has an oval cross
section. The distal end is expanded with a broad articular sur-
face. Only the proximal end of the right fibula is preserved
(Fig. 10S-X). It has a proximally expanded head with an oval
cross section. The medial surface is straight, and the lateral
surface is convex.
Fig. 11. Biogeographic distribution of dortokid turtles during the Early Cretaceous modifie
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5. Discussion

5.1. Systematic discussion

The presence of a pelvis sutured with both the carapace and the
plastron allow the attribution of IWCMS 2018.44 to Pan-Pleurodira
(Gaffney et al., 2006; P�erez-García, 2019). It is recognized as a
member of Dortokidae considering the presence of and exclusive
ornamental pattern of the outer surface of the plates, comprising
well-developedmicroreticulation, combined with crests and ridges
in the carapacial medial area (Lapparent de Broin and Murelaga,
1996; P�erez-García et al., 2014).

The specimen shares exclusively with Eodortoka morellana (i.e.,
the only representative of Dortokidae so far recognized for the
Upper Cretaceous, from the late Barremian (Lower Cretaceous) of
Morella (Castell�on, Eastern Spain)): the presence of mesoplastra
(P�erez-García et al., 2014; P�erez-García, 2017). In addition, charac-
ters shared with Eodortoka morellana and Ronella botanica, but not
with Dortoka vasconica: relatively short scars of the axillary
d from Cadena and Joyce (2015), P�erez-García et al. (2017) and Augustin et al. (2021).



Fig. 12. Diagram showing the radiometric date in context with the Wessex Formation. A, time scale modified from Gradstein et al. (2020) with calcite date range. B, simplified
stratigraphic log of the Wealden showing the age of the turtle.
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processes, not contacting the second pair of costals; pubic scars
exclusively located on the xiphiplastra, not contacting the hypo-
plastra (both characters are presently unknown for Dortoka vre-
miri). Therefore, IWCMS 2018.44 lacks autapomorphic characters
needed to be recognised as a taxon distinct from the coeval
Eodortoka morellana.

The relatively small Eodortoka morellana (being the smallest
dortokid so far described, with a shell length closer to 150 mm) is
exclusively recognized by shell remains (P�erez-García et al., 2014;
P�erez-García, 2017). Due to the poor preservation of parts of the
shell of the specimen analysed here, two autapomorphies of the
Spanish Eodortoka morellana cannot be recognized: absence of the
anterior region of the second pair of pleural scutes overlapping
costals 1, and presence of a cervical scute with a distinctive
13
(autapomorphic) morphology and arrangement. Consequently, we
refer to IWCMS 2018.44 as Eodortoka cf. morellana.

The specimen analysed here constitutes not only the first evi-
dence of Dortokidae in the UK but is also the only material attrib-
utable to this lineage identified outside southwestern and central
Europe (Fig. 11). Material of this lineage is almost entirely restricted
to elements of the carapace and plastron. Thus, the only other el-
ements indisputably attributed to it have been several dis-
articulated and isolated bones of the pelvic girdle (see Lapparent de
Broin and Murelaga, 1996; Lapparent de Broin et al., 2004). A few
cervical and caudal vertebrae from the Dortoka vasconica type lo-
cality were tentatively referred to D. vasconica (only known by
schematic drawings, see Lapparent de Broin and Murelaga, 1996,
figs. 5,6), although they were identified as isolated remains at the
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discovery site, so this attribution could not be confirmed
(Lapparent de Broin and Murelaga, 1996). Therefore, IWCMS
2018.44 corresponds to the first partial skeleton of this lineage, and
considerably improves our knowledge of this enigmatic turtle
family. For the position of Dortokidae within Crown Pleurodira see
P�erez-García et al. 2012, and references therein. The presence of
postzygapophyses of the cervical vertebrae elevated on to the
neural spine, as they are in specimen IWCMS 2018.44, is considered
synapomorphic for Pleurodira (Ferreira et al., 2018).

5.2. Implications of calcite UePb geochronology for the Wessex
Formation

It has been recognised for some time that the bulk of theWessex
Formation exposed on the Isle of Wight is of Barremian age (Batten
2011). The presence of the normal magnetozone M0 was identified
by Kerth and Hailwood (1988) in the upper part of the Vectis For-
mation, the base of which is provisionally used to define the base of
the Aptian Stage (Gale et al., 2020). The HauterivianeBarremian
boundary was identified close to the base of the exposed Wessex
Formation using palynology (Hughes and McDougall, 1990); sub-
sequently, Robinson and Hesselbo (2004) used carbon isotope data
from fossil wood to tentatively suggest that the boundary was
higher, approximately 70 m above the base of the exposed Wessex
Formation on the Isle of Wight. Recent palaeomagnetic studies
demonstrate that the boundary between chrons CM3n and CM5r,
coincident with the HauterivianeBarremian boundary, fall a short
distance above the Sudmoor Point Sandstone (Conall Mc Niocaill
pers comm. 2021). The yielded UePb age of 127.3 ± 2.7 Ma suggests
that the turtle specimen is of youngest Hauterivian or oldest in
Barremian age (Gradstein et al., 2020) (Fig. 12). This confirms that
the HauterivianeBarremian boundary falls below the Hanover
Point Sandstone and above the Sudmoor Point Sandstone.

6. Conclusions

The new specimen of turtle described here is identified as a
pan-pleurodiran and is the oldest record of this lineage in the UK,
corresponding to the only find in Mesozoic levels of this country.
It can be referred to the family Dortokidae and shares many
similarities with the Spanish Lower Cretaceous dortokid Eodor-
toka morellana. Consequently, it is identified as E. cf. morellana. It
is the first occurrence of Dortokidae in the United Kingdom. Thus,
the new specimen adds to the diversity of turtles reported from
the Wessex Formation and extends the range of Dortokidae into
northwest Europe. In addition, elements if the postcranial anat-
omy preserved within the body cavity are the first reported for
Eodortoka, the postcranial material not corresponding to the shell
being barely known for this lineage. The presence of post-
zygapophyses of the cervical vertebrae elevated on to the neural
spine could support the attribution of Dortokidae to the crown
Pleurodira. The Calcite UePb geochronology confirms the Wessex
Formation of the Isle of Wight is late Hauterivian/early Barre-
mian in age.

Data availability

The data is provided within the supplementary information.
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